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0: Introduction

DataMax for Windows™ is a powerful data-acquisition and data-manipulation pro-
gram, accessed through point-and-click operations. Measurements of fluorescence,
phosphorescence, lifetimes, single-point analyses, experiments requiring temperature-
control, and real-time display of incoming data are all possible. DataMax monitors and
controls all Spex® spectrofluorometers.

The software is a collaborative effort between Jobin Yvon® and Thermo Galactic Cor-
poration. Therefore, several different operation manuals come with the instrument and

accessories purchased.

This manual covers DataMax. For information concerning programming in Visual BA-
SIC, which is automatically included with DataMax, see the GRAMS/32" User’s Guide.

0-1
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Manuals supplied

e  Windows™, which covers the computer’s operating system, and its commands and
utilities. Windows™ is the environment in which DataMax runs.

o  GRAMS/32" User’s Guide, which covers data-manipulation, configuring screens,
and special arithmetic data functions.

o  GRAMS/32" Array Basic User’s Guide, which covers a programming language,
similar to BASIC, developed by Thermo Galactic, and useful for customization.

e DataMax 2.20 Operation Manual, (this book) which contains information about
data-acquisition using your Spex” instrument and accessories.

e Various hardware Operation Manuals, which describe installation, calibration,
troubleshooting, and operation of the specific instruments and accessories.

0-2
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Manual overview

Introduction

Part I: Steady-state data-acquisition (for all users)

0: Introduction
1: Getting acquainted
2: Exploring the applications

3: Customizing DataMax

4: Conducting experiments
5: Setting parameters
6: Real Time Display

7: Advanced scanning and displaying

8: Constant-wavelength analysis

Introduction and overview
Installation and how to start DataMax

General description of the various ap-
plications

Setting up the program to accommo-
date several different users

How to run steady-state experiments
How to define an experiment

How to view signals and settings in
real time

Discusses overlay view, matrix, and
temperature scans

Introduces constant-wavelength analy-
sis and temperature sample

Part Il: Lifetime data-acquisition (for users of Tau-3

Lifetime systems)

9: Lifetime measurements

10: Post-experiment modeling

What is a lifetime measurement, and
the variety of scans available

How to model data after an experi-
ment is run

Part lll: Data display functions (for all users)

11: Graphs and plots
Part IV: Appendices

12: Data-acquisition speed keys
General information about polarizers
Information about phosphorimeters

Information about temperature control-
lers

Glossary

Technical assistance and support
13: Index

Graphs and options for plotting data

Executing commands via the key-
board

Introduction to using the polarizer
option

Introduction to using the phos-
phorimeter option

Installing and running a temperature-
control device

Problems and help with DataMax
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Symbols used in this manual

Certain symbols are used throughout the text for special conditions when operating the
instruments:

Introduction

Y

A hazardous condition exists, or danger exists that could damage
the equipment. Jobin Yvon®, Inc., is not responsible for damage
Warning:  arising out of improper use of the equipment.

General information is given concerning operation of the
@ equipment.
Note:

0-4




DataMax v. 2.20 (2 Oct 2001) Getting Acquainted

1: Getting Acquainted

Systems controlled by DataMax:

e FluoroMax®-3, the economical, self-contained Spex” spectrofluorometer

e Fluorolog®-3, the modular Spex® spectrofluorometer for analyses from the UV
through IR wavelengths

e Fluorolog®-Tau-3 (Lifetime), a modular steady-state and lifetime Spex™ spectro-
fluorometer

Conventions used in this manual

This manual uses some of the same conventions as Microsoft Windows™:

Convention indicates a(n) Example
“Quotes” Label Tab to the “File Slot
Number” text box.
Something to be typed Type “exper.one” at
the prompt.
Italic Menu or button choice Choose View from the
main menu.
BoLDp SMALL CAPS Keyboard key Use the PAGE UP key to
see a new spectrum view.
Keyboard keys joined Set of keys to be pressed si- Press CTRL+ENTER.
with + multaneously
Bold Italic Commonly used dialog box Retrieve the Emission
Acquisition dialog box.
Courier New File name The file name is lay-
outl.lay
1 Number Itemized instruction 1 Click Col-
lect.
2  Select
Real Time

Display.

1-1
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Getting Acquainted

Data-acquisition terminology

Current experiment

Data entry fields
Data file

Default experiment

Define

Experiment

Experiment file

Parameter

Setup file

A set of parameters retained in the com-
puter’s memory. Data are always acquired
using the current experiment’s parameters.

See Parameters.

A file containing the actual data collected
during the experiment, along with infor-
mation related to setting up the instrument
and specific conditions active during the
experiment.

The set of parameters that appears when an
experiment type is first activated. Each
scan type has a default set of parameters
associated with it.

To specify experiment parameters.

For this manual, all instrument and data-
acquisition parameters used to collect data.

All experimental parameters needed to set
up an experiment, but without data.

Setting for the instrument that determines
how an experiment will be performed and
where to store the resultant data. Exam-
ples: High-voltage, slits, monochromator
position.

Information concerning settings for a par-
ticular experiment.

1-2
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Installation

DataMax is delivered on a CD-ROM, plus a 3’4" floppy disk. The 3'%" floppy disk is
the DataMax Instrument Disk (or DataMax INI disk), which contains the spectro-
fluorometer’s specific hardware configuration.

1 Know the spectrofluorometer COM port.

2 Know in which directory to install DataMax.
Default is C:\DataMax.

If Autorun is enabled:

1 Turnonthe computer, and insert DataMax CD-
ROM.

The set-up
window to install
DataMax appears:

@ Setup =]

Fleasze Install Datamax and then the Feature Pack.

Install Datamax

2 Click T

Install Feature Fack ‘ﬁ
Install _—7
Datamax.

A warning
appears,
reminding you to
install the Feature Pack A
after DataMax. Click OK. ]

The computer automati-
cally installs DataMax.

3 The computer asks for the instrument (INI)
floppy disk.

Insert the floppy disk into drive A:.

4 Use the default options.

The computer installs the options, then returns to the set-up window:

1-3
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5  Click D Setwp =10fx]

Flease Install Datamax and then the Feature Pack.

Install
Feature —__
Pack.

@ Nofe: The Feature

Pack is also on the
DataMax CD-ROM.

Install Datamax

6 Accept the
default
options.

After installation, the ¢

[ Click Exit.

puter returns to the set-up window.
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Getting Acquainted

If Autorun is disabled, use the following—or other ap-
propriate—method:

1
2

Users outside of the USA:

Users outside of the USA receive a soft- cBack F_Frish | Cancel
key device that connects to the printer

Insert the DataMax CD-ROM into the drive.

3 Control Panel =] 3
GO | nto J He Edt Wew Ge Foetes  Heh |J - - - | y >
Wi nd OWS TM JAQdI’ESS I@ Control Panel j |J Lirks *
il i 8 L R B =
Control - & Al W j
ﬁdc'I:lNew A%‘IfHemove D ate/Time ?ﬁsktop Diizplay
ardwgd ragrams EMES
Panel. A ¥ &
H ’ _ Game IntellR) Itetret k.eyboard ;I
Cl ICk |2F" oypftlsl | | My Computer 7
Add/Remove Add/Remove Programs Properties K E

Iristall/Uningtall |W’indc-ws Setup | Startup Di$k|

Programs' g Tainstall & new program from a flappy disk or CO-ROM
drive, click Install

This opens the Add/Remove ;
Programs Properties dialog box:
The following software can be automatically removed by
. YWindows. To remove a program or to modify itz installed
CI ICk In Stall components, select it from the list and click
L Add/Remave.

Adobe Acrobat 4.0 -
Adobe PhotoDeluse 2.0

ATI Dizplay Driver

Dell ResourceCD

Intel(R) PRO Ethernet Adapter and Software
LiveReq (Symantec Corporation)
Livellpdate 1.6 [Symantec Corporation]
Lotus Notes

Microsoft FrontPage 2000 5R-1 =
AddfEemayer. |
Ok, | Cancel | Lol |
This opens the Run Installation I

Program window. The computer
should find the SETUP . EXE file
on the CD-ROM drive.

Click Finish to finish
the installation.

If thiz iz the comect installation program, click Finish. To
start the automatic search again, click Back. To matually
zearch for the installation program, click Browse.

port of the host computer for software security. The softkey should be left in place on
the host computer at all times.
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Basic operation of DataMax 2.20

Mouse versus keyboard

DataMax responds to both mouse point-and-click operation, and keyboard commands.
This manual emphasizes use of the mouse. For corresponding keyboard commands, see
Chapter 12: Appendix, “Data-acquisition speed keys”.

Modes of operation

There are two modes of operation within DataMax:

e Emulation mode, in which the hardware is disabled. This is useful for learning to
run the system without distractions of setting up the accessories and components.

e Hardware mode, in which the hardware is active. All specified accessories and
components operate in hardware mode.

The default mode is Hardware mode, in which the software searches for the instrument

and accessories. If the software fails to find some or all of the hardware specified, you

have the chance to enter Emulation mode.

1-6
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Starting DataMax
1 Click the Start button in the Windows ™ toolbar.

00
@
8
-
=

tew Office Docurment

Open Office Document

Programs
Favorites
Document

Settings

Ly

nd

el

=
=]

Bun...

g% th&HE0 FE QU

Log Off Scohen).

Shut Down...

iJ:ﬁ@@r | P
2 Click Programs to open

Accessones
Adobe Acrobat 4.0
Dell Accessories
Latuz Applications
Microgoft Hardware

..'1_ Microsoft Office Small Business Tools
"-,_ ticrozoft Office Tools
:' Mortan Anthfins

StartUp

User's Guides
Wirdip

& Internet Explorer
Microzoft Excel
Microzoft Word
i t5-D05 Prompt
@ Windows Explorer

EWAN_ winzock Telnet

GY Microsoft FrontPage

E‘:ﬁl Outlook Express

A

Im Databax 32
Db

Rictra &lburn
Adobe

Metscape SmantDownload

Metzcape Mavigator

Mitrosoft PowerPaint

Getting Acquainted

i Start J 7] 8 3 = e |J =] 1 Getting.ﬂ.cquainted-Miu:...l —J1 Getting Acquainted |

ydows Media Player

The Windows™ pop-up menu appears:

* w T ¥ ¥ w W ¥ ¥ W r

4 C@ Carverter Help
b 4= GRAMS_32 Convert

\) - —
L4 ,‘.‘_' Inztrument Control Center

=]

Shortcut to Spex

icquaint*d I ¥ windaws toolbar - Paint | ||m%3<ﬂ§ 10:42 &M

grams.
3 Click DataMax_32 to openh the DataMax menu.

4 Click Instrument Control Center.

menu of available pro-




DataMax v. 2.20 (2 Oct 2001) Getting Acquainted

The Layout Selection dialog B EL L aq |
box opens. Each con-
figuration available for the
instrument is called a layout,
and includes all accessories
chosen for a particular type of
experiment.

5 Click on a desired
layout.

Click OK. e
An initialization L
screen appears. Please Wait...

Let the system -

initialize the Initializing System

monochromator
drives and slit
motors.

6  If DataMax cannot SpeciAca L&

ConneCt prOper|y tO the @ Cannot connect bo controller. Emulate?
hardware, a dialog box

appears.

The title bar identifies the hardware cauSing the problem, th this example, the
SpectrAcq shows difficulty in cerinecting to the instryaient. Be sure that all ca-
bles are connected and the-dppropriate accessories afe switched on.

Select configuration to work with:

FL3- 22 Generic La u:uut

FL3-22 with 2-Pozition Sample Changer
FL3- 22 with Autopolarizers

FL3-22 with 2-Pozition Sample Changer and Autopalarizers
Lifetime

Lifetime with Autopalarizers

This may take more than 1 minute

a Choose Yes to en- b Choose No to open the Error Initializing

ter Emulation Hardware dialog box:

mode.  Parameter Instrument Control Center |
settings are stored

in the computer’s & Error Initializ_ing Hardware.
memory, but [Receive Time Out]

DataMax does not
connect to the

hardware. All

functions are ac- Click OK to contlnue This opens the Re-
cessible in Emula- try Hardware dialog box:
tion mode, but the Instrument Control Center |
“data” taken are

invalid. Use Emu- @ Continue ta Fetry Hardware 7

lation mode to
learn DataMax.

1-8
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Click Yes to try to establish contact with the
hardware. Continuing problems cause the cycle of
dialog boxes to re-appear.

Click No to quit the DataMax program.

[ The Hardware System [T
dlalog bOX appears @ Bring hardware ta lagt positiong?

a Choose Yes to return to the most
recent settings for DataMax’s last
use.

b Choose No to leave the instrument settings as they are now.

8  The Instrument Control Center appears.

The six basic applications K4 Instrument Control Center - LAYDUTOS.LAY [Mi[=] E3
are run from Instrument System - Applications  Help

Control Center. They are: I~
e 5 T

Fun Expetiment

Run Experiment, in which a steady-state experiment is
set up and run.

Real Time Display, in which the instrument settings are
set.

Visual Instrument Setup, in which the accessories and S
components are set up. it

Constant Wavelength Analysis, in which batches of g
samples may be scanned at a particular wavelength for
concentration determination.

Lifetime Acquisition, in which a fluorescence lifetime
experiment is set up and run.

ei\ UE@E

Modeling, in which data may be fit.
)

When the mouse is passed across the Instrument Control Center’s buttons, the
status bar at the bottom shows the name of the button.

9  Click on a button to start an application.

1-9
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Main menus and toolbars

With DataMax, the following functions can be controlled:
Set experiment parameters

Acquire, display, and process data

Manage files

Specify hardware components and accessories
Control monochromators

Supply the detectors’ high-voltage

Getting Acquainted

To perform these functions, use the main menu or toolbar in each of the six applica-

tions.

Main menu

In most applications, as with other Windows™-compatible software, the main menu is

at the top of the window.
Here is an example of a
main menu.

Click on a menu command
to reveal a drop-down

menu: %pen... Chrl+0
ave
= /
. ; Save b Chil+5
The choice File opens a % I:tr|+Nr
drop—down menu_' This Cloze All Open Slats
example is the File menu, : :
containing commands e,
associated with lgrase ?'Ek Al
manipulating files. mpait 7 E4pot...
J Add to Archive Maotebaze. I
An ellipsis (...) indicates a Latslog Notebase...
cascade menu of Matebaze Wizard...
Subsequent options. Hew Motebaze Table...
Permizzion Locking. .
Erirt.... Chril+F
Printer Setup...
E xit

1 testzamZ.zpc
2 flpanpyd. zpo

| 3 fiwanpy3. spo

1-10

File Edit “iew Collect Peaks Search Anthmetic Options  Help

E D ataMax

File Edit Wiew Colect Peaks Search  Anthretic  Options  Help

The underline (and

sometimes key-
strokes to the right)
shows the speed-

key sequence to
perform the com-
mand.

Example: Save 4s...
may be done by
typing “A” with the
menu, or CTRL+S
without the menu.
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Toolbar

A toolbar is often found directly underneath the main menu. The toolbar contains but-
tons to execute many commands, including some from a main menu. Here is an exam-
ple of a toolbar, from the Run Experiment window.

As an example, clicking on this button activates the Experiment Definition window.

1-11
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File names

Name

To store data, experimental setups, or other information requires a file. In DataMax, file
names may be up to eight characters long (unlike Windows™ 95 or above, which allow
many more characters). Spaces and most punctuation are not allowed. Examples of
valid file names are sample01l, newfile, and quinine.

Extension

Each file name may have an extension containing up to three characters. Each DataMax
application provides a default extension automatically recognized by the software. Each
extension indicates the type of information that the file stores. For example, . SPC is a
general DataMax data file, and . SET is a DataMax setup file.

Extension Type of file

.CWA Constant Wavelength Analysis data file

.DAT Lifetime data file

.EXP Run Experiment experiment file

.LAY Layout file indicating the instrumental configuration
.SET Setup file

.SLY Real-Time Display screen layout file

.SPC Run Experiment data file

.TXT Text file

.XLS Microsoft” Excel™ spreadsheet file

Examples of valid file names with extensions are test01.spc, layout05.1lay,
and expt6b.exp.

Instead of using default extensions, other extensions may be substituted.

1-12
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Help

General help

1 Click Help in the main menu,

Eile Edit “iew Collect Peaks Search  Arithmetic thiu:uns‘A Help Help
Index F1
or press F1 on the keyboard. Keyboard

Prograrmming

& Help from the main menu opens a drop- Glossany

down menu of various help topics. Iz Lzl
Using Help

Data Conversion

Ahout Datakd ax...

b Help from F1 opens a Help Topics window:

Help Topics: GRAMS/32 Help File |

Contents | Index | Find |

Click a book, and then click Open. Or click another tab, zuch ag Indes.

&

@ GRAMS/32 Amay B asic

Open I Frirt. .. Caricel

Help for a particular topic

The context-sensitive help in most applications lets you TAB through various fields, or
place the mouse on a particular field and press F1. If help is available for that field, it
appears when F1 is released.

1-13
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Leaving Help

1  PressEsc.

or
1 Move the mouse outside the Help menu.

2 Click the left mouse-button.

1-14
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Error messages

Getting Acquainted

When the software encounters a problem, an error message may appear. The message
identifies the difficulty. To remove the error message,

Click OK.

Or

Double-click the [XI at the upper-right corner of the
dialog box.

1-15
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Acquiring a scan

From the Instrument Control Center, one or multiple applications may be opened. To
conduct complete experiments, use the Run Experiment routine for steady-state acqui-
sitions, and the Lifetime Acquisition routine for lifetime experiments.

As an illustration, the following procedure takes a scan of the 450-W xenon lamp
source in the Fluorolog®, FluoroMax®, and Tau systems. The xenon lamp produces a
characteristic peak at 467 nm, which is used to indicate whether the excitation spec-
trometer is properly calibrated. Thus, this procedure is called a lamp scan.

During the lamp scan, the system monitors the reference detector. From the peak posi-
tion and appearance of the resultant scan, the condition of the xenon lamp and the cali-
bration accuracy of the excitation spectrometer can be assessed.

1

Be sure the instrument and accessories are
switched on and operating properly.

(See the appropriate hardware manual for instructions on switching on the
equipment.)

Remove any samples from the sample cham-
ber.

Close the sample-compartment lid.

K Instrument Control Center - ]
I VM i rstrument Conviol Center - LAYOUTOS LAY PHI[=] EX

System  Application:  Help

Note the Instrument =R
Control Center when the El \%’ i?@l E” t I

start-up sequence is Fun Experiment

complete.

JOBIN YYONe SPEX

CIiCk the Run Instruments §.A. Group

DataMax Version 2.20

Experiment button. B0 coomon otz snmatstesrun
A dialog box displaying information GRAMS32 ® Version 414

. Copyright ©1991-1997 All Rights Reserved
about the program, version number, Galaciic Industica Carporstion

and license agreement appears briefly.

This copy of Datamatx is licensed to:
Cindy Cray

. J¥ Horiba
C I IC k OK D2:41409110001-090001

or let the window disappear automati-
cally.

1-16
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The default main Run Experiment window appears:
ﬂ D ataM ax M= R

File Edt Wiew Collect Peaks Search Arthmetic Options  Help

N 3] 1 oo

Mone

700+

3IEID
lane Overlay ¥-Zoom CURSOR

File #1 = Mone Res=MNone
Scale All

||§|| More | | [ %-Zoom | CURSOR | 10801 | fo2em |

/

[/ Click the Run Experiment button.

This opens the Emission Acquisition Experiment dialog box (or Lifetime Ac-
quisition, for a Tau system):

1-17




DataMax v. 2.20 (2 Oct 2001) Getting Acquainted
Emizsion Acquisition |
IE;hDﬁTﬁ%X\dfltD.EHp DataFile .| | Run
Scan Start{nm] Scan Endlnm] |45|:|.|:||:||:| Auta
— Save [ Save
[ cremment]pm] Tr}rﬁegra B g |1 oo Exp
E wzitation [fim] Cancel
MHurnber af Scans |1 \ Exp Tupe...

Signals... | Slits... | H' [on]

— Sample and Real Time Processing Info

Correction... |

Shitter... |

\ /
IE migzion .-'-‘-.c:quistin:-n\ \
= etup File... | | Dark Offset [~ Points;

\j{ank... |
\

i | mmediate \r' Delay \ /

\ \ /

In the Exper;‘/(zent file naﬁle, a default name is provided, df1t0 . exp, which is
considered an emission acquisition experiment. Enter new names or parameters
as desired, or leave them as ig’
e [fyou change any ofthe parameters, and save the experiment under a new
name, the standard/default experiment is saved with the new parameters.

e Ifno parametery/are changed, it is not necessary to rename the experiment
file.

For a lamp scan,

Click Exp
Type....

e experiment type ought to be an excitation scan.

Select Expenment Type

E mizzion Acguisition
iE witation Acauizition

The Select Experiment Spnchionols Acduistion

. Time Baze Acquizition
Type dialog box appears. Multigroup Acquisition
This box

e Lists all available
types of scans, and

e Allows changes in the
type of scan.

Click Excitatio

Click OK.

Cancel |
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The Emission Acquisition Experiment window is replaced by an Excitation Acquisi-
tion Experiment window:

Excitation Acquisition |

Experiment.. |||::xmmm¢xxdflt1.exp DataFil... || 4 Run

Scan Start[nm] |25|:|_|:||:||:| Scan Endlnm]
[nzremetnt{nm] |1 ono ITr}It-ﬁsratinn [2]
E mizzion [rim] IEEU. aao0

MHurber of Scans |1

Auto
Save [T Save
Exp

LCancel

Signafz... | HY [on]

—Sample and Real Time Proceszsing Info / /

IE:-:::itatiu:un Aoauizition

Setup File.. || Dark Offsst [ gt 351,

Cormectian... | Blank... | Shidtter... |

|' Start Time

% Immediate " Delay / /

11 Place the mouse cursor withip the DataFile. ..
field, and type “xenondat”.

12 Click Run.

DataMax adjusts the hardware to the settings specified, and the scan is displayed as the
data are collected. The final spectrum should resemble the scan below:
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E DataM ax M=l E3

File Edit “iew Collect

Getting Acquainted

Peak: Search Arthmetic Options  Help

B [ el

32| 1 w2 =k 2] 8 |28 W]

30

[wA) ¢ Wawelength (nm
Filz # 1 = LahiPaa

Henon Lamp Profile on Fluoromas-3 S04 0014

a0 50 4 430 3 30 B0

Paged ¥-Zoom CURSOR
172089 2:47 P Res=MHone

||§|| LAMPSS | Xenon Lamp Profile on Fluoromax-3 SM 0014 | 11299 | ¥-Zoom | CURSOR | 3701 | 1:44FM |

Xenon-

13

lamp scan taken with a single-monochromator Fluorolog®-3.

The actual intensity of each peak depends upon the system configuration and
slits widths.

Click on the maximum peak.

i DataMax

The peak Fle Edt ‘iew eaks Search Arthmetic Dptions Heln

intensity L3 R A 8 o
appears on
the y-axis, —> = |
and the
precise
wavelength
appears on

the x-axis. \\

181 B

tY )

Intel

00 >N [467 49

File #1 = LMPFL311 Wavelangth (nm)
Excitation Acquisition of Xenon Lamp Output on SPEX Fluorolog3-11

“EH LMPFL311 | Excitation Acquisition of Xenon Lamp Output on SPEX Flucrolog3-11 | 82583 | ¥-Zoom | CURSCOR | 10801 | 3:42 PM
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a If the maximum peak is at 467 + 5 nm, the system has passed the per-
formance test.

b If the maximum peak is not within 462—472 nm, follow the procedure in
the hardware manual to recalibrate the monochromator gratings.

14 The procedure is complete.
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2: Exploring the Applications

Introduction

DataMax is a collaborative effort between Thermo Galactic (GRAMS/32" software)
and Jobin Yvon® (manufacturer of Spex” spectrofluorometers). The software is a fully
integrated program with all the tools to:

Define and conduct experiments

Establish system units and settings

Tweak hardware parameters and settings while viewing the results in real time
Perform single-wavelength analysis of a sample

Determine sample concentration

Evaluate data after processing.

Take lifetime data and model them in real time or later (with a Fluorolog®-Tau sys-
tem)

e Operate optional accessories

2-1
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Instrument Control Center

“ & Instrument Control Center - LAYOUT05. LAY =] B3
System  Applications  Help

] ] Tl

Fun Experiment

DataMax is composed of several sub-programs, or applications. All applications are
launched from the Instrument Control Center. Each application is a separate program,
and is self-sufficient. More than one application may be opened at the same time, and
each can use another application’s files.

Each button on the Instrument Control Center represents an application:
Run Experiment

Real Time Display

Visual Instrument Setup

Constant Wavelength Analysis

Lifetime Acquisition (available only with a Tau lifetime system)
Modeling
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SyStem menu E.d Instrument Control Center - LAYOUTOS LAY 9 =] E3

-

Within the Instrument Control System Applications  Help
Center is the System menu. The Load User Layout... Chil+L r -Fa
System menu offers selection of TS\ Make Defaul T
different hardware Restart

configurations, default files, and -~
exiting the program.

Exit

Selecting accessories and layouts

Each Spex” spectrofluorometer is available with a variety of accessories. These acces-
sories may be added or removed to accommodate many experiment types. To choose a
broad category of accessories, the user specifies an instrumental /ayout in Instrument
Control Center. A layout is defined as a particular configuration of the spectrofluoro-
meter. DataMax is supplied with several layout files custom generated for your system
and its accessories. The layout files were loaded during the installation of DataMax,
and are retrieved in the Instrument Control Center. Because DataMax controls all ac-
cessories, the software must be told which accessories the system shall use. By select-
ing one of the layouts, DataMax can control or ignore polarizers, temperature bath,
autotitrator, etc. Loading a new layout automatically replaces the existing layout. The
software then re-initializes the system and its accessories.

A variety of layouts exists. The available
layouts for the system depend upon the sys- . o,
tem and its accessories. Not all layouts are MBS WL S el &

available for all systems. Some common
layouts available are listed below:

haustive; many layouts ex-
ist based on the combina-
tions of accessories.

FluoroMax®-3 Fluorolog®-3 Fluorolog®-Tau-3
Standard (no accessories) L-configuration L-configuration
With polarizers Standard (no accessories) Fluorolog®-3 (no accessories)
With phosphorimeter Lifetime system
With polarizers Lifetime system with polarizers
With temperature bath T-configuration
With autotitrator Fluorolog®—3 (no accessories)
With MicroMax Lifetime system
With sample changer
Assorted combination of
above

T-configuration
Standard (no accessories)
With phosphorimeter
With polarizers
With temperature bath
With autotitrator
With MicroMax
With sample changer
Assorted combination of

above
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To change layout
1 Exit DataMax.

2 Turn off the instrument.

3 Change the instrument and accessories to the
desired configuration.

4 Switch on the instrument and host computer.
O  Start DataMax.

The Layout Selection

dialog box appears:
6 Select configuration to waork, with:

ChOOSG the FL3-22 Genernc Layout
. FL3-22 with 2-Position Sample Changer
d esli red |ay0 ut FL3-22 with Autopolanizers
. FL3-22 with 2-Pozition Sample Changer and Autopolarizers
(containing the ™ i —————————————

Lifetime with Autopolarizers

Layout Selection |

appropriate
accessories)

k. Cancel | | %DWSE... |
from the menu. — =
a If the desired configuration is el_gcwhéfé, click Browse... to search for

the layout in other folders.v_ e

b The Open windqw--aﬁb.éars:

Open
C Search the
drives and File name: Folders: “
|IEH c:\datamaxhiza_inil
folders for Cancel |
the layout lavoutDZ.lay A -
Y ) |a_l,l|:|ull]3:|a_l,l = l:!a . alx M
d layout04. lay 1sa_in
: layoutdb_lay
Cth on th layout06.lay
file name in v
the list. - .
st files of type: Drives:
e . j I = e j
Click OK.

/[ DataMax
initializes the system.
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Forced default layouts

Exploring the Applications

A forced default file is any default file other than the last one used. To force a
default layout, with the present configuration as the desired default layout,

1 Choose the

o

System menu.—Ssten | Appicaions Help

Load Uzer Layout... Chl+L
b ake Default

E.J Instrument Control Center - LAYOUTO0S LAY [ [=] E3

T

Choose Make
Default. /

Bestart

E it

DataMax saves the

current layout as the default file. When DataMax is restarted, this is now the ex-

pected instrument configuration.

Restarting DataMax

1 Choose the

o

System menu.— Ssten | Appicaions Help

Load Uzer Layout... Chl+L

E.J Instrument Control Center - LAYOUTO0S LAY [ [=] E3

T

2 Choose M ake Default
——>» Restart
Restart. I
E it
DataMax begins the
initialization procedure.
To exit DataMax

1 Choose the s

o

System menu.—*Ssten Applcations Help

Load Uzer Layout... Chl+L
bake Default

1_'Instrument Control Center - LAYOUTOS LAY M[=] E3

T

Bestart

2 Choose Exit.\

Emit
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Starting an application

Start an application in the Instrument Control Center.

1

Or

Click the desired button in the Instrument Con-
trol Center K £ Instrument Control Center - LAYOUTO5.LAY [9[=]E3

Systern  Applications  Help

As the mouse moves

over each button, its ‘El \%’ I I ‘
name appears in the

status bar. > Fun Experiment

Choose the Applications menu.

A d.rop-down menu of K. Instrument Control Center - LAYOUTOG.LAY [M[=] E3
available applications

appears.

Swstemn | Applications  Help

Experiment
: o £l
Click on the IRiiro N -
name Of th e S Constant ‘-a'-.f_avelength Analysis
. Lifetime
d esl red Lifetime kodeling
application.

Once an application is chosen, the default view of that application appears.
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Run Experiment

Run Experiment is the application through which steady-state experiments are defined
and conducted. Either pre-defined experiments may be conducted, or the parameters
may be varied to customize the procedure. After taking the data, arithmetic functions
may be used to manipulate the data. Plots of the data may be adjusted into three-

dimensional perspectives, tables, or contour plots. Multiple files may be opened simul-
taneously.

——

Lo
J

N

==l Note: This section of the manual only discusses features specific to

data-collection not mentioned in the GRAMS/32®° manual. The

GRAMS/32° User's Guide contains comprehensive instructions for
GRAMS/32® features.
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Starting Run Experiment
In Instrument Control Center,

1 Click the Run Experiment Button.
The title screen appears.

2  Click OK.

Or
Wait for the title screen to disappear.

The default view of Run Experiment appears:
- |5

ﬂ D ataM ax

File Edit Wiew LColect Peaks Search Anthmetic Options  Help
K e [ T FAAR e = 2] 8 [ m

{rm)

Intensity

T
300

File #1 = None Wavelength (nm)

||§|| Mome || [ #-Zoom | CURSCR [10mm1 [ 245Pm |
After data are taken or a spectral file is opened, the spectrum appears in the central rec-
tangular blank area. Surrounding this area is information that describes the spectrum, its

associated parameters, and user comments.

@Note: The GRAMS/32° User’s Guide contains a complete description
of this area, and describes the portions of the screen that reveal in-

formation about data collected.
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Main menu
i DataMax == E

File Edit Wiew Colect Peaks Search Anthmetic Options Help

& AR EMNENER

Certain features not mentioned in the GRAMS/32® User’s Guide are as follows:

Collect

i DataM ax

File Edit “iew | Collect Peaks Search Arthmetic  Option:  Help

S =Y et 2 0 P [ B = P I Y 1

Temperature Scan...
Microplate Scan...
Discover Scan..
Batch Scan...

Polar Scan...

:

Halt Scanning...

In the Collect drop-down menu are a number of special features.

Experiment...
Experiment... sets up parameters and runs steady-state acquisitions. This com-
mand opens an Experiment Acquisition or Data Acquisition dialog box. De-
fault is an Emission Acquisition. The experiment type may be changed, and ap-
propriate parameters automatically are modified to reflect the experiment type.
After setup, click the Run button to start the experiment. When the experiment
is finished, the Experiment Acquisition dialog box closes, and the spectrum ap-
pears in the Run Experiment central rectangle. Complete instructions are cov-
ered in Chapters 4 and 5.

Steady-state scan types available in Experiment...:

Standard scans (for all systems)
Emission scan
Excitation scan
Synchronous scan
Time-base scan

Phosphorimeter scans (for Fluorolog
systems)
Phosphorimeter emission scan
Phosphorimeter excitation scan
Phosphorimeter synchronous scan

Multigroup scan (not available with
polarizers)

Lifetime scans (for Tau lifetime sys-
tems)

Phosphorimeter delay by decay
Phosphorimeter delay by window
(Multigroup is not available here)

Lifetime scans not available in this
window (see Chapter 9 instead)

Lifetime-resolved acquisition

2-9
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Matrix Scan...
Sometimes, when setting up the experimental parameters, the fixed wavelength
is an estimate. Matrix Scan... runs an experiment once. Then, using the experi-
mental parameters, the original fixed wavelength may be varied incrementally
over a range. The resultant spectra may be simultaneously viewed.

Temperature Scan...
With an optional temperature-bath ]%
= -

accessory, Temperature Scan... opens a Note: An optional tem-
window to control the temperature bath. perature bath must be
Use this function to maintain a sample at initialized in the layout
a particular temperature while a scan is before using Tempera-
run. Whether a probe is used to measure ture Scan. ...

a sample also may be specified in

Temperature Scan.... Like Matrix Scan..., a saved experiment may be recalled
so that a new temperature may be set, and then the scan may be re-executed. All
scans appear in a single view, with temperature on the z-axis.

Microplate Scan...
An optional MicroMax microwell plate @
reader allows scanning of dozens of Note: An optional Mi-

samples in less than one minute. Choose croMax must be initial-
Microplate Scan... to run high-speed ized in the layout be-
data-acquisition using the MicroMax. See fore using Microplate
the MicroMax Operation Manual for de- Scan....

tails on this function.

Discover Scan...
Especially designed for previewing, Discover Scan... runs an array of emission
scans at increasing excitation wavelengths. The scan stores the highest six peaks
that it finds with their corresponding excitation and emission wavelength sets.
Peaks found around the Rayleigh band are ignored. Some predefined parameters
can be overwritten.

Batch Scan...
Choose Batch Scan... to set up a series of scans @
and sample positions. Select any type of scans Note: The optional

and in any order. The set of scans can be saved sample changer
and retrieved later. This can be useful for is required for a
repeated operations and for long sequences of batch scan.

scans that can be run unattended.

Polar Scan...
This is also called quick polarization. Rather than )
running polarization scans that move the polarizers Note: Optional

at each wavelength, Polar Scan...sets the polarizer, polarizers are
runs a scan, moves the polarizer, runs a scan, etc. needed for a
polar scan.
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The polarization and anisotropy values may be calculated, and the raw compo-
nents may be saved. This is sometimes the only available method for measuring
polarization with certain polarizer configurations (e.g., manual slits in certain
positions).

Halt Scanning...
The Halt Scanning... @
command immediately Note: When Halt Scanning... or ESC is

stops a scan in progress. executed, only fully completed scan in-
The ESC key also stops a formation is retained, either in memory
scan 1n progress. or on disk. Any patrtially completed in-

formation is discarded.
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View
@Datal«lax mEE
File Edt | Wiew Collect Peaks Search  Arthmetic  Option:  Help

i e =N e

Wiew Wizard

Overlay Wiew
3D View

T able Yiew
Brint Yigw

Load... Chrl+f
Load w/ Data...
Store...

Add Object... Chrl+&,
Modify Object...  Clrl+d
Remove Object... Shift+Del
Wiew Lock. ..

#VZ Settings... Clrl+
Reverse ¥ Limits  Shift+FE
Lirnit Controls »

Trace Mode... F4
Explore Toggle  FE

Of special importance in DataMax is the Overlay View command. Overlay View
allows several spectral files to be open simultaneously on the same screen. Use
PAGE Up and PAGE DOWN to activate a specific open file. Click the Scale All
button to scale all open spectra to the active trace. The name of the active file
appears at the bottom of the window. More information is in Chapter 8 and the
GRAMS/32" User’s Guide.

Options
@Dala”ax =7 =]
File Edit Wiew Collect Peaks Search Arthmetic | Options Help

B NE [ v, 2N [E]E [EE M)

Home Directory Settings. ..
Change D ata Directary. .. L &

v Toolbar

v Statuz Bar
D ata Browser
Black & ‘white

In DataMax, the Options menu contains the command Change Data Direc-
tory.... When DataMax is installed, the default directory to store data is the
Data subdirectory. To save data in any other directory, use this command.
Specify the new directory each time an experiment is executed, or permanently
change the default data directory.
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Help
@ DataMax 3] <]

File Edit “iew Colect Peaks Search Arthmetic  Options He||:|

R . " [EREEw

Eloglammlng
Gloszary

|za Collect
Uzing Help

Diata Corversion

Ahout Datakd am...

The Help menu is divided into logical sections so locating a specific topic is
easier. The topics pertain to

= Experiments

= Post-processing of data

* Programming

» General features

The general features, programming, and post-processing are discussed in detail
in the GRAMS/32" User’s Guide.

Isa Collect
Help for data collection is found in Isa Collect. Essentially, Isa Collect is a sub-
topic purely dedicated to data acquisition.

About DataMas... bout Databax |

About DataMax... opens a dialog

. . . A ] DataMax
box with information about the f ‘\.u. for Microsoft Windows
version of DataMax, level of the e e e
software, the serial number, and Copyright © 1997
the computer’s free memory. Instruments SA, Inc.

Click OK to exit this window.
Gram=/32 ® VYersion 414 Level ll
Copyright £ 1991-1997
Galactic Industries Corporation
All Rights Reserved

Licensee:
Cindy Cray
J¥ Horiba
241409110001-090001

Free Memory.....130328K
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Tool bar

@ DataM ax

=] x|

File Edit “iew Colect Peaks Search Arthmetic  Options Help

7

&

E@

SR

Just below the main menu is the toolbar (or button bar). Each button shown corre-
sponds to a function. Click on a button to activate that function.

Buttons not mentioned in the GRAMS/32® User’s Guide include:

=

Run Experiment

Run Experiment sets up parameters and runs steady-state acquisitions. This but-
ton opens an Experiment Acquisition or Data Acquisition dialog box. Default
is an Emission Acquisition. The experiment type may be changed, and appro-
priate parameters automatically are modified to reflect the experiment type. Af-
ter setup, click the Run button to start the experiment. When the experiment is
finished, the Experiment Acquisition dialog box closes, and the spectrum ap-
pears in the Run Experiment central rectangle. More information is found ear-
lier in this chapter under the Experiment... command, and complete instructions
are covered in Chapters 4 and 5.

Overlay View

Overlay View allows several spectral files to be open simultaneously on the
same screen. Use PAGE UP and PAGE DOWN to activate a specific open file.
Click the Scale All button to scale all open spectra to the active trace. The name
of the active file appears at the bottom of the window. More information is in
Chapter 8 and the GRAMS/32® User’s Guide.

Matrix Scan

Sometimes, when setting up the experimental parameters, the fixed wavelength
is an estimate. Matrix Scan runs an experiment once. Then, using the experi-
mental parameters, the original fixed wavelength may be varied incrementally
over a range. The resultant spectra may be simultaneously viewed. More about

Matrix Scan is given in Chapter 8.
Temperature Scan @ _
Note: An optional tempera-

With an optional temperature-bath (OHHPR
ture bath must be initialized

accessory, Temperature Scan X ;
opens a window to control the in the layout before using
Temperature Scan.

temperature bath. Use this
function to maintain a sample at a particular temperature while a scan is run.
Whether a probe is used to measure a sample also may be specified in Tempera-
ture Scan. Like Matrix Scan, a saved experiment may be recalled so that a new
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=

temperature may be set, and then the scan may be re-executed. All scans appear
in a single view, with temperature on the z-axis.

Microplate Scan =

An optional MicroMax microwell plate *
reader allows scanning of dozens of E‘—/J Note: An optional Mi-

samples in less than one minute. Choose croMax must be initial-
Microplate Scan to run high-speed data- ized in the layout be-
acquisition using the MicroMax. See the fore using Microplate
MicroMax Operation Manual for details Scan....

on this function.

Discover Scan

Especially designed for previewing, Discover Scan runs an array of emission
scans at increasing excitation wavelengths. The scan stores the highest six peaks
that it finds with their corresponding excitation and emission wavelength sets.
Peaks found around the Rayleigh band are ignored. Some predefined parameters
can be overwritten.
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Real Time Display

The Real Time Display application exists to help the research establish experimental
parameters, as well as try out parameters and immediately see the results. Real Time
Display is useful for checking unknowns and for determining the best settings and pa-
rameters for a particular sample.

Starting Real Time Display

In Instrument Control Center, B Instrument Control Center - LAYOUTOS. LAY M [=]E3

-

1 CIle the Real Swpztemn  Applications  Help

rime Display | 1EH) /86| T
button. Run Expetiment

A control panel appears:

:&: Real Time Display

File Optionz  Preferencesz  Help

M | | ﬁ Di D
SLITS | cuosce| RESET)| HFE il

" Monos [nm) High " oltage
Increment B HY O

i =
]

[® Ex1 |370.0000
[ E1 .

DC Mad
Slitz [mm]
50000 4.9000 1.0204
®Ex1 O EMT E |
= |2.n|:u:|n 1.9000 1.0526

Side Entrance
Phase [180.0000
[deq]

Frequency (10.0000 E
[Hz]

| |DE Yoltage

@Note: The internal layout and dialog boxes open within the control
panel depend upon the system’s configuration.
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Changing settings
1 Click on the desired field.
2 Type the new value.
3  Click ENTER.

Watching effects with Real Time Display

Opening the Real Time Display and the Run Experiment window simultaneously lets
the user view how changes affect a spectrum. The format of the spectral screen depends
upon the number of active detectors. The output of each active detector is presented as
a single trace in a window by itself on the screen. All traces for all active detectors ap-
pear simultaneously, so the more detectors made active, the narrower each window is.

In Real Time Display, the trace is plotted as data point versus intensity.

For more information about Real Time Display, see Chapter 6.
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Visual Instrument Setup

In order to adjust defaults for system-wide units, slit widths, and so forth, use the Vis-
ual Instrument Setup application.

Starting Visual Instrument Setup

In Instrument Control Center, B Instrument Control Center - LAYOUTOS. LAY M [=]E3

-

1 CIle the VISU&/ Swztern  Applications  Help

Instrument ]| etsleE| X T
Setup button. Fiun Experiment

A schematic block diagram of the instrument appears:

VYizual Instrument Setup - [DFLT.SET =] EE
File “iew Optiong  Swstem  Help

EREN

Fluorolog -3

For Help, press F1 'Spex Instrument
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Using Visual Instrument Setup

Introduction ¥izual Inztrument Setup - DFLT.SET M= E3
As the mouse is passed File “iew Option: Swstern  Help
over an adjustable [.,."" H' EEEN

component, its name
appears in the status bar at
the bottom of the window.

Click on a named
component to adjust its
settings.

[62.5201 nm

T

2005712 nm

Examples of adjustable
components include
Xenon lamp
Grating turret
Monochromator
Sample chamber
Detector

Entrance slit ForHelp, press F1
Exit slit

spex Instrument

The menu and toolbar provide additional features:
e Storage of a new setup file

e Recalling a previously-saved setup file

e Set the user’s level of operation of the software

Setup files

Setup files may be saved to and retrieved from the hard disk. There is no limit to the
number of setup files that may be saved, except for hard-disk space. These setup files
are used in the Run Experiment and Real Time Display applications.

For more information about Visual Instrument Setup, see Chapter 3.
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Constant Wavelength Analysis

Constant Wavelength Analysis is useful to view fluorescent emission from multiple
samples at a single wavelength, for example, quantitative analysis and determination of
unknown concentration. The user determines the number of times and the wavelength
to be scanned. The software averages the emissions from the readings and calculates
the standard deviation. With a set of standards to establish a concentration curve,
DataMax can determine the concentration of unknowns by fitting a fluorescence-
emission curve to the fluorescence-emission curve of the standard.

Starting Constant Wavelength Analysis

In Instrument Control Center, "_!_' Instrument Control Center - LAYOUTOS. LAY M=l E3

2 Click the Zilen Spplestons Hel
Constant m \%’ u@ \_
Wavelength Fiun Expesirment
Analysis
button.
The Constant Wavelength Analysis dialog box appears:

B ISA Constant Wavelength Analysis - Sample

Experiment  View Help
NEEEELE

Wawelength Sets

Specify \Wavelengths in the table below [Units: nm)

Excitation 1200F Emizzion 1800F -

inseit Fow ] |1 —
2
Delete Fows | 3
4

Ceardl | [Tg =

Select Samples From: | Sample Box with Sample Changer arj|
Acquisition Parameters
Specify Acquisition Expreszions to evaluate using lizted Acquisition Modes Optional Mode
Add 3> * Mane
O Kinetics

£ <Femove
" Temperature

Puolarizers [Nefife.. |
Detector Parameters
| nkeagration T ime; 2 Standard Error: A b awirnumn T rials:

Froceed to Acquisitions | Lrrep! ey rata Wl |

[l

ForHelp. press F1 | ML |
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Using Constant Wavelength Analysis

Wavelength pairs, acquisition modes, detector parameters, and more can be specified in
the initial Constant Wavelength Analysis window. After clicking the Proceed to Ac-
quisitions button, a second dialog box allows entry of sample identification informa-
tion.

DataMax looks for specification of any standards to determine the type of run. If stan-
dards are entered, DataMax automatically calculates the unknowns’ concentrations.
Without standards, DataMax scans each sample, monitors the emission at the specified
wavelength, and provides single-point data for each sample.

The resultant data are displayed in spreadsheet format. They can be saved and later ma-

nipulated using popular spreadsheet programs such as Microsoft® Excel™ and Lotus 1-
2-3™,

See Chapter 8 for more details about Constant Wavelength Analysis.
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Lifetime

Only available with Fluorolog®-Tau-3 systems, the Lifetime application measures fluo-
rescence lifetimes for samples. A fluorescence lifetime is the mean time between ab-
sorption and emission of light by a population of fluorescent molecules. Lifetime analy-
sis 1s used to study protein conformations, energy transfer to determine intra- and in-
termolecular distances, carrier concentrations in semiconductors, etc.

Starting Lifetime

In Instrument Control Center, K Instrument Control Center - LAYDUTOS.LAY [9[=] E3
1 CI |Ck the System  Application:  Help
]
N " E@ 1.

Lifetime button: i L 21T

The Lifetime dialog box Fiun Experiment

appears along with the

IS4 Lifetime S [=] B3

Graph File Collect Help

window:

|I EEERI iy 6@%} Clear | [elete Fiat |

g\:gl;?;ce Log Frequencies: |
Start Freq.: 100 End Freq:  &00 Frequency: 300
Index: 1 OF 93
# e ‘i’ Lirk. ‘i’ ztd Myrk Mgtd

| | | | |
I - I I £

Average: | | | |
StdaC S DC UnkAZ Uk DC Ref AC  Ref DC

—r QO

I5A Graph - (O]
File Edit Graphs Options Scale
o T (%] T i [£] |
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-
2 _
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Lifetime features

Under Collect, a number of different lifetime experiments are available
Real-time analysis data analysis with built-in Real-Time Modeling
Plot the data

Print the data

To fit the data after a lifetime experiment, see Modeling (the next section of this chap-
ter).

For detailed information on the Lifetime application, refer to Chapter 9. For more about
plotting data, see Chapter 11.
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Lifetime Modeling

After the acquisition is saved onto a disk, recall it in Lifetime Modeling, and analyze it.
Use one of the modeling definitions to set up a variety of “what if” scenarios. Instanta-
neous results provide answers at the click of a button. Experiment and save each file, or
discard those files that are not helpful.

Starting Lifetime Modeling

In Instrument Control Center, K. Instrument Control Center - LAYDUTOS.LAY [Mi[=] E3
. gtern  Applications  Hel
1  Click the don es :

Lifetime E’ ‘%l u E

Modeling
button.
The Model Windows Application — Model dialog box appears:

F.J\ Model Windows Application - Model
File Model “iew Help

BlkikEE

ForHelp, pr‘ass F1 |Lifetime

2 Click Model.

A drop-down menu of experiment types appears:

f'!,% Model Windows Application - Model

File | Model Wiew Help
@ v Lifetime

— Tirne resolved
Lifetime rezolved
Anizotropy decay

Parameters. ..

B
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3 Click on the desired experiment type.

Immediately, a modeling screen appears.

To learn more about post-experiment modeling, refer to Chapter 10. For an in-depth
examination of plotting and graphing options, see Chapter 11.
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3: Customizing DataMax

Introduction

DataMax lets each user create and save personal sets of parameters and hardware in-
formation. Use the Visual Instrument Setup application to design and save these files.

The Visual Instrument Setup controls system-wide units, hardware settings, and start-
up instructions. When DataMax is started, the software refers to the Visual Instrument
Setup, and follows the instructions there. When any application within DataMax is
launched, the application assumes the specified units and settings from Visual Instru-
ment Setup.

Although DataMax reads specifications from Visual Instrument Setup into an applica-
tion, these automatic settings may be overridden. For example, recall an experiment in
the Run Experiment application. Say the slits were set in micrometers, but the current
setup specifies millimeters. The system assumes millimeters—the default unit of the
current experiment. The default, or system, units, however, are retained in the Visual
Instrument Setup, and are still considered the default values.

Setup files also are automatically saved in Run Experiment and Real Time Display,
and may be recalled within these applications.
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Visual Instrument Setup

Starting Visual Instrument Setup

In Instrument Control Center,
i:lnstrument Control Center - LAYOUTOS. LAY =] E3

1 Click the Visual | svsten tpslcstions Help

Instrument m @@l@ \1

Setup button. e
A schematic T
diagram of the Visual Instrument Setup - DFLT.SET
system appears: File “iew Optionz  Systemn~Help
STH) &S
At the top of the
dialog box is the

name of the setup
file. Here it is
dflt.set,a
default setup file.

[E25201 nm

Fluorolog -3

FarHelp, press F1 'Spex Instrument

Visual Instrument Setup automatically opens with the default parameters active. The
original contents of the default file are defined by Jobin Yvon®, but can be changed by
saving the current file as the default file.

Click on various components in the schematic to gain access to their setup, units, and
settings.

By using the main menu, toolbar, the schematic diagram, or a combination of all three,
the system units and setup files may be modified.
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Main menu

Below are listed the File “iew Optionz System  Help

commands in the main ‘_I_I |P“EF|<§%I

menu.
File

A setup file is a collection of information associated with a particular setup, and saved
to a floppy disk or hard drive.

1 C||Ck F[Ie ¥isual Instrument Setup - DFLT.SET =] E3
Eile

YWiew [Optione  System  Help

to Open th Open Setup... Chrl+0
FIIe d rop_ Sawve Setup Chrl+5
Save Setup Az, .
down _
Hecent Setum Ele
menu. Eui

Z  Click on
the desired command:

Open Setup...
Save Setup
Save Setup As...
Exit

Open Setup...
Use Open Setup... to recall a stored setup file.

a Click Open Setup....

The File 0pen File Dpen EHE
dialog box ap- File name: Folders: “
pears. IE c:‘datamax _
b Select th izascan. set a et - ﬂl
clec € £5 datamax
desired L1 data &l
setup file. % :::;::k _ Metwork_|
= (] isa_bmp -
C  Click
OK. List Files of type: Drives:
The Visual ISelup file [*.zet) j I = j
Instrument

Setup window, and, where applicable, system units and hardware settings,
change to reflect the new setup file. The top of the Visual Instrument Setup
dialog box changes to the new setup file’s name.

Save Setup
The number of setup files is limited only by the amount of space on the hard disk.
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Once a setup file is designed,

a Click Save Setup ‘ . , )
The current configuration is Warning: Use caution with Save

saved under the current file Setup, for ho wari ning appears
name, even if the current file is before overwriting the set up.

the default file.

Save Setup As...
Use Save Setup As... when multiple setup files are required, but they have several
common parameters.

b Use Open Setup... to recall a saved setup file.
C Modify the setup file.

d Click File.

e Click Save Setup As....

The File Save As File Save As HE
dialog box ap- [ ok
pears. | c:\datamax
= Cancel |
/ isascan.set - et -

f Replace 3 datamax
the name ] data Ll
displayed &3 drivers Metwork.__ |

in the text
box with
the new Save file as type:

Setup file [*.set -
name for Setup e (5= -
the file.

Specifying an extension for the fif¢ name is unnecessary. By default, setup files
are saved with a . SET extenston. Any three-character extension may be as-
signed to a setup file, but PataMax does not display this file automatically when
browsing in Open Set

Click OK:
The first file was unchanged, and the new file is now saved in the specified di-
rectory.

Exit

To close Visual Instrument Setup, click Exit. The active setup is automatically saved
as the default file; it will be active when Visual Instrument Setup is re-opened later.
After quitting Visual Instrument Setup, any DataMax applications active before open-
ing Visual Instrument Setup are still active.
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View
This menu displays or hides the toolbar and status bar. A check mark (tick) next to the
item means it is displayed.

To remove or display an item,

1 Click View

File | %iew Options  Spstem  Help
H g v Toalbar
2 Click on the Y Lok
item to be
removed or displayed.
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Options
Many powerful customization tools exist in the Options menu. Use Options to establish
system-wide units, hardware settings, and the user level.

1

2

CI |Ck VYizual Instrument Setup - DFLT.SET |_ O] =]
: Filz  iew | Options Swstem Help
Options. -
= E et Preferences
A drop-down menu Urits
appears.

Choose the item to adjust.

Set Preferences

Units

The Preferences Dialog box appears.
Preferences Dialog |
Action Prompt Level
tells DataMax how Action Prompt Lewel
experienced the user is. |7 & Movice [Prompt Alwaysk € Expert [Mo Prampts]
There are two levels of

experience: ok, I Cancel

Novice The user is prompted often to adjust slits, close the
sample-chamber lid, etc.

Expert No prompts are displayed. DataMax assumes the user
does everything carefully, correctly, and in the proper
order.

The default instrument units—or, more accurately, system-wide units—are con-
trolled within Options. The System Wide Units dialog box appears:

System Wide Units |

To set units,

. Wt avelength
a Click the down arrow —EETe

next to the measurement.\\ems\
b Select the desired unit for [ Millmeters =
that measurement.

| M anameters

Time

C Repeat steps a and b for |58'3':'nd$ \j

the next measurement.

d Click OK. —> oK Cancel | AEi|

Available choices are:

Wavelength: Nanometers Slits:  Millimeters Time: Milliseconds
Angstroms Bandpass Seconds
Electron-volts Micrometers
Wavenumbers
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Yizual Instrument Setup - DELT.SET | [O] x|
Help

Eile  Miew Options  Sestem | Help

The Help menu is divided _

into three topics: EENEN el

o Index Uzing Help

e Using Help, which about Yisual Setup...

describes how to use the Help routine

e  About Visual Setup..., which includes the program’s version number and copyright
date.

3-7




DataMax v. 2.20 (9 Oct 2001) Customizing DataMax

Toolbar

The toolbar contains buttons that ease use of several Options and File menu items.
Click on the desired button to activate the command.

Yizual Inzstrument Setup - DELT.SET |_ O] x|
Eile “iew Optiong  Swstem  Help

o] =]

Open Save  SetPrefer- Units
Setup As ences

Open Setup
Use Open Setup to recall a stored setup file.

a Click Open Setup.

The File Open File Open EE
dialog box ap- File name: Folders: “
pears. Imn_ ;:'\datamax _
- Cancel |
b Select the isascan.set - %c:\ -
datamax
setup file, 0 vk _Network_ |
= [ isa_bmp -
C  click
OK. List files of lype: Drives:
The Visual ISetup file [*.zet] j I = c: j
Instrument

Setup window, and, where applicable, system units and hardware settings,
change to reflect the new setup file. The top of the Visual Instrument Setup
dialog box changes to the new setup file’s name.

Save As

Use Save As when multiple setup files are required, but they have several common pa-
rameters.

a Use Open Setup to recall a saved setup file.
b Modity the setup file.
C  Click File.

d Click Save As.
The File Save As dialog box appears.
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File Save As ElE3
e Replace ;
h \ File name: Folders: “
the name [ATAMAXNISA NI\t sofPRRR e ‘
Cancel
fllsplayed Izascan_set - e - Ll
in the text 53 datamax "
. Help
box with —l
the new Network. .. |
name for _ -
the file. _
S ifvin an Save file as lype: I¥EE
pect y g ISetup file [=.zet] I == j
extension for the

file name is
unnecessary. By default, setup files are saved with a . SET extension. Any
three-character extension pdy be assigned to a setup file, but DataMax does not
display this file automgtically when browsing in Open Setup.

f Click OK.
The first file was unchanged, and the new file is now saved in the specified di-
rectory.

Set Preferences
The Preferences Dialog el ]

box appears.

Action Prompt Level & Movice [Prompt Always " Expert [Mo Prampts]

tells DataMax how

experienced the user is. ok, I Cancel

There are two levels of

|'.-'1‘-.|:ti|:|n Frompt Lewvel

experience:

Novice The user is prompted often to adjust slits, close the
sample-chamber lid, etc.

Expert No prompts are displayed. DataMax assumes the user
does everything carefully, correctly, and in the proper
order.

Units Syztem Wide Units |

Set the default system-wide units W
. X awvelength
here. The System Wide Units

dialog box appears: -

Stz
To set units, [ Millmeters =

d Click the down arrow — | | =
next to the measurement. |5EE:':'”':'S j|

b Select the desired unit for 0K C |
ancel Spmly
that measurement.
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C Repeat steps a and b for the next measurement.

d Click OK.
Available choices are:

Customizing DataMax

Wavelength: Nanometers
Angstroms
Electron-volts
Wavenumbers

Slits:  Millimeters
Bandpass
Micrometers

Time:

Milliseconds
Seconds
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Changing hardware settings

To change settings for various components,

In Instrument Control Center,

1  Click the Visual | Ssem tppicsions Help

i} Instrument Control Center - LAYOUTOS. LAY [M[=] E3

Customizing DataMax

P ([ R
istrument [ etelE5] 53] B
Setup button. Fun Experiment
A schematic
diagram of the Wisual Instrument Setup - DFLT.SET _ O]
system appears: File ¥iew Options  Spstem  Help

EEEIRY

A spectrofluorometer
consists of the following
parts:

e Light source
e Excitation
spectrometer
Reference detector
Sample compartment
Emission spectrometer
Emission detector

[E2.5201 nm

P 20.5712 rirn

A complete discussion of
your system’s precise
optical layout is in the
system manual. The

Fluorolog -3

following section Far Help, press F1 'Spex Instrument

considers those
components solely within Visual Instrument Setup.

To adjust a component,

1 Place the mouse cursor over that component.

The status bar on the lower right corner provides the name of the component.

2 Click on the component.
A dialog box opens to adjust settings.
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Light source

A standard illumination source for exciting the sample is a 450-W ozone-free xenon
lamp. Turn on all types of light sources before starting the spectrofluorometer. No other
control of the light source is available.

Emission or excitation spectrometer

Spex™ spectrometers are modified Czerny-Turner spectrometers.

Grating position

Entrance slit Grating turret Exit slit
Slits
Click on a slit to open the Slits dialog e |
box:

— 180F Slit Settings

1 Enter a slit width for ___
the entrance or exit \

slit.

2 Click Move All to
activate the change. Urits = Wil aters

3  Click CIOM Close
finished.

Gratings

Standard gratings are blazed at 330 nm for the excitation spectrometer, and at 500 nm
for the emission spectrometer. The standard groove density is 1200 grooves/mm.
Within the Grating/Turret dialog box, the current position can be viewed, change to a
different groove-density, or reposition the grating.

Click on a turret icon to open the Grating/Turret dialog box:
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Spectrometer type Grating/Turret
Grating position \
130F

e s grating\ Position: 3A0. rim
’ — Turret Selection [H/mm]  [Linear Dizp. nmdmm]

1  Click the — > cigias 12w 42

. £ Erating 2
rad 10 EIGmals Calibrate... |
button for |

the desired

Customizing DataMax

Change... _—

grating. Enver Conect Posiion |

2 Click Calibrate.’.. . I

This opens the Enter Correct Position | “albration Fosition:
dialog box:

3 Enter the correct = —=
position.
4

Click OK.

The gratings move to the new position.

To change a grating’s Gialivo;jllunel

groove density, 180F
. Pozition: 3A0. nim
1 C“Ck the \—TurretSelectiDn [#mm)  [Linear Disp. nmdmnm]

radio N & Gratng 1 1200 4.2

£ Erating 2
bUtton for i Calibrate... |

]

/

the desired S
g rati ng. f—l S — Cloze

2 Click the Change... button.

The New Value dialog box opens. Mo Valus |

Enter new groove denzity:

3 Enter the correct grating
density.

4 Click OK. i

lires/mm

k. Cancel

When finished with adjusting the grating(s), click the Close button.
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Reference detector

To compensate for small changes in lamp intensity during a scan, a reference detector is
used. A small amount of the excitation beam is diverted to the reference detector before
it reaches the sample. A standard Fluorolog®-3, FluoroMax"-3, or Fluorolog®-Tau-3
uses a silicon photodiode as a reference detector.

Click on the reference detector in the | Mt |

schematic to open an AcquiSition [Data Channel  Silican Phatodiode
1  Click on the down

Channel dialog box. Y TH—— j|
Auto j| @
arrow next to the

Data UnItS teXt k. Cancel | Ay 1] | Detailz |
box. / ya

Drata Uitz

To adjust data units,

Z  Click on the desired unifs.

To change the gain level,

3 Click on the down arrow n
text box.

4 Click on the desired «ain.

t to the Gain Level

To view details about the referene€ detector,

5  Click Details.

Acquizition Controller - Details

The Acquisition Controller Controller Yersion: Unavailable
_ ) : Mame: SpectrAcg
Details window opens. APl Typor 502

6 Click oK~ 8

The window closes.

When finished with the reference detector, click OK in the Acquisition Channel dialog
box.
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To adjust data units,
Clickonthe 1 Clickonthe 1 Enterthe de-
down arrow down arrow by sired high

by the Data the Gain Level voltage in the
Units text box. text box. High Voltage

Click on the
desired units. desired gain.

1

F‘-‘ Signal detector

The signal detector monitors light leaving the emission spectrometer. The standard sig-
nal detector for Spex® systems is an R928P photomultiplier tube operating in photon-
counting mode. The system may contain more than one signal detector, depending on
the system’s configuration. With an optional phosphorimeter, the signal detector
settings include data units, gain level, and high voltage for the phosphorimeter. For
more information on phosphorimeters, see the hardware manuals and software-control
section of this manual.

Click on a signal detector to open the Acquisition Channel dialog box:

To adjust the AC or DC component Acquisition Channel |

of the signal, .

1 . . Data Channel  TaAL 0 al D
C“Ck on deSIred Drata Unikz: Yalks j

radio button. GanLeyst” | futo =

2 Adjust the
following settin

k. | Cancel | 1] | Detailz |

To change the gain level, / To adjust fk@ high voltage,

2 Click on the field.

To see details on the reference detector,

Acquisition Controller - Details

1 CI ICk Details_ Controller Yersion: Unavailable

Mame: SpectiAicq
APl Type: 502

The Acquisition Controller — Details
window opens.

2  Click OK.

The window closes.

When finished with the reference detector, click OK in the Acquisition Channel dialog
box.
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(@) Sample compartment & accessories

The sample compartment contains any samples being tested. Many accessories are ei-
ther within or directly attached to the sample compartment, such as:

e Sample changer

Polarizers

Temperature bath

Autotitrator

MicroMax

To adjust accessories within the sample compartment, click on the sample-compartment
icon. This opens the Sample Compartment Accessories dialog box:

1 H Ig h I Ig ht th e d eS| red S5ample Compartment Accessories |

accessory In the IISt \ Select Accessony: Click, Image
on the Ieft Polaors

Sample selectar
Temperature cantral

Only those accessories specified in
the instrument layout are listed.

2 Click the accessory’s —
image on the right. _ G|

The appropriate dialog box to adjust that accessory appears.
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Polarizers

When polarizers are installed in Spex” spectrofluorometers, all applications
allow access to polarizer parameters. The default polarizer parameters can be
specified in Visual Instrument Setup.

a Click on Polarizers in the list on the left side of the Sample Compart-
ment Accessories dialog box.

b Click on the Polarizers image on the right of the dialog box.

The Polarizers dialog box appears.
The available polarizers are shown,
depending on the polarizers in-
stalled (dual or also third polarizer
unit) in the active layout.

Polarizer pozitionz

Pre-sample [Ex] | Out

Post-zample [E 0. |y O Out

ple (Emz2) 90. | Out
TE: 0 deg = Vertical

Move &l | Besetdl | Cose |
d Click In to move the A

polarizer into the optical path, or Out to mdve the polarizer out of the
optical path.

C Replace the current value in
the field with the desired
value.

e If all the polarizers have been adjusted, click Move All to reset them all
to the new values entered.

f Click Close.
This closes the Polarizers window. The software repositions the polarizers.

g Click Close in the Sample Compartment Accessories window.
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]
‘><' Sample changer
L]

An automatic sample changer is an accessory available in Spex” spectro-

fluorometers. Two types of sample changers are possible: a 2-position and a
4-position. A sample changer allows multiple samples to be inserted automatically into
the light path.

1ck on Sample Selector 1n the list on the lett side of the Sample Com-
a Click on Sample Sel in the li he left side of the Sample C
partment Accessories dialog box.

b Click on the Sample changer image on the right of the dialog box.
e a8 00 tions R |
appears. The available sample positions
are shown, depending on the sample L
changer installed (2 or 4 positions) in VLS eI ftoe

the active layout. W@

Enter the current position in the

Current Position field, or Hesel | Lloss |
change it with the up and do —
arrows.

d Click Move.

The sample changer rotates to orrect position.

€ Click Close:
This closes the Sample Selector dialog box.

f Click Close in the Sample Compartment Accessories window.
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Temperature bath or Peltier device

To hold the temperature of the sample constant, a temperature bath or a Peltier

Sample Heater/Cooler is a useful accessory. The temperature of the bath or
Peltier device may be monitored and set within Visual Instrument Setup.

a Click on Temperature control in the list on the left side of the Sample
Compartment Accessories dialog box.

b Click on the Thermometer image on the right of the dialog box.
Depending on the type of temperature control, either the Temperature Control-
ler or Peltier Setup dialog box appears.

Temperature Controller

Temperature Bath Accessory

If the Current reading is gray and
the Set To: button is inaccessible,
as shown here, the temperature Lurrent reading: 0.
bath is switched off. To correct

this, L ||

C Click the Turn On button —— T Off |
to switch on the
temperature bath. Close |

he dialog box changes inor | I A

— T emperature Sengzor
d Choose to adjust the Piv T-hathlintemnal) i~ Probe[esternal]

bath $ temperature or an Current reading: 20 deqC
optional external probe’s
temperature. g

— Temperature Senzor
b athfintermal] B robelertermal]

/

View the current reading
here.

TunOff |

Enter the present val
the Set To: field.

e

f

J  Click Set To:
h

Click Close when finished:
This closes the Temperature Controller dialog box.

| Click Close in the Sample Compartment Accessories window.
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Peltier Sample Heater/Cooler Accessory

Peltier Setup |
— Temperatures — Lirnitz
Pozitive C i 5.00 A,
Sample 3986 T osiive LU [5.00
Megative Current -5.00 IW A,
Heatzink. 2253 C .
tdax Temperature 110.00 |1 10.00 C
Setpaint 4000 (4000 | °C tdinn Temperature -15.00 |.1 B0 T
— Contraller Qutput Status —PID Settingz
Yoltage -1.94 L Propaortional Gain 100.00 |1 ooon | A
Current -0.54 £, Integrator Tirme Const. 200 =00 g
¥ Enable Differentiator Time Conat. 300 300 :
" Disable Output OM Restore Defaults |
Paoweer O | Carcel |/' Apply |

Basic operations for the Pelgier device are displayedhere, including:

b Click Apply:
This activates the new parameters.

C  Click OK.
This closes the Peltier Setup dialog box.

d Click Close in the Sample Compartment Accessories window.

For more information on operation of the Peltier Sample Heater/Cooler, see the F-3004
Peltier Sample Cooler Operation Manual.
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AutoTitrator
An AutoTitrator optional accessory may be used to remotely inject aliquots of
solution into a sample cuvette, to monitor fluorescence effects over a period of

time.

a
b

Customizing DataMax

Click on Pump or Syringe in the list on the left side of the Sample Com-
partment Accessories dialog box.

Click on the beaker-cuvette image on the right of the dialog box.
The Titrator Setup dialog box appears.
Basic titrator operations are
accessible:

Fill the left syringe

Empty the left syringe
Aspirate into left or right
syringe

Dispense from left or right
syringe

Switch directions of valves

For more details on the
AutoTitrator’s operation, see the
F-3005/6 AutoTitrator Injector
Operation Manual.

C

d

When finished adjusting
the syringe, click the Exit
box [X] in the upper right.

Click Close in the
Sample Compartment
Accessories window.

T ~ |

— Left Syringe
Fill

E mpty

Azpirate

Dizpenze

T

—General—————————

Froperties

— Right Syninge

Azpirate |
Dizpenze |

" Reservairs > Syringe
¥ Syringes-» Sample

Yolume Walume
10000 pL 0o pl
— Left Walve — Right % alve

" Reservair<-» Syinge
% 5 yringes->5ample
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MicroMax

The MicroMax microwell plate reader is used to example many samples

rapidly, especially when they are all examined at the same wavelength. Access to this
optional accessory is slightly different from other accessories. Only the position of the
plate reader may be adjusted within Visual Instrument Setup.

In the Visual Instrument Setup schematic of the instrument,

1

Click the symbol for the MicroMax next
to the sample compartment: ——

The Sample Compartment Sample Compartment Accessories |
Accessories dialog box opens.

. . Select Accessomn: Click Image
Click Plate Reader in

list on the left side.— 7| .I
Ly

Click on the

microwell-plate image c|
on the right side. _ o= |

The Plate Reader Control ' TV — |

dialog box opens:

Enter the new
position for the
microwell plate.

For example, enter “A12”, or
“h()me”

Click Move.

The MicroMax moves the plate to the desiped position.

Click OK when finished.

The Plate Reader Control dialog box closes.

Click Close in the Sample Compartment Ac-
cessories window.

This closes the Sample Compartment Accessories dialog box.

Current Pozition; HOME

M ew Posgition;

Properties. .. Cancel
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res Phosphorimeter

The phosphorimeter measures phosphorescence via a programmable pulsed light source
and selectable gating on the reference detector. This icon is only visible when the op-
tional phosphorimeter accessory is attached and selected with a phosphorimeter layout.

In the Visual Instrument Setup schematic of the instrument,

1  Click the symbol for the phosphorimeter.

The Acquisition Channel dialog box opens.

2 Choose the Data Units from the drop-down

menu.
Acquizition Channel
3 Choose the Galn D ata Channel: —Fhes Detectar
Level from the Datalnite  [Counts ]|
drop-down menu.  Ganteet [res —> -] Phps

4 Enter the desiW”

High Voltage.

ak. | Cancel |

5  Click Details to
obtain infor

6  Click OK when finished.

The Acquisition Channel dialog box closes.

ion about the software dr/iver.
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4: Conducting Experiments

Basic steps

To define a steady-state experiment and acquire data in DataMax, enter the Run Ex-
periment application.
In Instrument Control Center,

1

Or

CI|Ck the Run i}lnstrument Control Center - LAYOUTOS. LAY =] E3

. Systemn  Application:  Help

mutton, - —— L] 2R R 2 T

Fun Experiment

The title screen appears.

Click OK.

Wait for the title screen to disappear.

The default view of Run Experiment appears.
i DataMax = R

File Edit “iew Collect Peaks Search Arthmetic Option: Help

] [ efeg 1 1 e /e [ =]8 o

Mone

700+

360
Mone Cwverlay ¥-Zoom CURSOR
File #1 = Mone Res=MNaone

Scale All |

||E|| Mone | || ®-Zoom | cURsoR | 1osmi | 202p)f | |

3 Click the Experiment button on the toolbar.

Or
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i DataMax mEE
File Edit Wiew | Collect Peaks Search  Arthmetic  Options  Help

EJEL exe o BRI EEE]E =)

Temperature Scan...

ticroplate Scan...
DiscovelScan...

Halt Scan*ing...

\
Choose Collect in the main menu, then Experi-
ment... from Collect’'s drop-down menu.

An Experiment Acquisition dialog box appears.

Emizsion Acquisition

| | oaTamexiditn e Daafie.. | | Run
Sean Startfnm)  [385.000 Sean Endinm]  [450.000 Auto

Save [T Save

Incrememnt{nnm) |1_|:||:||:| lﬂf_ﬁgramn =] |1.EIEIEI Exp |
Excitation [fim] |35EI. 0oo Cancel

Mumber of Scans |1 Exp Type...

Signals...l Slits... | H [on]

—Sample and Real Time Procezsing Info

IEmissiDn Acquistion

Setup File... || Dark Offsst [

Cormectian... | Blank... Shutter... |

Pointz;:

Start Time
|V % |mmediate " Delay /

4 If available, click Exp Type....

The Select Experiment Type dialog box appears.
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5

6

Choose Select Experiment Type 4|
accessories. | [oasat

?n siticnn
Choose type” | | oee caueon
of
perment s
Click OK. ﬂl

This closes the Select
Experiment Type dialog box.

Enter experiment parameters and file names in
the Experiment Acquisition dialog box.

Click Run.
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About performing experiments
File types

For easy information retrieval,

e Experiment parameters

e Data

e System units and hardware settings

are saved in several files—experiment, data, and setup. Each of these files can be re-
trieved to review or modify experiments.

Ways to perform an experiment

Recall and execute an existing experiment
Any existing experiment or data file can be recalled and rerun at any time. Each type of
experiment has a default set of parameters, so this default may be used also.

Recall, modify, and execute an existing experiment
Recall a stored experiment or data file, modify its parameters, rename the file, and run
the modified version.

Define a new

experiment
Select a scan type, and enter
appropriate parameters.

Experiment types

DataMax allows several standard types of scans to be run. Depending on the layout of
the spectrofluorometer system with accessories, the Select Experiment Type dialog box
presents a list of scans available:

~—=i Note: Setup files must be selected. They
cannot be created in this application.

Standard scans (for all systems) Phosphorimeter scans (for Fluorolog

Emission scan

Excitation scan

Synchronous scan

Time-base scan

Multigroup scan (not available with
polarizers)

Lifetime scans (for Tau lifetime sys-
tems)

systems)

Phosphorimeter emission scan
Phosphorimeter excitation scan
Phosphorimeter synchronous scan
Phosphorimeter delay by decay
Phosphorimeter delay by window
(Multigroup is not available here)

Lifetime scans not available in this

window (see Chapter 9 instead)

Lifetime-resolved acquisition

Lifetime acquisition

Time-resolved

Anisotropy-decay (only with polariz-
ers)
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Emission scan and phosphorimeter scan

Excite the sample with one —

wavelength of light, while B 79|

the emission == Note: Default parameters for this scan
monochromator scans a are for a water Raman scan.

defined spectral range. (For

systems with more than one emission monochromator, the emission monochromator
also must be specified.) The resulting emission scan reveals wavelengths at which
emission occurs. The data are plotted as intensity versus emission wavelength.

Excitation scan and phosphorimeter excitation
Excite the sample scanning
the excitation
monochromator across a
defined spectral region, while
the emission monochromator
stays at a fixed wavelength.
From the resulting excitation spectrum, the wavelength that produces the maximum ex-
citation of the sample may be found. The data are plotted as intensity versus excitation
wavelength.

—

EgNote: Default parameters for this scan
are for a xenon lamp scan.

Synchronous scan and phosphorimeter synchronous
Scan a both excitation and
emission monochromators

with a constant offset (either @Note: Default values for this scan are

wavelength or energy) practical values, a good starting point for

between them. The resulting most fluorescent samples.
spectrum shows the

overlapping region of the excitation and emission spectrum. This technique can im-
prove a spectrum’s resolution; it is especially useful for separation of components of a
mixture.

Time-based scan

Monitor the emission intensity at a

fixed excitation and emission wave- @

lengths for an adjustable length of Note: Default parameters are
time. The data are plotted as intensity for a time-based water Raman
versus time. This technique is useful scan.

for kinetics studies.

Phosphorimeter decay by delay

The sample is exposed to

flashes from a xenon lamp for @

a predetermined length of Note: Default values for this scan are
time. Information is then practical values, a good starting point for
collect, starting at a specified many samples.

time. Use this scan type to
obtain information about a sample’s phosphorescent properties. A phosphorimeter op-
tional accessory is necessary for running this scan.
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Phosphorimeter decay by window

The sample is exposed to —

flashes from a xenon lamp 2]

repeatedly, while monitoring —=J Note: Default values for this scan are
emission intensity. Use this practical values, a good starting point for
scan type to obtain information many samples.

about a sample’s phospho-
rescence lifetime. A phosphorimeter optional accessory is necessary for running this
scan.

Multigroup scan

Sequentially excite a sample i

with different wavelengths of w

radiation, then plot the == Note: Default values for this scan are
emission data on one view. practical values, a good starting point for
The data are plotted as many samples.

intensity versus time (a user-

definable parameter). This scan is useful for energy-transfer studies, and dual-

wavelength experiments with fluorescent probes to examine ion-transport (e.g., Ca*,

Mg®", K', and H") in cells. Fast data-acquisition of up to eight wavelength-pairs (i.c.,

one excitation plus one emission) allows use of more than one probe. For example,

Fura-2 and BCECF can be used to measure Ca’" and determine pH during the same ex-

periment. Additional accessories may be necessary for a multigroup scan:

e Injection port: To make additions to the sample using a pipette or other injection
device without removing the sample-chamber lid.

e Thermostatted single-cell holder with magnetic stirrer: Maintains proper
temperature for cell suspensions in a cuvette. The magnetic stirrer prevents cells
from settling to the bottom, and mixes the sample during additions. The stirrer’s
speed is user-adjustable.

e Trigger accessory: To start data-acquisition of a time-based scan without using the
host computer’s keyboard.

Lifetime resolved acquisition

This scan requires a Tau-3 Lifetime system
with polarizers. Lifetime-resolved acquisitions @
can separate overlapping spectra based on the Note: See Chapter 9 for
differences in fluorescence lifetimes. Up to four more information about
components can be resolved completely. More this scan type.

complex systems run with this scan type may

give improved resolution of one or more spectra, but complete resolution requires extra
manipulation of parameters such as excitation wavelength.

Other lifetime scan types

The following lifetime scan types are available only with Tau-3 Lifetime systems, and

only through the Lifetime button in Instrument Control Center:

e Lifetime acquisition: Records phase-shift and modulation at specified frequencies
for an unknown relative to a reference material, determines lifetimes from single-
and multi-component systems.
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e Time-resolved acquisition: Examines the change in spectral characteristics of a
sample during the lifetime of the excited state.

e Anisotropy-decay acquisition: As a fluorophore rotates, a change occurs in its po-
larization. Studies the rotational properties of fluorescent molecules and probes.
Useful for energy-transfer, re-absorption, re-emission, and light-scattering.

P

-

\4

t

)

== Note: See Chapter 9 for more information about these scan types.
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Overview of Run Experiment
Introduction

Run Experiment contains controls and choices for processing of data after running an
experiment. This manual covers only data collection; therefore, see the GRAMS/32"
User’s Guide for information about post-processing in DataMax.

Performing an experiment consists of

e Selecting a scan type: depends on the system and its active layout

e Defining a scan type: the same for all experiment types—enter the experiment pa-
rameters in the Experiment Acquisition dialog box, or recall them via an existing
experiment.

¢ Running the scan

The software checks the hardware configuration and makes any adjustments. For ex-
ample, if the software detects multiple monochromators, the Experiment Acquisition
dialog box contains data-entry fields for all detected monochromators. If a recalled ex-
periment was conducted using accessories no longer extant, an error occurs. Thus, only
information pertaining to the choices selected at the Select Experiment Type dialog box
are presented on the associated Experiment Acquisition dialog box. For example, al/
scan types require an acquisition mode and an integration time. In contrast, an excita-
tion acquisition requires starting and ending positions for the excitation monochroma-
tor. A time-based acquisition needs the length of time data are collected and at which
wavelengths the monochromators are fixed.

Screen view

After an experiment is defined and run, the spectrum is displayed on the central area of
the screen, called the spectral screen.

The spectral
screen has a
standard de-
fault view,
plus other
views as well.
DataMax al-
ways displays
separate traces
for each ac-
quisition mode
(signal) on the

same Screen & = = s & = = &
VIEW. The (A} Wavelength (im) Paged -Zoom CURSOR

li File # 1= LAutRO0 117280 2:47 Ph Res=None
screen Sp 1ts Henan Lamp Profile on Flusromax-3 S 0014

horizontally to

||§H L&MPS3 | Xenon Lamp Profile on Fluoromex-3 SN 0014 [ 11/289 | Y-Zoom | CURSOR | 3t [ 1.a4pPm |
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display each acquisition mode. The more acquisition modes specified, the narrower the
traces become.

Each acquisition mode is identified by the overall file name, plus a letter of the alphabet
is automatically appended to the file name, to distinguish one detector’s signal from
another. For example, to view a signal from the S channel, the R channel, and the ratio
S/R, the file names might be signalA.spc, signalB. spc, and signalC. spc,
respectively. Each of these files can be accessed and manipulated individually.

Py

@Note: See the GRAMS/32® User's Guide for more information about
available views and screen notes.

File types and acquisition modes
There are three types of files:

Experiment
An experiment file stores instrument settings and acquisition parameters about a spe-
cific experiment, but no actual data.

When an Experiment Acquisition
dialog box is opened, the default
experiment or last experiment file used
in the current session appears. When
saving a file, you are asked if it is okay
to overwrite the existing file, even if it
is a default file.

Warning: Jobin Yvon® does not
recommend overwriting or re-
placing the original default file.

The user names the experiment file. By default, the file is given an . EXP extension.
Any three-character extension is valid, but DataMax assumes that . EXP extensions
represent experiment files. Any other extensions are not automatically listed in the De-
fine Exp File dialog box as experiment files.

To save an experiment, an experiment file must be specified. If a data file is recalled
from disk using the Experiment... button, the experimental parameters and associated
setup information are called up also.

Data

A data file stores data taken during an experiment, plus instrument settings and acquisi-
tion parameters. A data file is automatically saved with an . SPC (spectrum) extension.
Any three-character extension is valid, but DataMax assumes that . SPC extensions
represent data files.

Setup

The setup file retains information about the system, e.g., hardware settings and pre-
ferred units for each experiment. Multiple setup files may be saved and recalled as
needed. If a setup file is not selected or recalled for a particular experiment, the system
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uses the current parameters. A setup file is automatically saved with an . SET exten-
sion. Any three-character extension is valid, but DataMax assumes that . SET exten-
sions represent setup files.

The table summarizes what kind of information is stored in each file type:

Kind of information stored

File type Setup Experiment Data
Data v v v
Experiment v v

Setup v

Under many conditions, specifying an experiment or setup file is unnecessary. Failure

to specify a setup file causes the system to use the current setup file (the last one or de-
fault); if no experiment file is given, no experiment information is loaded, and the cur-
rent experiment is not saved to an . EXP file.

DataMax makes a distinction between each acquisition mode’s data collected during an
experiment. When experiments with multiple acquisition modes are defined, DataMax
saves and displays each acquisition mode separately. Each acquisition mode is identi-
fied by the overall file name, plus a letter of the alphabet is automatically appended to
the file name, to distinguish one detector’s signal from another. For example, to view a
signal from the S channel, the R channel, and the ratio S/R, the file names might be
signalA.spc, signalB.spc,and signalC. spc, respectively. Maximum
length of the file name is eight characters (as with all DOS files). Therefore, with mul-
tiple acquisition modes specified simultaneously, an eight-character file name is trun-
cated to seven characters, and a letter of the alphabet is appended to the file name. For
example, suppose the overall data are called glycogen, and three acquisition modes
are chosen. The individual data files are then glycogeA. spc, glycogeB. spc, and
glycogeC. spc.
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Recalling and executing an existing
steady-state experiment

In Instrument Control Center,

1

C“Ck the Run K4 Instrument Control Center - LAYDUTOS.LAY [Mi[=] E3

Swztem  Application:  Help

oton L] EE T

Fun Expetiment

The title screen appears.

Click OK.
Or
Wait for the title screen to disappear.

The default view of Run Experiment appears.
@ D ataM ax 2] =]

File Edit “iew Collect Peaks Search Arthmetic Option: Help

R BE = M = L

Mone

700

360
Mone Cwverlay ¥-Zoom CURSOR
File #1 = Mone Res=MNaone

Scale All |

||§|| Mone ||| W-Zoom | CURSOR | 10501 | 2:02PH | |

3 Click the Experiment button on the toolbar.

Or
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@Dalahlax
File Edit Wiew | Collect Peaks Search  Arthmetic  Options  Help

Conducting Experiments

= [=] ]

Experigent...

E Ctrl+C

Matriz $can...
Temperature Scan...
ticroplate Scan...
DiscovelScan...

Halt Scan*ing...

\
Choose Collect in

6] 1 Rl e [N 2] 8 [ M

the main menu, then Experi-

ment... from Collect’'s drop-down menu.

An Experiment Acquisition dialog box appears.

Emission Acquisition

IE:‘\D.&T.&MM'\dFItD.exp DataFile... || Bun
\
Scak Startfnm] |355_[||j[| Scan Exd{nm] |45[|_|:|[|D Ak
Irte ratis i | Save
Increkyertirm) —[1.000 THEdEN (s [ 000 Exp
\
Ezcitation [nrm] |35|J.unu \ Cancel
\
\
Mumber of §cans I‘I \\\ Exp Type...
Signals. \ Slits... | HY [an]
\
\
\
\
\
\
\
—Sample and Real Time Processing Info v
IE miszion Acquiztion \ \
\\\
Setup File... || Dark Offsst [T \Points 86
\
\
Carrection... | Blank... | Shutter... | %
\
Start Time \ \‘-\
’7 * |mmediate \(‘ Delay \ ‘
\ ‘\
\ \

Click the Experiment... (or Datai:i/e...) button.

The Deﬁne Ex- Define Experiment File | 7] x|
periment File (Or File narne: Folders:
Define Data File) ; cdatamar
dialog box opens: it exp NN EE - _ Ceneel |
diltl.exp {25 datamax
di0.exp Help
5 Select an diit11.exp 0 data [ &
it 2exp % s [ BEeadonly
1 diltlZ.exp hardlock a]
experli ment dif14.exp (1 isa_brp -
d dfl1 5. exp il = Metwark... |
(o r ata ) Lizt files of type: Dirives:
fi Ie IExperiment Files[*.EXP) j I =ho j
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Conducting Experiments

If an . EXP file is chosen and no setup file is specified, the setup information
from the recalled experiment is used. (If an . SPC file is chosen, the data, ex-
perimental parameters, and instrumental setup from the . SPC file all appear.
Running and saving this experiment causes the original data to be replaced by
the new data. To prevent overwriting data, change the name in the DataFile text

area.)

Click OK.

The Define Experiment File

(or Define Data File) dialog
box closes. Note how all
information relative to the
experiment and instrument

—I Note: /f the experiment contains
a layout using accessories no
longer available, an error occurs.

(and possibly data) are displayed in the appropriate fields. The type of experi-
ment, e.g., excitation acquisition, is shown in the title bar.

Emizsion Acquisibion

IE:\DATAM.&X\detD.EHp DataFile... | I Bun
= A
Scan Start[nm) |3E;5,|j|:||j Scan Endlnm] AR0.000 Auta
| ntegration — e | Save
Inerement{nnm) |1.DDD Tims (] |1.DDD Exp ;} P
E wiitation [rim) |35[|_|j|j|n Cancel
MHurnber of Scanz |1 Esp Type...
Signals... Slit... | HY [on]
— Sample and Real Time Processing Infa
IEmissinn.&cquistion
senpFis. || Dak Ofisst I | Foits 86
Correchan. .. | Blank. .. Shutter. ..
Start Time
IV * |mmediate " Delay |

Enter a name for the data file, if none

is given.

Decide whether or not to use Auto Save Exp.

To save the experiment and data automatically during the run, check the Auto
Save Exp checkbox. Data are saved automatically to the specified data file

name.

If the Auto Save Exp checkbox is not checked, the experiment is not automati-
cally saved. The data file saved, however, does contain the same information as
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10

the experiment file, so the experiment’s parameters can be recalled from within
the data file.

To modify the present \;L?:’
experiment, change any
parameter.

Click Run

The experiment begins. The window reverts to the default Run Experiment
window, with the spectrum plotted while it is collected.

Click the Experiment button or Experiment... in
the Collect drop-down menu, to rerun the ex-
periment or review the parameters.

Before rerunning the experiment, the software requests permission to overwrite
old information.

Note: To prevent overwriting the ex-
periment or data file, change the ex-
periment or the data file name(s).

a Click Yes to proceed.

b Click No to cancel the run before it begins.
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Running a new steady-state experiment

In Instrument Control Center,

1 C“Ck the Run K K¢ Instrument Control Center - LAYOUTOS.LAY [[=] E3

Swztem  Application:  Help

wuton, - —— ALY <A BT

Fun Experiment

The title screen appears.

2  Click OK.
Or
Wait for the title screen to disappear.

The default view of Run Experiment appears.
@ D ataM ax 2] =]

File Edit “iew Collect Peaks Search Arthmetic Option: Help
S ==
NEW =] 8 = u

Mone

700

360
Mone Cwverlay ¥-Zoom CURSOR
File #1 = Mone Res=MNaone

Scale All |

||§|| Mone ||| W-Zoom | CURSOR | 10501 | 2:02PH | |

3 Click the Experiment button on the toolbar.
Or
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i DataMax
File Edit “iew | Collect Peaks Search  Arithmetic  Options  Help

I BE BT PR e =L ] 8 M)

=15 %]

Experiment. .

Iatriz Scag®s
Temperature
Microplate Scan\.
Discaover Scan...
Batch Scan...
Polar Scan...

A\

Choose Collect in the main menu, then Experi-
ment... from Collecf's drop-down menu.

An Experiment Acquisition dialog box appears.

Halt Szanning...

Emigsion Acquisition E3
IE:&DAT.&MM\detD.exp LiataFile... | I Bun
Scan Startfnm] |355_DUD Scan End{nm) |45D_UDU At
Inteqration Save [~ g
[nzrement{nm] |1 nno Time [5] |1 oo Exp
Excitation [nm) |35|3,E||JE| Cancel
Mumber of Scans |1 Exp Tvpe...
Signalz... Slitz... | H [on]
—Sample and Feal Time Procezzing Infa
IEmission Acquiztion
Setup File... | I Dark Offset [ HE.
Carrection... | Blank... Shutter.... |
Start Tirme
’7 % Immediate € Delay

The Select Experiment
Type window opens.

type of experi-
ment.

Choose the— .

Click the Exp Type... button.
Seleot Experiment Type |

E migzion Acguisition
Excitation Acquisition
Synchronous Acquizition
Time Baze dcquizsition
Multigroup Acquizition

Click OK.

The Select Experiment

Cancel |
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Type dialog box disappears. The Experiment Acquisition dialog box changes
into the appropriate acquisition dialog box.

/  Replace the current default values with correct
parameters.

See Chapter 5 for explanation of all data-entry fields.
8 Decide whether or not to use Auto Save Exp.

To save the experiment and data automatically during the run, check the Auto
Save Exp checkbox. Data are saved automatically to the specified data file
name.

a Replace the Experiment... file name with a new name.
Or
Click the Experiment... button.
The Define Experiment File window opens.

2.3pe 23 datamax

e Enter an §- Define Experiment File 7| x|
character File: name: Folders:
DOS-SWI@ c:hdataman

. C |
experiment | [0z - = -
Enp
file name. i1 %d;::a” Hep |
. 1.exp .
e C(lick OK. dfiH 2.exp [0 drivers
. it 3.exp (21 hardiock, I~ Bead only
e The dialog it 4. exp (] s bmp -
dfil 5. exp Metwork... |
box closes.
List files of type: Dirives:
IExperimenl Filez[* EXP) j I = j
b Replace the DataFile... file name with a new name.

Or

Click the DataFile... button.

The Define Data File window opens.

e Enteran 8- [ 7] x]
character File name: Falders:
DOS-Style |M c:hdatamaxhdata i

Cancel |
data file 1spo - T -

name. 3zpc Help
. T 9 data
L Click OK. arther. spe
. anthes. spo " Bead anly
e The dlalOg anthecor.spo =
contour. gpe Metwark. .. |
box closes.
List files of wpe: Drives:
| Spectia Files{* SPC) =l | = e =]

If the Auto Save Exp

checkbox is not checked, .

the experiment is not Notg: To prevent ovgrwrltmg the ex-
periment or data file, change the

automatically saved. The - )
data file saved, however, experiment or the data file name(s).
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10

11

12

does contain the same information as the experiment file, so the experiment’s
parameters can be recalled from within the data file.

To modify the present experiment, change any parameter.

If a setup file is desired, click the Setup File...
button.

The Select Setup File dialog box opens.

a Select Setup File
Se‘le(?t an File name: Folders:
eXlStlng chdatamaxidata =
setup file — Carcel |
from the

. Help |
appropriate
folder. ™ Bead only

b . Metwork... |

Click OK. Lt oot o
izt files of bupe: ives:

Tl}e Select Setup [Setup Files(" SET] BN EE =

File dialog box

closes.

Enter information in the remaining fields of the
Experiment Acquisition box.
See Chapter 5: Setting Parameters for details about these data-entry fields.

Choose one of the following options:

Click Run to start the Click Save to store Click Cancel to return to the

experiment. the experiment. main window, without running
or saving the experiment.

The main screen returns. If Run was chosen, the spectrum is plotted in the cen-

tral area as the data are taken.

@Note: Using one of the file types (experiment, setup, and data) is
not dependent on using others. For example, to use an existing
experiment, but not to overwrite existing data, rename the data
file.

Exit the Run Experiment application when fin-
ished.

a  Click File.
The drop-down menu appears.

b Choose Exit.
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5: Setting Parameters

Acquisition screen

To establish experimental parameters, the appropriate scan type already must be se-
lected along with appropriate accessories (e.g., polarizers).

Setting Parameters

In Run Experiment,

1 Click the Experiment button on the toolbar.

i DataMax

Or File Edit %iew Collect Peaks Search Arnthmetic Options  Help

OB NEr

Mone

700

T
300

Mane Overlay ¥-Zoom CURSOR
File #1 = MNone Res=MNone
Scale All |
||§|| more | | | ¥-Zoom | CURSOR | 10/5/01 | 2:02PM |

Choose Collect in the main menu, then Experi-
ment... from Collect's drop-down menu.

@ DataMax

File  Edit “iew | Collect Peal Search  Avithmetic Options  Help

EEL e > Bl [E]8 =)

Temperature Scan...
Microplate Scan...
Dizcover Scan...
Batch Scan...

Polar Scan...

Halt Scanning...

An Experiment Acquisition dialog box appears.
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Different scan Emission Acquisition
types require 1 [FroaTaa g e ke [ Aun
different
Scan Start{nm) |355_|j[|0 Scan End(nm) |45|j_0|j[| Auto
parameters, SO lifizmral Save [ Save
.. Imerement{rm) I‘I_DDD - [z] |1.DDD Exp
the acquisition Time
Excitation (him] 50,000
screens appear | Laneel
different. For
l 11 MNumber of Scans I‘I Exp Type...
examp e’ a Signals... | Slits... | H' [on) —
scan types
require an
achISItlon — Sample and Real Time Processing Infa
mOde, but an IEmission Acquistion
emission acqui- :
” Sl | | Dark Offsst [~ Paints: 86
sition does not
use Starting and Carrection... | Blank. .. Shutter...
1 Start Time
endlng ’7 & Immediate  Delay
wavelengths for

the excitation
monochromator: this monochromator is fixed.

There are three general kinds of information in the Experiment Acquisition dialog box:
¢ Information about files

e Information about actual data collection

e Information about experiment times and correction

Information about files on the acquisition screen

Information about

Emission Acquisition

files is found in CDATAMEAIN, xp DataFil.. | | Bun
these areas: ‘ . - )

Secan Startlnm] 365,000 Scan Endlnm] —]450.000 Auto

| t{rm] Integration (5] Elvzave r Save
To specify file n.C'E-men rm)  [1.000 he 5] [1.ooo 4D | I
information, Excitation (hrm) |35u_nug Cancel
1 Load Murnber of Scans I‘I Exp Tvpe...

Signals... | Slits... | H' [on) | —

exist-

g Sample and Real Time Processing Info

fi I eS . Ermission Acquistion
Load the _ setwfie || ] DakOffset [~ Points: 86

existing Lorrechon... | blank. .. | Shutter.... |
experi- Start Tirme
p ’7 & Immediate " Delay
ment,
data, or
setup files for the experiment.
Or

Perform a new experiment.
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a
b
C

Select a setup file (optional).

Assign file names to the experiment or data files.

Complete data-field entry for the remaining parameters.

For more information about loading files, see Chapter 4.

Information about data collection

Information
about data
collection is
found in this
area:

Selections found
in this area
depend on the
type of
experiment and
the accessories
specified. For
example, in

Signals...,
certain
acquisition

Emizgion Acquisition

Setting Parameters

i IE: SDATAMENID exp DataFile... | I Bun
Scan Start{nm) |355.U[|U Scan End(nm) |45U.UU[| Auto
Integration P | e
Inerement(nm) |1 000 Tine (5] |1 .000 Exp
Exeitation [rm] 350,000 Caricel
Mumber of Scans I‘I Exp Tvpe...
Signals... | Slits... | HY [on) J
— Sample and Real Time Processing Info
IEmission Acquistion
setupFie. | | Dok Ofiset = Poits 86
Caomection... | Blank. .. Shutter... |
Start Time
’7 & |mmediate " Delay |

modes are found with polarizers.

Information about sample times and correction

Emiggion Acquisition

This information
is grouped in
Sample and Real
Time Processing
Info. This area
specifies delay
time, spectral
corrections,
dark-count
offsets, etc.

IE: WDATAMER NI exp DataFile... | I Bun
Scan Start{nm) |355_nuu Scan End(hm) |45n_unu Auta
Integration e | s
Increment(nm) |1 oon Tima [5] |1 000 Exp
Excitation [nm) |35[|.U[|U Cancel
Murnber of Scans I‘I Exp Tope...
Signals... | Slits... | HY [on)
— Sample and Real Time Processing Info
IEmission Acquistion
Setup File... | I Dark Offzat Paints: 2E.
Caorrection... | Blank... Shutter... |
Start Time
’_ & Immediate  Delay
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Hidden fields

The Experiment Acquisition window contains hidden fields. That is, occasionally a se-
lection of one of the standard choices causes another field to appear. For example, note
the radio buttons for Start Time:

Setting Parameters

Emis :ion Acquigition

IC: WDATAMARNMD exp DataFile. .. | I Bun
Scan Start{nm) |355_nuu Scan End(hm) |45n_unu Auta
Integration Pe | s
Inerement{nm) |1 000 Tima =] |1 000 Exp e
weoitation [nm] |35[|.U[|U Cancel
Murnber of Scans I‘I Exp Tope...

Signals...l Slits... | HY [on) |

Sanfple and Real Time Proceszsing Info

IEmi 1o Acquistion

] Etup File... | I Dark Offzat Paints: 2E.

Elgrrection... | Blank... Shutter... |
3

Start Time
o Immediate)(" Delay |

—

When Delay is chosen, an addition ﬁ% for delay time appeags’isx
‘ |'—"'S”t'$rt Time — ~ ‘

" Immediate | Hr | Fir

With this hidden field, the user can specify how long to wait before starting an experi-
ment.
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List of adjustable parameters

Following is an alphabetical list of data-entry fields that are user-adjustable. For infor-
mation on actually running a steady-state experiment, see Chapter 4.

Auto Save Exp

Auto The Auto Save Exp checkbox is found on every Experiment Acquisition
SET’E [ screen. Checking the box causes the host computer to save the experiment
: file automatically. Each time an experiment is run, the user is prompted to
enter an experiment file name along with a data file name.

If the Auto Save Exp checkbox is not enabled, the user manually must save the experi-
ment file to the hard disk.
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Blank

Blank... | Raw data incorporate the optical properties of the sample, plus the sam-
ple holder, light source, gratings, detector, solvent, and so forth. To

reduce or eliminate these extraneous effects, a dark-offset scan (without the light
source) and a blank scan are run along with the sample. A blank file is run of the sol-
vent without the sample. Then, to remove the instrument- and solvent-dependent effects
of the scan, the blank’s data and dark counts are subtracted from the sample’s data.
A blank scan is

Blank scan = (Solution scan) — (Dark Offset)
and a blank-subtracted scan is

Blank-subtracted scan = (Sample scan) — (Blank scan)

When a blank file is indicated in DataMax, the software automatically scans the dark
counts, and subtracts this spectrum from the blank scan.

Create a blank file
1 Turn on spectrofluorometer system.

2 Place a blank solution (contains no sample) in a
cuvette identical to the cuvette used for the
sample.

3 Place the blank cuvette in the sample holder in
the sample compartment.

4 Close the sample-compartment lid.

O Open the appropriate Experiment Acquisition
dialog box, with all appropriate accessories.

6  Fillin all parameters identically to those used for
the sample.

/ Name the experiment and data files.

8  Save the experiment and data files.
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Open a previously saved blank file

Open the appropriate Experiment Acquisition

1

2

Or

dialog box.

Setting Parameters

Enter parameters identical to those used for the

sample.

Recall the experiment used to create the blank

file.
a

Click the Blank... button.

b
box:

Each detector can have an associated
blank file. The number of detectors
shown in the list depends on the system
configuration. Here, a T-format system
with S channel, R channel, and T channel
are shown.

The Blank (x)... button indicates which =/

detector’s file is selected.

Blank.. |

This opens the Blank Files dialog [Blank Files

Blark Subtraction

Blank [5]...

OTE: To access blank filez, be zure to
Lze the 't subscript for the desired zighal
[eq. Sc]in the Signalz Dialog.

Select specific detector’ oK
blank flle Cancel
For the signal detector’s blank file;
d Click on the S: text box.
The name of the button changes to Blank (S)....
b Click the Blank (S)... button.
The Select Blank File dialog box appears.
Select Blank File
File name: Folders: _EIK
|1 3pC c:\datamarhdata
..................................................................... =y — Cancel |
5] datamax
23 data $|
e oo
anthxcor.zpc
cu%tuur.spﬂ Metwark. .. |
Lizt files of tppe: Dirives:
Spectra Files(* SPC) N EE =]
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C Choose the appropriate blank file.

d Click OK.

The Select Blank File dialog box closes. [N
The chosen blank file appears in the S: Blank Subtraction

text field: S \DATAMAXADATAN SF

For the reference detector’s blankﬁkcz/a
T:

a Click on the R: text box.

The name of the button changes to Blank

R)....

b Click the Blank (R)... button.
The Select Blank File dialog box ap-

pears. oK

C Choose the appropriate blank Cancel |
file.

d Click OK.

The Select Blank File dialog box closes. The chosen blank file appears in the R:

text field.

For the optional third detector’s blgnk file (if the system has a T-format):

a Click on the T: text box.
The name of the button changes to Blank (7)....

b Click the Blank (T)... button.
The Select Blank File dialog box appears.

C Choose the appropriate blank

file. Blank Files ]|

d Blank Subtraction

Click OK. . . 5 CADATAMAXADATAN S
The Select Blank File dialog box closes.

The chosen blank file appears in the 7
text field.

4 Click OK in the Blank

Files dialog box. o L]
MOTE: To access blank filez, be sure ta
The dialog box closes. Lze the 't subscript for the desired zignal

{egéc] in the Signalz Dialog.

When the experiment is started, each \ =
chosen blank file is opened and

subtracted from the spectrum of the Lenzs) |
appropriate detector, along with the dark

A:
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counts. The traces that appear on the main screen are the blank-subtracted spec-
tra.

To abort the operation without indicating a blank file, click Cancel.

o
L 4 _

== Note: /n an experiment using a blank, do not enable Dark Offset.
Checking Dark Offset will cause the software to subtract dark
counts twice from the same spectrum.
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Cancel

Cancel Most dialog boxes contain a Cancel button. Clicking on Cancel nullifies
any information entered. In an Acquisition screen, clicking on cancel
removes the entered information and returns to the default view.

To abort an experiment without saving or executing it,

1  Click Cancel.

The screen returns to the view that was active before the acquisition dialog box was ac-
cessed.
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Comment

Setting Parameters

Emizzion Acguistion

|'Sample and Feal Time Proceszing Info

The Comment field (labeled Sample and Real Time Processing Info) allows the user to
enter any desired information. When the spectrum is shown, the information is dis-
played on the screen. There is no limit to the length of the comment, but only the first
80 characters can be displayed on the spectral screen.

To place text below the spectral file name on the bottom of the screen,

1 Position the mouse cursor within the Comment
field.

2 Begin to type. S

To edit text, use the standard
editing keys.

be entered in this field.

To view a comment in a saved file,

1 Open the Run Experiment application.

2 _Click File in the main menu.

== Note: Special characters cannot

ﬂ Da}aM 2%

File "Edit “iew Colect Peaks Search Arithmetic Options Help

Save
Save Az . Chrl+5
Cloze Chrl+M

Cloge All Open Slote

File Information. ..
Eraze Digk File...
Impart £ Export...

Add ta Archive Notebaze. .
Catalog Hotebaze..
Motebaze Wizard...

Mew Maotebaze Table...
Permizsion Locking...

Frint... Ctil+P

Frinter Setup...

Exit

1 timebnz. zpo
2 timeZnz.spo
3 timel ns.spc
4 AthateveMimel]ne, zpo

3 In the drop-down menu, click Open....
The Select Data File to Open dialog box appears:
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Setting Parameters

4 Choose the desired file.

Select Data File to Open

File Hgme: Directories:
1_spc] c:‘datamax\data
Noc  RINER __Gancol_|
2 spc — £5) datamax Info
3.spc 3 data -
4 spc b -
anthem_spc File List
anthex_spc
anthxcor_spc
contour_spc
dark.spc
;::erﬂgiid.spc Drives:
mb1_zpc
flmb1n.zpc j I Se j
Lizt Files of Typpe:
| Spectrum (=.SPC) ]
Argquments
5  Click the Info button.
. . e W. W .
The File Information window appears
File names, File Information
last saved gas.spc 3710786 GAS1(1) -
lamp_spc 9/25/98 Xenon Lamp Profile
datea and mc.spc 9/25/98 Emizsion Acquistion
mcomect_spc
first 80 mmfll.spc 9/25/98  FL. micromax. 100nM, x=490nm, 5/5 nm sbp
mmteal.spc 9/25/98 Emizsion Acquistion of Fluorescein in Micromax
CharaCterS mmtebl.spc 9/25/98 Emiszion Acquistion of Fluorescein in Micromax
of the phosem.spc 9/25/98
phosex. spc 9/25/98
comment phosexl.spc 9/25/98
polyr. spc POLYR[1]
appecar. polys. spc POLYS[1]

trans_spc

CheCk — """-‘C
the

c 9/25/98
xXcomect: 9/25/98
xenondat.spc 1045701

Transmission version of POLYS

Water Haman Scan for Emiszion Sensitivit
‘Wwater Haman Scan for Emiszion Sensitivity
E xcitation Acquisition

E xcitation Acquisition

E xcitation Acquisition

9725/98
9725798

L

Show

!

\ File Type: Spectrum [=.5PC)
v Show Preview
1].4 I

Cancel

Preview box to view a preview of the spectrum.
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Correction

Carrection... | The Correction... button selects correction factors for spectra. These
correction factors compensate for the wavelength-dependent
components of the system, such as:
e Light source
e Qratings
e Signal detector

When a correction-factor file is selected, the spectrum is blank-subtracted, and then
multiplied by the correction factors before display. Mathematically,

Corrected spectrum = (Sample scan — blank scan) x (Correction file)
where the blank scan is defined as

Blank scan = (Solution scan — Dark offset)
The wavelength range of the correction-factor file must be the same as the wavelength-
range of the current experiment. The increment of the correction-factor file and the ac-

quired data do not have to be the same; interpolation is performed as necessary.

Excitation and emission correction-factor files (xcorrect.spc and mcor-
rect. spc, respectively) are provided with DataMax. To learn more about correction-
factor files and how to generate them, see the spectrofluorometer operation manual.

@Note: In an experiment using a correction factor, do not enable
Dark Offset. Checking Dark Offset will cause the software to sub-
tract dark counts twice from the same spectrum.

To select a correction-factor file,

1 Enter the parameters for an experiment.
2 Click the Correction... button.

The Correction Files dialog box appears:
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Each detector can have an associated Corection Files - |

correction file. The number of detectors Correction File
shown in the list depends on the system
configuration. Here, a T-format system
with S channel, R channel, and T channel
are shown.

The Correction (x)... button indicates
which detector’s file is selected.

3 Select the specific
detector’s correction fil

ile:

Comection [S]... I

MOTE: To access corection files, be sure
to uze the o' subscript for the desired signal
[eq. Sc]in the Signals Dialog.

For the signal detector’s correctio

LCancel |

a Click on the S: text box.
The name of the button changes to
Correction (S)....

b Click the Correction (S)... button.
The Select Correction File dialog box appears.

C Choose the appropriate correction file.

Select Correction File

Filz name: Folders: aF.

:-:u:u:urreu:t.spu:' c:datamaxdata

polyr.zpc - £ o =
polys.spo datamax

water zpc
wif. zpc
MO SO0 [T Eead only
{ woormect spo p—
wenondat. zpo = Mebwark.. |

Lizt files of ype: Dirives:

| Spectra Files(* SPC) /ﬂ EE ~|

d Correction Files E

Click OK. Correction File
The Select Correction File dialog box closew 442\ DAT A CORRECT.!
The chosen correction file appears in the S: R:
text field:

For the reference detector’s correction file:

a Click on the R: text box. NOTE: To access corection files, be sure
to uze the 'c' subszcript for the desired signal

The name of the button changes to Correction e Sel i T Sk B,

R)....

0k

LCancel
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To abort the operation without i

1

b Click the Correction (R)... button.
The Select Correction File dialog box appears.

C Choose the appropriate correction file.

d Click OK.
The Select Correction File dialog box closes. The chosen correction file ap-
pears in the R: text field.

For the optional third detector’s correction file (if the system has a T-format):

a Click on the T’ text box.
The name of the button changes to Correction (7)....

b Click the Correction (T)... button.
The Select Correction File dialog box appears.

C Choose the appropriate correction file.

d Click OK. Correction Files |
The Select Correction File dialog box Corection File

closes. The chosen correction file appears 5 WAXADATANCORRECT !

in the 7’ text field. Fi:

Click OK in the :
Correction Files dialog
box.

The dialog box closes.

When the experiment is run, the \
correction file(s) selected are opened. oK |
Each detector’s signal scan is corrected

using the chosen correction files. The _yp Lancel |
trace on the main screen and saved to disk
is the corrected spectrum.

icating a correction file,

Click Cancel.
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Dark Offset

Dark Ofizet [ Dark Offset compensates for the inherent background signal of a
photomultiplier tube. When Dark Offset is enabled, DataMax instructs
the spectrofluorometer to close the shutter for 10 s. During this time, the background
noise is collected. The resulting value, the dark counts, is subtracted automatically from
the collected data.

=

—= Note: /n an experiment using a blank or correction factor, do not en-
able Dark Offset. Checking Dark Offset will cause the software to
subtract dark counts twice from the same spectrum.

If Dark Offset is not checked, the background is not subtracted automatically.

5-16




DataMax v. 2.20 (17 Oct 2001) Setting Parameters

Delay After Flash

Delay After Flash IW Delay After Flash (only available with phosphorimeter
[ms) : scans) sets the time, in ms, between the start of the lamp
flash and the beginning of data acquisition, when the Sample Window opens. This delay
can range from 0.01 ms—10 000 ms, in increments of 0.001 ms. The delay from one
flash is accurate to within + 0.001 ms.

To delay data acquisition,

1 Click on the data field.

2 Enter the length of time after the flash, before
the Sample Window opens.

557

== Note: Delay After Flash should be long enough to allow fluorescence
emission and lamp decay to occur.
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Delay Incr

Dielay Incims] |5_|;||;||;| Delay Incr (only available with phosphorimeter scans)
specifies the time, in ms, to add to the Delay After Flash

for each subsequent measurement.

To adjust the delay increment,

1 Click in the data field.

2 Enter the amount of time by which to delay the
increment.
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Emission

E migsion [rm] |EEEI.I:IIJEI Emission represents the wavelength, in nm, at which
the emission monochromator is set. Often the
wavelength for which the sample fluoresces with maximum intensity is used.

Setting Parameters

To set the emission monochromator’s position,

1 Click on the data field.

2 Enter the desired position of the emission
monochromator.
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Excitation

E wcitation [nr) |35|;|_|;||;||;| Excitation represents the wavelength, in nm, at which
the excitation monochromator is set.

To set the excitation monochromator’s position,

1 Click on the data field.

2 Enter the desired position of the emission
monochromator.
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Exp Type

Use Exp Type... to choose the type of experimental scan to run, along

Exp Type... . . . .
with accessories for that particular type of experiment.

To change the type of experiment,

1 Click Exp Type....

The Select Experiment Type dialog box appears.
2  Check any desired accessory.

Select Experiment Type

E rni:::s:iun A ui:situ i

E wizitation .-’-'-.n:qumlthn 4 Note: The scan
types depend on
the accessories,
sSo choose the
accessory first,
and then the

scan type.

Time/B aze Acguisition

ancel

b

The Select Experiment Type dialog box closes. The Experiment Acquisition
dialog box changes into the scan type chosen.

@Note: When a Tau lifetime system is initialized, the Lifetime Re-
solved Acquisition dialog box opens, without an Exp Type... button.
Other lifetime scan types are available from the “Tau” (lifetime) button
in the Instrument Control Center. To use steady-state scans with a
Tau system, load a non-lifetime layout.
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Frequency

Frequency  [30.00 Frequency is a parameter only available with Tau lifetime instru-
ments in lifetime mode. Frequency sets the frequency to be
monitored in a lifetime-resolved acquisition. The frequency must be from 0.1-330
MHz.

To change the frequency to be monitored,

1 Click on the data field.
Z  Enter the desired flash rate.
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HV (high voltage)

HY [an] | The HV button sets high voltage for the detector(s). The face of the button

shows the current condition of detector’s voltage (on or off).

To change voltage to a detector,

1

Click HV. HighVokage |
The High Voltage dialog box Detectar:

opens. The available detectors c. [675.000

depend on the instrument and r. [325.000

layout. Here a T-format is Cmom

shown, with S channel, R ! ’9

channel, and T (third) channel. Cancel |

Units are volts.

Click in the data
field next to the desireddetector.

Replace the cu
Click OK.

The High Voltage dialog box closes.

nt voltage with a new voltage.
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Increment

Increment(nm) W The distance between data points in a scan is the
Increment. The lower limit of the increment is

constrained by hardware, and the upper limit is the difference between the starting and

ending points in the scan. The smaller the increment, the higher the resolution is.

To change the increment,

1 Click on the data field.

Z  Enter the desired increment.
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Initial Delay

Initial Delay(ms) |1|:|_|:||:||:| Initial Delay sets the time, in ms, that the sample is
exposed to light before data-collection starts.

To change the initial delay,
1 Click on the data field.

2 Enter the desired delay.
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Integration Time

|Tn_tegrati':'n (<] IF The Integration Time sets the length of time that data
e are collected for each data point. The minimum
integration time is 1 ms; the maximum is as large as is necessary to collect data.

To change the integration time,

1 Click on the data field.

2  Enter the integration time.
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Max Delay

b aw Delay(mz] W Max Delay appears only on the Phosphorimeter Decay

by Delay acquisition screen. Max Delay sets the greatest
amount of time before another flash begins.

To change maximum delay time,

1 Click on the data field.

2  Enter the maximum delay time.
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Max Window
Max Window(ms)  [Eo0000 | Max Window appears only on the Phosphorimeter De-

cay by Window acquisition screen. The time unit is ms.
Roughly, Max Window sets the greatest number of flashes allowed to capture decay.

To change the maximum window,

1 Click on the data field.

72 Enter the maximum window, in ms.
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Measure
Measure  To run a lifetime-resolved acquisition, a reference (or standard) phase and
r modulation are required. The system can measure a reference phase and

modulation, or the phase and modulation can be entered manually.

For a reference whose phase and modulation are unknown,

1 C h eCk th € Measure Measure  Excitation 280,000 ‘
checkbox. >¥  Emission 7’]4?0.nnn

The data fields for the excitation and emission monoch%pear:
2 Click within each data-entry field.
3 Enter the desired position for each monochro-

mator.

When the scan is executed, DataMax moves the monochromators to the indi-
cated positions, and measures the phase and modulation for the standard. These
values will be used in the lifetime calculations.

For a reference whose phase and modulation are known,

1 Clear the Measure Measure  5Std Phase[deq) 0.00
checkbox. > Std Madulation " | 0.000

The data fields for the standard’s phase and modulationay/a/
2 Click within each data-entry field.
3 Enter the desired phase and modulation for the

standard.

When the scan is executed, these values will be used in the lifetime calculations.
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Multigroup

tuligroup...

Setting Parameters

To excite a sample sequentially with different wavelengths, and have the

data plotted in a single view, use Multigroup.... The data are plotted as
intensity versus time. Uses for multigroup scans include energy-transfer and dual-
wavelength studies with fluorescent probes for cellular ion-transport (Ca**, Mg*", K,
and H"). Multigroup... is only available in the Multigroup Acquisition dialog box.

To specify wavelengths and numbers in a multigroup scan,

Click Multigroup....

1

The MultiGroup
dialog box ap-
pears:

Default values are

provided
automatically. A
group consists of
an excitation
wavelength and
an emission
wavelength.
Complete groups

must be specified.

The maximum
number of groups
is 8.

To specify a group,

To remove an existing group,

MultiGroup
Group E xcitation Emizzion
Add »» | 1 380,000 500,000
2 340.000 500.000
<4 Hemove |
< Clear &l |

Units: [tarmn)

LCancel |

a Click on an empty group.

b Click Add».

A number identifying the group appears.

Click on the cell in the Excitation column.

Click on the cell in the Emission column.

C
d Enter the desired excitation wavelength.
e

Enter the desired emission wavelength.

g Repeat steps a through f to enter more groups.

a Place the cursor on an occupied field in the group.

b Click «Remove.
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All groups below the removed group move up one row.

To remove all groups in the MultiGroup window,

A Click «Clear All

To exit the dialog box without changing anything,
d Click Cancel.

2  Click OK.

The MultiGroup dialog box closes.
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Num Flashes

Num Flashes |1— Num Flashes sets the number of lamp flashes used per data point.

The signal is collected during the sample time, and integrated over
the number of lamp pulses, before the data are analyzed by DataMax. Num Flashes can
range from 1-999 flashes. This field is only available for phosphorimeter scans.

To specify the number of flashes per data point,

1 Click on the data field.

Z  Enter the number of flashes.

5-32




DataMax v. 2.20 (17 Oct 2001) Setting Parameters

Number of Scans

Numberof Scans [I || Number of Scans determines the number of times that the ap-

propriate monochromator scans the defined wavelength range.
In an emission scan, the emission monochromator scans during the experiment, while
in a synchronous scan, both emission and excitation monochromators scan during the
experiment. The default value for Number of Scans is 1.

To change the number of scans,

1 Click on the data field.

Z  Enter the number of scans.

If a number > 1 is entered, hidden fields appear:

3 ChOOSG the Murmber of Scans |5-.
. . )F Stacked " Summed & Aweraged
appropriate radio
button for multiple-scan mode options:

Stacked  Displays separate traces when 3D View is used.
Summed Displays the graphical sum of all traces.
Averaged Averages the traces and displays the result.

Only one option is available at one time. The option is used until another option
is chosen.
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Offset from Excitation

Offset from [nm)] |2|:|_|:||:||:| Offset from Excitation sets the number of scan units by
Cepelis Lo which the emission monochromator is separated

(offset) from the excitation monochromator. This field is available only in a synchro-
nous acquisition.

To adjust the monochromator offset,

1 Click on the data field.
7 Enter the offset.
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Points

Point=: 86 Points shows the number of data points that DataMax obtains during the
experiment. Points cannot be changed directly; it is calculated

automatically. Once the appropriate data fields in an experiment acquisition are com-

pleted, DataMax calculates and displays the number of data points to be obtained.
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Run
- Run confirms that all experiment settings are correct, and the experiment
= is to be started. Before Run can be activated, a data file name must be
entered. If Auto Save Exp is enabled, an experiment file name must be
entered.

To execute an experiment,

1 Click Run.

The experiment starts, and the spectrum is displayed as it is acquired.
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Sample Window

, I— Available only for phosphorimeter scans, the Sample
el windom{msl 120000 Window sets the duration of signal acquisition. The
sample window has a range of 0.01-10 000 ms. The window opens when Delay After
Flash ends. While open, the signal enters the control module, is counted, and inte-
grated. The sample window closes, the integrated signal is passed to the software, and
incoming signal is ignored.

To set the length of time for an open sample window,

1 Click on the data field.

2 Enter the time for an open window.
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Save

S ave | To store experiment-related information on the default drive, use Save.

When Save is executed, the information is saved to a user-named file. The
experiment and data can be recalled later.

To save experiment parameters,

1

2

Enter a valid experiment file name in the Ex-
periment... text box.

Click Save.

The view does not change. If a file with the same name already exists, a warn-
ing appears. Either abort the procedure or overwrite the existing file with new
parameters.
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Scan End

ScanEndinm]  [450.000 In general, Scan End sets the wavelength at which the
active monochromator stops scanning. For synchronous

scans, however, Scan End sets the end point for the excitation monochromator. The
emission monochromator’s end-point in a synchronous scan is the Scan End plus the
Offset from Excitation.

To set an end point for scanning,

1 Click on the data field.

2 Enter the end-point for scanning.
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Scan Start

Scan Start{nm) |355_|:||:||:| In general, Scan Start sets the wavelength at which the
active monochromator stops scanning. For synchronous
scans, however, Scan Start sets the start point for the excitation monochromator. The

emission monochromator’s start-point in a synchronous scan is the Scan Start plus the
Offset from Excitation.

To set a starting point for scanning,

1 Click on the data field.

2 Enter the starting point for scanning.
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Signals

il | To specify the appropriate kind of signal information to gather and store,
use the Signals... button.

Detector signals

Spex® spectrofluorometers have two kinds of detectors: a signal detector and a refer-
ence detector. The fluorescence from the sample is detected by the signal detector, de-
noted S. To monitor fluctuations in the light source and compensate for variations in
spectrometer response, a reference detector, denoted R, is used. For systems with more
than one emission monochromator, a third detector on the extra monochromator is de-
noted T. For systems with additional user-defined accessories, a detector denoted A
may be included.

Other signals

Use algebraic functions (addition, subtraction, multiplication, division, exponentiation,
and trigonometric) to create new kinds of signals. With optional polarizers, more signal
types (vertical, horizontal, magic-angle, etc.) are available. Corrected signals are de-
noted c after the signal symbol.

Storing and displaying signals

Depending on the acquisition mode, data files may be stored and displayed as separate
files. For instance, define an experiment and name the associated file quinine to re-
trieve its data later. Specify the signals as S and R, and DataMax stores these signal
traces as quininea and quinineb, where a indicates S signal, and b indicates R
signal. With more signal types, a letter (in alphabetical order) is appended to the data
file’s name.

The display shows all traces separately. Each is identified by its assigned data file name
plus the appended letter (in alphabetical order). The more signal types requested, the
narrow the spectrum appears on the screen.

To change signal types,
1 Click Signals....

The Signals dialog box appears.
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There are four important areas:
= Data Channel

= Function

= Selected Signal

=  Units

Data Channel

S, R, T, and A without a subscript represent raw signals. These have not been
corrected. Any letter combination followed by a “c” is a corrected signal. A cor-
rected signal needs a specified blank file and a correction file, and the Dark Off-

set should be disabled. Mathematically,

Corrected signal = (Sample scan — Blank) x (Correction-factor file)

Signals |

Selected . )
Signal \ Inits

where the blank has
been dark-
subtracted.

Scroll down the list
to view all available
signals.

Sc
R

& :
Note: The signal types >un'3ti'='n

listed depend on the sys- *
tem and accessories. .
/
Function === 1|
The Function area %
lists mathematical \ << Bemave I Cancel
operators to create
one or more

complex signal
types. Scroll down

the }ist to see all the MOTE: Comectgd D'ata [eg. Se) is in the gm:
available Final = [Meazyfed - Dark - Blank)] * Cogfection
mathematical where Blankgand Comrection files wegf presviouzly
operators. measured.
/ /
Selected Signal Units
This area shows all the acquisition For each selected signal, there is an
modes to be recorded and displayed. associated unit. The default unit is

Up to 8 signal types may be recorded “cps” (counts per second).
simultaneously during a scan.

2  Specify a signal.

= For a simple signal type,
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a Place the cursor within a Selected Signal data field.

b Double-click a signal type displayed in the Data Channel list.
The signal appears in the field where the cursor is.

» To specify a complex signal type,

Place the cursor within a Selected Signal data field.
Double-click a signal type displayed in the Data Channel list.
Double-click a function or operator within the Function list.

Enter a numerical constant as needed in the Selected Signal data field.

O QOO TO

Continue adding signals, functions, or constants until complete.

3 To remove all selected signals, click «Clear All.

4 To remove a single signal, place the cursor on
the unwanted signal, and click «Remove.

Any signals below the removed signal in the list automatically move upward.

5  Click OK when finished.

The Signals dialog box closes.
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Slits

Slits. | Slits... sets the width of all slits in the optical path. Slit-width affects the
_ amount of light reaching the detectors. Bandpass (wavelength range) is
directly proportional to slit width. Bandpass also affects the spectral resolution. Too
broad a bandpass may not resolve narrow peaks. Therefore, by adjusting slit widths, the
intensity and bandpass of the light may be controlled.

The slits of the excitation spectrometer determine the amount of light that passes
through the excitation spectrometer and reaches the sample. The slits of the emission
spectrometer control the amount of fluorescence that the signal detector sees. Mathe-
matically,

Bandpass = Slit width x Dispersion

where slit width is measured in mm and dispersion is measured in nm/mm. The disper-
sion can be found in the hardware operation manual.

To adjust the slits using slit width,
1 Click Slits....

The Slits dialog box appears. The units for the slit width are in the lower left
corner. Either mm or um are possible units.

@Note: The dialog box’s appearance depends on the sys-
tem’s configuration.

2 Click on the sies ——H|
data field for the . » L
entrance or exit %m [z
slit for the Emission 1 [5.000 [5.0m0
desired
monochromator. e o

3 Enter the slit Cancel

width.
4 Complete steps 2 and 3 for all slits.
5 Click OK to confirm the new slit widths.
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To adjust the slits using bandpass,

1

Click Slits....

The Slits dialog box appears. The units for the slit width are in the lower left
corner.

BTy

=

Note: Each data-entry field adjusts the slit-width for
all slits in the chosen monochromator.

Click on the data field for the slits for the desired
monochromator. = =]|

Enter the slits’

. E wcitation 1 Ig_mn
width. -
Emisgion 1 21.000

Complete steps

2 and 3 for all e o
S|ItS | Band Pass
Click OK to

confirm the new slit widths.

@Note: To change slit units, use the Visual Instrument Setup.
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Standard

Standard - Standard specifies the position of the reference in the sample
changer. This field is only available with Tau lifetime layouts, in

the lifetime-resolved acquisition. For DataMax to scan the correct standard and un-
known at the proper time, the software needs to know their positions in the sample
changer.

To specify the position of the standard in the sample changer,

1 Click the down arrow next to Standard.

2 Select the correct position for the standard.

As the scan is executed, DataMax rotates the turret at the correct time to place the stan-
dard into the optical path.
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Start Time

Start Time - The Start Time
|7 2 Iggrediate " Delay sets the exact
time that an
t Time, experiments may be run any time of the day.
can begin after normal working hours; the results

experiment begins. Using
Scans requiring minimal interventt
are retained until the user is ready.

To start an experiment immediately,

1 Click the radio button next to Immediate.

To delay an experiment,

1 Click the radio button next to Delay.

A hiddeq field appears, displaying a timer.

|' Start Time

 Immediate * Delay I KHr I (\Min ‘ ‘

2 Enter the number of hours and minutes to delay
the start of the experiment.

Complete both fields. A reminder timer
remains on the screen and counts down to —_—
the delay time. Time remaining 00:00:47

Notes:
1 Once the delay time is set,

d The system and host
computer must remain on. @
b Note: Violating any of rules

INITIALIZE E

Hardware Status:

The Run Experiment a to ¢ immediately aborts
application must remain the original experiment.
open.

C Do not run any other experiment.

2 All other DataMax applications are accessible
during the countdown.

3 When the delayed experiment starts, all
unsaved information in other applications is lost.
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Time Incr

Timelneds)  [1oo0 | Zime Incr, only found on time-based acquisition screens,
sets the time increment between data points collected.
When two excitation monochromators are used, the time increment must be at least 3
times the integration time.

To set the time increment,

1 Click on the data field.

Z  Enter the time increment.
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Time Per Flash

Time Per Flash IF Time Per Flash sets the amount of time, in ms, for a full cycle
[rz] - . . .
of a xenon-lamp flash, including on time, shut-off, and dead
time between one pulse of light and the next. The Time Per Flash is the reciprocal of
the repetition rate. This field is only found in phosphorimeter acquisitions.

Setting Parameters

To set the time per flash,

1  Click on the data field.

2 Enter the time per full cycle of a flash.
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Total Time

Total Time(s) |5|:|_|:||:||:| Total Time, only for time-based acquisitions, sets the
total time during which data are collected.

To set the total time,

1 Click on the data field.
Z  Enter the total time.
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Unknown

-,.r Unknown specifies the position of the unknown in the sample
ki 3
A n changer. This field is only available with Tau lifetime layouts, in

the lifetime-resolved acquisition. For DataMax to scan the correct standard and un-
known at the proper time, the software needs to know their positions in the sample
changer.

To specify the position of the unknown in the sample changer,

1 Click the down arrow next to Unknown.

2  Select the correct position for the unknown.

As the scan is executed, DataMax rotates the turret at the correct time to place the un-
known into the optical path.
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Window Incr

window Inerme] |5_|:||:||;| Window Incr sets the time increment, in ms, for the
sample window in a phosphorimeter scan.

To set the window increment,

1 Click on the data field.

Z  Enter the window increment.
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6: Real Time Display

Introduction

With the Real Time Display application, hardware parameters and settings can be
changed with results immediately visible on the acquisition screen. Once an acceptable
trace is obtained, the hardware settings can be transferred to the Run Experiment ap-
plication.

Real Time Display works with GRAMS/32" in two modes:
Continuous acquisition  Data points are acquired continuously according to the
specified settings.

Prompt step Data are collected stepwise, i.e., only when an arrow—
indicating the direction of travel (if any) of the active
monochromator—is clicked.

Real Time Display is started from Instrument Control Center. Real Time Display is a

virtual control panel for the instrument. All commands are executed by adjusting one of
the virtual controls displayed.
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Basic operation
Starting Real Time Display

From Instrument Control Center,

1

Click the Real
Time Display

button.

The Real Time Display
opens. The screen is the
default view, or the last
view used:

Real Time Display

L:Instrument Control Center - LAYOUTO04 LAY [M]=] E3
System  Applications  Help

Fun Real-Time Digplay

:Ec Real Time Display

File Optionz  Preferences  Help

R R

=

7~ Monos [nm)
|nzrement
0o = c;..:T
OFF »

[T Ex1 |g2.52m
[T EM1 [0 ‘ﬂl
Band Pazz [him]

®Ex1 () EMI

Sample Pozition
1 2
® O

Current

|nkearation [zec]
[0.1000 =

1.0000

1

| ntensity

Ms KR XT

5 610000000 o

A |-u.51 10 A
T |51 2000000 gps

| 5 amole Pasition dialog box
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Real Time Display control panel

When the Real Time Display opens, the control panel appears. The control panel con-

tains several items:
e Main menu

£ Real Time Display

e Toolbar =

Eile  Dptionz

Breferences  Help

e Stationary control device

Real Time Display controls
hardware settings and
parameters through all of the
above items. Immediate results
can be seen on the acquisition
screen. Use this responsiveness
to determine the best
parameters before running an
experiment.

Real Time Display

.
SLITS

o] ] ]

b anoz [rim]
| nerement

O
el

[ Ex1 |g25201 %

[~ EM1
Band Pasz [rm] High ‘altage /]
®@Ext OEMI || — 4y gn

S
v - e

[ntenzity

Sample Pozition

1 2
ON®

Current

s MR XT

" -
|ntearation [gec] \
(0.1000 =

o (51000.0000

Cpz

o |-n.511n A

T |E1 2000000 s

1

| S amole Position disloa b
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Main menu

File DOptionz  Preference: Help

File

Under File are various choices for setup and layout files,

and the means to exit Real Time Display. |File Options Prefersnces Help
Open Setup...

Open Setup... and Save Setup... concern system units Save Setup..

and hardware settings. Screen layouts (files with Open ScreenLapout...

extension . SET) can be customized with regard to Save ScreenLayout...

placement of items on the screen. Customized settings Ei

and screen layouts can be designed, saved, and recalled.

These setup files are the same types of files accessed with the Setup button in Experi-
ment Acquisition dialog boxes. Setup files contain information about units for wave-
lengths, slits, time, detectors, gratings, and accessories.

To open a previously saved setup,

1
2

4

Click File.

The drop-down menu appears.

Click Open Setup....

The Setup Setup File 2] %]

File dialog il ) Folders: T

box appears. /lﬁ | ;:\dalama::\isa_inil

Choose dfit_set - et - ﬂl
{25 datamax Network__

th e 5 iza_inil

Setu p v [C Read only

file in -

List Files of type: Dirives:
the ISelup Files[=.set] j I = e j
correct

folder and drj
Click OK.

The Setup File dialog box closes.

To save a setup,

1
2

Click File. @Note: DataMax issues no

The drop-down menu appears. overwrite warning. Exercise

. caution when saving.
Click Save Setup.... J
The Setup File dialog box appears.
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3

Setup File

Enter

Real Time Display

Metwork. .. |

[ Bead only

File name: Folders:
th e \ IE | c:\datamax\iza_inil
n a me Of e = § lalat:::lztama:u:
new V =5 isa_inil
setup .
fl |e ) Save flile as ype:/ Drives:
4 Select ISetup Filﬁl‘,.sel] j I = o j

the
correct folderand drive.

Click OK.

The Setup File dialog box closes.

5

Open ScreenLayout... and Save ScreenLayout ... adjust
the Real Time Display’s appearance, using screen
layouts. A screen layout uses a file extension . SLY.
Items on the screen may be moved, rearranged, and
hidden from view.

:E: Real Time Display

File Options  Preferences  Help

Open Setup...
Save Setup...
Open ScreenLavout...
Save ScreenLayout...

To open a screen layout,

E xit

1 Click File.

The drop-down menu appears.

Click Open ScreenLayout....

The Setup File

. Setup File 7]
;halog box File name: Folders: I}YTI
N =4 sty | c:\datamax
3 Choose ifetime.sly g [Fe -l |
the - %d;at?:a“ Metwork. |
screen | T e o
layout — e
file in the | [smwrmem o (oo -
correct

folder and drj
Click OK.

The Setup File dialog box closes.




DataMax v. 2.20 (29 Oct 2001)

To save a screen layout,

1 Click File.

The drop-down menu appears.

2

Click Save

Real Time Display

4

\Yb )

—=I Note: DataMax issues no
overwrite warning. Exercise
caution when saving.

ScreenlLayout....
The Setup File dialog box appears.
Setup File I 3 |

3 Enter " File name: Folders: g Ok ]

the IE | c:hdatamax |

n a m e Of :it'itsi::-&s'y ” /’%i;tamax r Metwork__

new 3 e ~

Setu p (] hardlock " Read only

= iza_bmp o

fl Ie - Save file as type: Drives:

4 SeleCt IScreen Files( sly] j I S j

the

correct folderand drive.

5  Click OK.

The Setup File dialog box closes.

To exit Real Time Display,

1 Click File.

The drop-down menu appears.

2 Click Exit.

\>

Real Time Display disappears.

£ Real Time Display
IE Optionz  Preferences  Help
Open Setup...
Save Setup...
Open ScreenLapaout. .

Save ScreenLapout. ..
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OptiOIlS :&: Real Time Display

The drop-down menu under Options contains the same File | Options Preferences  Help
functions as the toolbar: Shutters ,

e Shutters 5 its

e Slits v High Yoltage

e High Voltage v Sample Changer

e Reset v Polarizers

Optional accessories in the drop-down menu include: Beset

e Polarizers
e Sample Changer
e Balance (for Tau lifetime systems)

Clicking on Shutters, Slits, Polarizers, Sample Changer, and Balance alternately re-
moves and displays a dialog box—concerning that part of the system—on the Real
Time Display. A check (v, tick) on the drop-down menu indicates that the dialog box is
displayed.

felicaliimcllliplay /Clicking on Shutters opens a cascade menu, in

File | Options Preferences  Help which shutters can be opened or closed. The

Shutters Cloged status of the shutters is shown on the Shutter
7 &l _¥ Upen button on the toolbar:
v High %alkage
v Sample Changer
v Puolarizers l-:-rf':! Open Closed
EesEt

Clicking on Reset changes the current values back to those when the Real Time Display
was first opened.

To execute the changes entered into the Real Time Display dialog boxes,

1  Press ENTER.

Or

1 Press the TAB key.

Or

1 Move the mouse cursor to a different field.

2 Left-click the mouse. @
The hardware responds to the changes. Note: Some hardware
While the hardware moves, the values in components  move
the data-entry fields turn gray and inacces- faster than others.
sible. When the change is complete, the Thus, some fields
field returns to black. If an error occurs, the remain gray longer
value turns red, and a dialog box appears. than others, and
Change the value to an acceptable one. some change too fast

to be noticeable.
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Real Time Display

DataMax includes built-in upper and lower limits for hardware. If these limits are vio-
lated, an error dialog box appears. Click OK to remove the error dialog box, and reset
the erroneous value. DataMax ignores the value until it is within hardware limits.

File

:Ec Real Time Display

Optiong  Preferences

Shutters

Shutters
The Shutters option opens or closes the shutters.
Help This overrides the automatic shutter control.

¥ Clozed
_¢ Upen | When DataMax starts, the shutters are closed.

v Slitz

v HighVoltage The shutters open when data acquisition begins;

v Sample Changer they are close when data acquisition ends. In

v Eolarizers Cont On (continuous) mode, the shutter opens at
Beset the beginning, and closes when continuous mode

is stopped or paused.

To adjust the shutter,

d

A drop-down menu appears.

b

A cascade menu appears.

C

A check (v') appears next to the new state.

=H= Real Time Dizplay SJit
IS

Filz | Options Preferences

Click Options.

Click Shutters.

Choose Closed or Open.

With Slits, set the slit width or bandpass for each valid

v %E:tters g monochromator. Depending on the layout and
v High'oltage information in Visual Instrument Setup, cither a slit-
v Sample Changer width or bandpass window appears in the control panel.
v Polanizerz
Bezet
To adjust slits via slit widths, @
Note: For manual
a Click Options. slits, a reminder
b _ . _ to change the
Click Slits (if Slits is not already slits appears.
checked).

The Slits dialog box appears (if Slits was not already checked).

Slitz [mm]
® Ex1 (CEMT

Click on the radio buttons to view the EXcitation o

EMission monochromator.
Side Entrance

Enter the new slit width in the data-entry field.
Or
Use the up and down arrows to set the slit width:

[
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To adjust slits via bandpass, —

. . \ W A
d  Click Options. == Note: For manual slits, a

D Click stits (if Slits is not reminder to change the
already checked). slits appears.
The Band Pass dialog box appears (if Slits was not already checked).

) . . o “Band Paszz [nm]™ |
C Click on the radio buttons to view the EXcitation or—> @ Ex1 () EM1

EMission monochromator.

d Enter the new bandpass in the data-entry field.
Or

Use the up and down arrows
to set the slit width.
Note: The value represents

a bandpass for all slits in

& Real Time Display that monochromator.
File | Options Preferences  Help Hioh Voltawe
igh voltage
Shuters g The High Voltage dialog box sets the high voltage for
v IiJ'ItSh.v i the detectors. Depending on the system and
: E;gmpIEDEig.laiger configuration, the high voltage may not be adjustable,
o Bl and no High Voltage dialog box may appear.
e To set the detectors’ high voltage,

a Click Options.

b Click High Voltage (if High Voltage is not already checked).

The High Voltage dialog box appears (if High Voltage was not already
checked). High%oltage |
Each available detector (S, R, and optionally T) has its own
data-entry field. When the high voltage is disabled to the
detectors, the voltage to each detector is shown as 0. [

C Click the box next to HV On to switch-on or off voltage to all detgctors.

d Adjust a detector’s voltage
e C(lick inside a field.
e Enter a voltage in the field, or click on the up and down arrows.
e To switch only one detector on, enter 0 in the other detectors’ fields.
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£ Real Time Display Sample Changer

File | Dptions  Preferences  Help

L T T

Shutters

Slit=

High %foltage
Sample Changer
FPolarizers

k

Hezet

Real Time Display

If an optional sample changer is included in the layout,
then Sample Changer appears as a choice in the drop-
down menu. Sample Changer sets the current position of
the sample changer in the optical path.

To set the current position of the sample changer,

d  Click Options.

b Click Sample Changer (if Sample Changer is not already checked).
The Sample Position dialog box appears in the control panel. The current posi-

tion in the optical path is labeled at the bottom of the

Sample Pozition

window. 1 9
C ) ) .. ® O
Click a radio button to choose a new sample position:
Current 1

@Note: The Sample Position dialog box varies

according to the number of positions that the
sample changer accommodates.

&: Real Time Display

Eile | Dptions  Preferences  Hel

L L s %

Shutters

Slits

High “oltage
Sample Chapder
Palarizers

4

Reset

Polarizers

The Polarizers dialog box, available when polarizers are
included in the layout, sets the rotational positions for all
polarizers (Excitation, R, and optional T). Any angle is
possible, but special settings are shown for vertical,
horizontal, and magic angles.

To rotate a polarizer to a new angle,

a Click Options.

b Click Polarizers (if SEN
Polarizers is not Ew _
already checked).

C The Polarizers dialog
box appears. Current
settings are shown at
the bottom of the win-

dow. | | |
\» 000 | (oo 9000 | Curent

Wertical [0 deq]
Harizontal (30 deg]
ki agic angle 55 deg
kagic angle 35 deg

000 ®0
00008
@@ e ONe

Cuztom
| | | [deqreez]
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d Enter a new angle for a polarizer.
Click a preset angle (vertical, horizontal, magic angle), or enter a custom angle
in the field near the bottom.

i&:}i
|

A%

\

Note: See the Polarizers Operation Manual for more information
about using polarizers.

-£:Real Time Display Balance
File | Options Preferences  Helg Only available with Tau lifetime layouts, Balance sets
Shutters » the standard and unknown positions in a sample changer,
W E_mg set monochromator position(s), and view detector signal
v High vnlt;-?p/ in the Lifetime dialog box.
v Balance
v Polarizers
Rezet

To balance the standard and unknown samples,
a Click Options.

b Click Balance (if Balance is not already checked).
The Signal Balance dialog box appears on the control panel.

C Position the desired sample in the [ Signal Balance

optical path. CGtandard— 7 | Urknown
d ] ) 1 2 1 2

Click on the radio button %@ C C®

the appropriate position. 380 e | [3a0

E 4
.. 520

e Set monochromator positions. 340 |§| EM I%l
Enter the desired value in the standard or Sat Stamdard | S et Unknown |
unknown’s field for the EXcitation or A
EMission monochromator. /’

f Click Set Standard or Set Unknown to confirm the change.

g View the effect in the [ Lifetime
Lifetime dialog box on | OS8R @T8R OS&T OITES

DC Mod
the control panel. A i
T |4.annn |4.mnn |1.|3213

A |2.nnnn |1 8000 |1 0526

Fhase (1800000
(deq]

Frequency |10.0000 §|
[MHz]
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:E: Real Time Display /Reset

File | Options Preferences Help/ Reset restores the setup information and values for

Shutters » integration time, high voltage, slit width or bandpass,
v Slits and increment in effect when Real Time Display was
v Higholtage first opened. Use Reset to experiment with different
v Sample Chander settings, and return to the original settings easily.
v Polarizers

EesetK

To reset the Real Time Display,
d  Click Options.

b Click Reset.

6-12




DataMax v. 2.20 (29 Oct 2001)

Preferences

Preferences controls general appearance of the Real
Time Display, such as

e Screen colors

e Window orientation

e Position of the toolbar

e Position of the status bar
BackColor...

To change the background color of the
control panel,

a Click Preferences.

b Click BackColor....
The Color dialog box opens.

C Choose a color.
For a basic color,

e (Click on the desired color
swatch.

e C(Click OK to confirm:

Coior TR
Bazic colors:

A
B .
[_JEmEeeE § ol ||
ol B0 0 0 0§ |
5 i 0 0|
NN .

Custom colors:

ol el (||
o [ B

Define Custom Colors > > |

_—7

Real Time Display

:E: Real Time Dizplay

File Options | Preferences  Help
BackCalar...
Orientation ¥
v ToolBar
v StatuszBar

For a custom color,
e Click Define Custom

Cancel |

Colorsy.
e A scrolling color pallet appears:

Color

Basic colors:

I
I

S HEENE

Mefime Eustom Eolors, >3

| ColorlSolid Lum: EI Blue:

Add to Cuzstom Colors |

| (1] 4 I \f{ancel |
N\

AY
e (Click on a basic color closest to that desired.
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e The basic color appears in the Color|Solid box, and is numerically
described by Hue, Sat(uration), Lum(inance), Red, Green, and Blue.

T . T .
I . .
i i B ] |
O 5 [

Custom colors:

Hue: Red: EI
Sat: Green: EI
ColorlSglid | ym: [0 |  Blue: [0 |

Add to Custom Colors |

Place the mouse cursor in the scyolling color pallet.

Drag the cursor toward the desifed color mixture.

The Color|Solid box and numerical attributes of the color all change.
At the correct color, release thie mouse button.

Click Add to Custom Colors.
(The new color appears in the set of custom colors.
Click OK.

d The control panel’s background is the desired color.

:5: Real Time Display Orientation
File Options | Preferences Help Orientation sets the way that the
BackColor.. stationary control devices are displayed
Orientation — » Tall Default on the control panel.
v ToolBar Elat Drefault
v StatusBar |

The two choices are:
o Tall Default portrait style, with toolbar on top
e Flat Default landscape style, with toolbar on left

Orientation provides a convenient rescue point. If a dialog box is missing, choose an
orientation; all enabled dialog boxes then appear in a default view.

To change orientation,

a Click Preferences.
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b Click Orientation.
C Click on the desired orientation. ElERLTIT [ [5[x]

The Real Time Display changes to the | o s 2oeeree B

. . SII;YIS H QC:T‘E)Y HFEI % :%
desired view. %‘—Iﬁu—l—lw-

- Lifetime " Polarizers —
Os:R ®T8R OseT COTss g [iS
. AC bC Mod
Tall Default view : &
T |4.sunu |4.mnu |1.0213 o
\ R |2.uunu |1.sunu |1.0525

Phase [130.0000 O
[deq) 5
Fre[&u:;]cy 10.0000 = 0m

" Signal Balance || Monos [hm)
Increment
Standard " Unknawn
12 12
@0 O CExt [reem =
340 (=] [Ex | [350 =|| |[CEMI [F57TTZ [
I ——
380 ;‘ EM| [520 =]
Em
Set Standard | Set Unknown | M

" Band Pass [nm)

® Ex1 O EMI

- g

Flat Default view

=E= Real Time Display

File Options Preferences  Help

Lifetime Signal Balance Polarizers
“EN OssR @TsR Oss1 OTeS Standard 7 [ Unknown TEX s mT
B AC oC Mod 10 é) O ® O Wertial
"'J T 48000 47000 hoz1a ?SDO ol e e O ® | Hoizon
= Magic &
es| |l g 2000 1.9000 1.0526 = = = ® O O ==
=T 380 ;‘ EM | (@ @) @) Magic &
FPhass 1800000 O
#% [deq] Set Standard | Set Unknown | | | | o | |O | [E‘:j?gtﬁ:;
Do Do
"= | ||| Frequency |10.0000 [ ] !
[Ede] ¥ - [ 0.0 90.00 Cument
onos [nm) High Yoltage
— et o] Incrament ™ HvOn
[#) N
N Bl
CEx1 |62z =] H R oo
Band Pass [rnm) [~ EM1 E T [0 =
@®EXT O EMI =

g

| ILifetime dialoa hox

ToolBar

ToolBar displays or hides the toolbar. When the toolbar
is displayed, a check (v') is displayed next to ToolBar.
» | The toplbar can be dragged to a new location.

# Real Time Display
File Options | Preferences Help
BackColor..,

Qrientati
v ToolBar

v StatusBar a Qlick ToolBar to display or
hide the toolbar.

N | o ﬁ D b ,ﬁ:
st | HY | toscnl eeserl| Fer ||
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File Options | Preference:  Help
BackCalor...
Ornientation
v ToolBar
v StatusBar

a Click StatusBar
to hide or
display the
status bar)

StatusBar
StatusBar displays or hides the status bar at the bottom
of Real Time Display. The status bar contains text
concerning the current position of the cursor. As the
cursor moves on the screen, the information in the status
bar changes. When the status bar is displayed, a check
(V') is displayed next to StatusBar.

:£: Real Time Display =] B3

Eile Optionz  Preferences  Help

Real Time Display

o
!I}ITS m'l"." I:LI:ISI:IZI RESET

= EARE

" Muonoz [rnm]
Increment

b=
[

[T Ex1 [|gz5201
[T EM1 [7T ET_"PJ

e ——

Band Pazz [him]

@ Ex1

CIEMI

1.0000 IZ‘
b

K EY

High “aoltage [+]
[ HvOn

5 0.0
T ;g =

Sample Position
1 2
® O

Current

1

[ntemzity

A |-|151 10
T |E1 200.0000

Ms MR T
5 510000000 o
L,

Cpz

|mteqgration [gec]
(0.1000 =

N
| 5 amole Pasition dialog bos
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Help £: Real Time Display

Help provides assistance and information File - Options  Preferences | Help
about Real Time Display. I_ Conterts...
Py 0|, [eol] <o) e vt
About....

Contents...
For help on Real Time Display commands, choose Contents....

d  Click Help.
b Click Contents....

C The ISA — Real Time Display (RTD) Help dialog box appears.

File Edit Bookmark Options Help 4
Qontentsl Search | Hlachk | Frint I e I s I /
Contents /

Main Menu Topics
Mo-nansense description of each menu itern and & reference to corresponding toal

bar buttans.

What is the RTD Application?
[%1 A brief explanation of the RTD Application.

Tool Bar ltems
Description of each tool bar button with cross references (where appropriate) for
menu commands.

=)
=
|
=
]

Stationary Controls
Far convenience, some dialog bowxes rernain on the contral panel. This topic lists

these dialog boxes and gives a brief overvdew.

@.,® What Is An...?

Glossary of terms.

&R

How Dol..?
Anzwers to the t commonly asked questions and directions for accessing
many features.

")

For Help on Help, Press F1

d Click on the appropriate topic in this Help window.

e To close this window, click the [XI box in the upper right.

About...
For information on the version of Real Time Display, copyright, and free memory,

choose About....

d  Click Help.
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b Click About....
The About Real Time Display dialog box opens.
About Real Time Display

C  Click OK.

The About Real Time Voo 3291
Display window disappears. SIEN - e .2
piay pp Copyright & 1337-2000 Jobin Y won, [nc
Enhanced Mode
kd emon: 100159 KB Free
bd ath Co-Procezzaorn; Prezent

@Note: When contacting the Service Department, be sure to
have the information in About Real Time Display available.
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Stationary control devices

Certain dialog boxes on the control panel cannot be hidden, though they can be moved.
These windows, stationary control devices, are the following:

e Monos

Integration

Spectrometer Step Control

Intensity

Phosphorimeter (optional accessory)

To move a stationary control device,

1 Place the cursor on an area of the device that
does not cause action.

For example, to move the toolbar, place the cursor on the very top or left or
right edges of the toolbar.

Z  Click and hold the mouse button.

When the hold is successful, a hollow highlight appears. As the mouse is
moved, the highlight moves to show the proposed spot for the device.

Drag the device to the new location.
Release the mouse button.

@Note: To avoid the dialog boxes from being obscured by other dialog
boxes, the smaller ones usually take priority. This means that, even if a
larger box is placed over a smaller one, the smaller one remains on top.

To change a value in a stationary control device,

1  Press ENTER.
Or

1  Press TaB.
Or

1 Move the cursor to a different data-entry field.
2 Left-click the mouse.

Intensity (or Lifetime)
The Intensity (or Lifetime) dialog box’s appearance depends upon whether the layout is
set for a steady-state Fluorolog® or Tau lifetime instrument.

[ntenzity

"5 KA | Intensity
The Intensity dialog box reports the intensity of the light re-

5 23300.0000 cpz | corded by the selected detector (S, R, or optional T or A). The
o |-n.234c| u&
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Real Time Display

intensity cannot be directly controlled. Varying other parameters or the sample
may change the displayed value.

To view or hide an intensity for a detector,

d

Lifetime

Click the option box next to the desired detector.

Lifetime is a modified Intensity dialog box for the Tau lifetime layout. Detector
intensities and frequencies are reported.

To change the detector combination,

a

Click the radio button next to the desired combination.

Lifetirme
View AC, DC components, ®SiR O TeR COsSaT O TiS
and Mod (modulation) for AL DC hod
desired detectors. : |5.EIEIEIEI I 1 T
Phase shows the real-time R |2-':”:":":' 1.3000 1.0526

phase-shift.

Phase pmﬂmn
[deq]

To set the frequency, Frequency (10.0000 L
. ik

b

Monos

Click on the
Frequency text box.

Enter the desired value.
Or
Click on the up and down arrows to set the frequency.

Monos sets and controls the spectral position of all monochromators. The appearance
of Monos depends on the system and layout.

" Manaz [nm)
Increment Increment
The Increment sets the distance that the selected a =
monochromator moves before each data reading. If | g1 [350
the increment is less than a monochromator step [ EM1

size, no motion occurs. To set the increment,

C
d

Click on the text box.

Enter an increment.
Or
Click the up and down arrows to set a value.
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Checkbox (monochromator status)
The checkbox next to a monochromator switches it on and off. When on, the
monochromator moves according to the Increment, in H
the direction given by the Spectrometer Step Control. |n2?§rié:T]

When off, the monochromator is fixed unless physi- T
cally moved.

[ EM1

a Click in the checkbox for the appropriate
EMission or EXcitation monochromator.

» [fan x appears, the monochromator is now on.

= Ifthe x disappears, the monochromator is now off.

Text field (monochromator position)
To set the position of a monochromator,

a Click in the data-entry field for that monochromator:

b Enter the new position.
Or

Click on the up and down arrows to change the position.

@Note: If a value is out of range, it flashes red, and a warning mes-
sage appears. Change the value to within limits.

Integration
Integration sets the time to collect data at each data point. Units are set in Visual In-
strument Setup.

" Integration [zec)

/Ll‘.nnnn %

To set integration time,
d Click in the data-entry field for that monochromator.

b Enter the new position.
Or
Click on the up and down arrows to change the position.

Spectrometer Step Control
Spectrometer Step Control operates the method of data collection. The five regions in
the Spectrometer Step Control are:
Left arrow
Right arrow

e o o o o
c
o
o
=
]
g

Each button has two functions and two positions. The Cont On/Cont Off button affects
the operation of the other buttons.
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Cont O
When the Spectrometer Step Control displays Cont Off, the system operates in
prompt-step mode. The arrows, when clicked, cause the monochromator to ac-
quire one set of data in the direction of the activated arrow.
| 4| Leftarrow Takes a reading after moving the active mono-
chromator backward by the specified increment

4 | Uparrow Takes a reading at the monochromator’s current
position

| » | Right arrow Takes a reading after moving the active mono-
chromator forward by the specified increment

-J Stop Halts all motion, monitoring, and data collection
contl  Cont Off Begins continuous-acquisition mode

Cont On
When the Spectrometer Step Control displays Cont On, the system is in con-
tinuous-acquisition mode. The up arrow is automatically activated. The mono-
chromators begin to take readings at their current positions. Pressing any other
arrow activates that arrow instead. Data are acquired as follows:
| 4m| Leftarrow Moves the active monochromator backward by the
specified increment before each reading

4 | Up arrow Takes readings at the current monochromator posi-

tion

| » | Right arrow Moves the active monochromator forward by the
specified increment before each reading

ﬁ Stop Halts continuous-acquisition mode and all motion,
monitoring, and data collection

' :gnﬂ Cont On Pauses continuous-acquisition mode

Phosphorimeter

Phosphorimeter sets several parameters for the optional phosphorimeter accessory.

Time Per Flash
The Time Per Flash is the length of time, in ms, that the xenon lamp remains on
for one flash. To set the time for each flash, - Phosphorimeter
. Time Per Flazh
d Click on the text box. 20020 & nsec
b . Delay After Flash
lénter the time. 100000000 % F—
r. S ample Window
Click the up and down arrows to set a value. 100000000 % S
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Delay After Flash
The Delay After Flash controls how long the system waits, in ms, after a flash
before starting to collect data. To determine the waiting time after a flash,

" Phozphorimeter

a Click on the text box. Tirme Per Flash

. 20020 X
b Enter the time. msec

Or Delay After Flas
. _'I 0000, 0aaa maec
Click the up and down arrows to set a value. _E

Sample Window ] o
The Sample Window sets how long the detector cetlects phosphorescence signal
after the Delay After Flash ends. The unit is1fs. To set the length of the sample
window,

a Click on the text box.

b Enter the time.
Or

Click the up and down arrows to set a value.
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Toolbar 2™ s]|el=] [#]

The toolbar uses buttons to activate system hardware. The buttons on the toolbar are
based on the layout in use.

‘!.I A Shutter

Shutter opens and closes the spectrofluorometer’s shutters. When
DataMax starts, the shutters usually are closed, and the Shutter button displays
“closed”. Whenever data acquisition commences, the shutters automatically open, and
the Shutter button displays “open”. When data acquisition ceases, the shutters auto-
matically close. In continuous-acquisition mode, the shutters open when continuous-
acquisition mode starts, and they close when continuous-acquisition mode stops or
pauses.

The Shutter button overrides the automatic open or closed state of the shutter. The face
of the button shows the current state of the shutter.

To open or close the shutter,

A Click the Shutter button.
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Slits

T Slits sets the slit width or bandpass for each valid monochromator. Depending on
the layout and information in Visual Instrument Setup, either a slit-width or bandpass
window appears in the control panel.

Py

@Note: For manual slits, a reminder

To adjust slits via slit widths,
to change the slits appears.

d  Click Slits (if the Slits
dialog box is not already visible).
The Slits dialog box appears.

Slit= [rm]

® ExX1 [ EMT

b Click on the radio buttons to view the EXcitation o

EMission monochromator. ~ide Entrance

C Enter the new slit width in the data-entry field.

Or
Use the up and down arrows to set the slit width:

To adjust slits via bandpass,

a Click Slits (if the Slits dialog box is not already visible).
The Band Pass dialog box appears.

b Click on the radio buttons to view the EXcitation or EMission mono-
chromator. “Band Pasz [nm]— |
® Ex1 O EMI
C Enter the new bandpass in the data-entry ﬁeld.\
Or 1.0000 E|
had

Use the up and down arrows to set the slit width:

@Note: The bandpass is for all slits in that
monochromator.
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HV
Ehw HYV sets the high voltage for the detectors. Depending on the system and
configuration, the high voltage may not be adjustable, and no High Voltage dialog box

may appear.

To set the detectors’ high voltage,

da Click HV (if High Voltage is not already visible).

The High Voltage dialog box appears.

Each available detector (S, R, and optionally T) has its own data-entry field.
When the high voltage is disabled to the detectors, the voltage to each detector
is shown as 0. If the high voltage is switched on, the last voltage to that detector
appears in the field. If a voltage is entered into a field, DataMax does not acti-
vate this voltage until the HV On box is checked. Highvoltage

b Click the box next to HV On to switch on or off
voltage to all detectors.

C Adjust a detector’s voltage.
= Click inside a field.
= Enter a voltage in the field, or click on the up and down arrows.

@Note: To switch only one detector on, enter 0 in the
other detectors’ fields.
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= Reset

g Reset restores the setup information and values for integration time, high voltage,
slit width or bandpass, and increment in effect when Real Time Display was first
opened. Use Reset to experiment with different settings, and return to the original set-
tings easily.

To reset the Real Time Display,

a Click Options.

b Click Reset.
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| XFER
XFER transfers information from the Real Time Display to Run Experiment. This but-
ton saves time and reduces errors, because a single click transfers optimized slit widths,
high voltages, positions of monochromators, and so on, into an Experiment Acquisition
dialog box.

To transfer settings,

a In Run Experiment, open an Experiment Acquisition dialog box.
b Choose the desired experiment type.
C In Real Time Display, choose the correct hardware settings.

d Click XFER.
All settings are transferred to the Experiment Acquisition dialog box.
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= Balance

Only available with Tau lifetime layouts, Balance sets the standard and unknown
positions in a sample changer, sets monochromator position(s), and views the detector
signal in the Lifetime dialog box.

To balance the standard and unknown samples,

a Click Balance (if the Signal Balance dialog box is not already visible).
The Signal Balance dialog box appears on the control panel.

b Position the desired sample in the [ Signal Balance

optical path. Standard—— T Unknown
1 2 1 2

C Click on the radio button %@ s C @

the appropriate position. a0 = Ex | [0
d Set monochromator positions. 3 |§| EM | [220 I%l
Enter the desired value in the standard or Sst Staridard | S et Linknown |
unknown’s field for the EXcitation or 4

/

EMission monochromator.

e Click Set Standard or Set Unknown to confirm the change.

f View the effect in the [ Lifetime
Lifetime dialog box on CstR @TeR OsT OTS

DC Mod
the control panel. A i
T |4.annn |4.mnn |1.|3213

A |2.nnnn |1 8000 |1 0526

Fhase (1800000
(deq]

Frequency |10.0000 §|
[MHz]
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Polarizers

The Polarizers button, available when polarizers are included in the layout, sets
the rotational positions for all polarizers (Excitation, R, and optional T). Any angle is
possible, but special settings are shown for vertical, horizontal, and magic angles.

To rotate a polarizer to a new angle,

da Click Polarizers (if the [ pglarizers

Polarizers dialog box is | g = 1

not already visible). ® ® O Wertical [0 deg)
The Polarizers dialog box @ e ® Horizantal (30 deg]
appears. Current settings are ' O O Magic angle 55 deg
shown at the bottom of the o o o Magic angle 35 deg
window.

O O O Cuizkomn

b Enter a new angle for a | | | A | | | (degrees)

polarizer. 50.00 0.0 \ 9000 | Cument
Click a preset angle (vertical, |

horizontal, magic angle), or enter a custom angle in the field near the bottom.

@Note: See the Polarizers Operation Manual for more information
about using polarizers.

6-30




DataMax v. 2.20 (29 Oct 2001) Real Time Display

g Sample Changer
If an optional sample changer is included in the layout, then a Sample Changer
button appears. Sample Changer sets the current position of the sample changer in the

optical path.

To set the current position of the sample changer,

a Click Sample Changer (if the Sample Position dialog box is not already

visible).
The Sample Position dialog box appears in the control panel. The current posi-
tion in the optical path is labeled at the bottom of the 5 —
. ample Pozition
window.
1 2
b Click a radio button to choose a new sample position: L

Current 1

—
r & v

%Note: The Sample Position dialog box varies
according to the number of positions that the
sample changer accommodates.
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Screen views
Introduction

Real Time Display

The Real Time Display’s screen may be customized, and the resulting screen may be
saved and recalled. As many screen layout files as is necessary may be created, as long
as storage space on the disk can accommodate them. Among the benefits of customiz-

ing the view are:
e Allow multiple users
e Resize the control panel

Tutorial

When the Real Time Display is opened, the screen layout and hardware settings are the

same as those that were active when the program was last used.

1 Choose =E= Real Time Dizplay
File Ophi Preferences  Help
Preferences. BackDolor. |
. . Tall Defaul
2 Choose Orientation.— w Tooa ” o Datat
StatusBar

3 Choose Tall Default. - |

The Real Time Display & Real Time Display

should appear something ile Optionz  Preferences  Help

like this: _ _ —

!I}TI5 m-l"." m;:lnlgz:lr }QI. ’ﬁ:

b onoz [nim]
|nzrement

Suppose that, for a new
experiment, a slit width giving
maximum emission is needed. (xS [xR [xT
The general procedure is: Set the g 1479 E+0E  ps
items that shall not change, and

S . A |-1 47920 A
place the Slits dialog box in easy
reach. Resize the control panel to T |1 ATIZEHE o
remove excess blank area, and

" Intensity

[ Ex
[ EM1

hide those dialog boxes that shall
not change.

Slits [rnmn]

® Ex1

(CIENT

Side Entrance

High “faoltage [V]
[ H¥On

3 (0.0 &
1o

| [Status Meszage
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The settings in the following diagram cause the excitation and emission monochroma-
tors (now at 350 nm and 500 nm, respectively) to move automatically at 10-nm incre-
ments in the forward direction, while collecting data for 0.150 s at each data point.

For the purposes of this tutorial, the
monochromator settings and
integration time will not change.
Therefore, we can hide the associated
dialog boxes beyond the border of the
control panel, and leave the Slits
dialog box in view, for it is the only
setting to change.

4 Place the mouse
cursor on the right
border.

5  When the <
appears, drag the
side of the control
panel to the right:

=H= Real Time Dizplay

File Optionz  Preferences

5I|§1I5I Ek-l"."l Mn] QI:E:T::'T

=E= Real Time Display

File

Optionz  Preferences  Help

SLITS] |l CLoscol| mESET

A%

K

" Intenzity

Xs R LCT

5 [1. 4815 E06
R e

tonos [him)
Increment

(-

™ EM1

Inteqgration [sec]
01500 E

350.0000
SO0, 0000

| |Joen Shutters

Help

" Intensity

s [OR [CT

5 ZEFTE+DE  cps

Increment

[

[ Ex1
% EM1

350.0000

5000000

Inteqgration [sec]

| ICantinuous dialoa box

6  Move the unnecessary items to the right.

Drag the Monos, Intensity, and Integration windows:
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=E= Real Time Display

Filz= Options Freferences Help

Mionos [nm]
Increment

&

[®Ex1 (/00000 ==
[ Eb1 [FOOOOOT

Intenzity

s R [CT

5 2B2TESDE oo

Inkegration [gec]

01500

15

7 Click
the
Slits
button. | [Status Dislo box

The Slits =E= Real Time Display
dialog box File  Options  Preferences  Help

. tonos [nm)
appears: N EEEERNE Increment
I

[ Ex1 (3500000 ==
[ Er1 |500.0000

|ntenzity

Xs CrRIOCT

5 [AO0ISE+DE  cpe

|ntegration [zec]

8 Resize DECR
T
the
control
pa Nn el . | I5iit Setting dialoa box

Move the right and bottom sides toward the center. This hides the unnecessary
dialog boxes:

File Optiohz Preference:  Help

Customizing the control panel gives a much i, EDI fad P13 A
neater view, and displays only those items — e
necessary. This screen view can be saved and
recalled later.

I Ebd1

@ Side Entrance
Note: Even if a dialog box is

hidden, an error can occur,
and an error message ap-
pears.

| [Status Message
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Multiple setup and screen layout files

Once hardware settings and parameters are set, they can be saved so they do not need to
be set again. Setup files (saved with extension . SET) contain information about hard-
ware and parameters. Screen layout files (saved with extension . SLY) contain informa-
tion about placement of screen items.

To save settings, ool Time Dioiy

1 ChOOSG Flle IE Options  Preferences  Help
. Open Setup...

2 Choose Save Setup — 5 Seve Setup.

Open ScreenLapout. .

To save a screen layout, =ave screenlayout..

A
1 Choose File. // -
2 Choose Save ScreenlLayout!...

To recall a setting,

. £ Real Time Display
1 ChOOSG Flle IE Options  Preference:  Help
> OpenSetup..
2 Choose Open Setup.— Save Sotu.

Open Screenlayout...
Save Screenl ayout...

1 Choose File. Ext
2  Choose Open ScreenlLayolt....

To recall a screen layout,

When the Real Time Display is exited, the current setup file is saved automatically as a
temporary file called RDT . SET. When Real Time Display is restarted, RDT . SET is
opened, and the last settings in use are restored.
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7: Advanced Scanning and Dis-
playing

Introduction

The Experiment Acquisition dialog box is used for basic data-acquisition, that is, ac-
quiring a single spectrum. DataMax also offers a number of advanced scanning fea-
tures, including varying the sample’s temperature during an acquisition, incrementally
varying an originally fixed wavelength and plotting the results three-dimensionally,
scanning with an optional microwell-plate reader, batch scanning, and more. This chap-
ter discusses these advanced acquisitions.
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B Overlay view

When working with multiple files, the ability to view them all simultaneously is impor-
tant. Use Overlay View to display several traces at the same time and rescale them. For
more information about Overlay View, see the GRAMS/32" User’s Guide.

To view several spectra simultaneously,
In Run Experiment,

1 Click the Overlay View button.
2 Open as many files as desirgd.

Eile Edit | Wiew Collect Peaks Search Arthmetic  Optiohs  Help

Rl e ] T R e =N =] [ 2] 8 [ M

Wiew Wizard

Owerlag Wiew

3D View
T able Yiew
Frint Yiew

Load... Chrl+
Load w/ Data...
Store...

Add Dbject... Chl+d,
Modify Object...  Chi+b
Remove Object... Shift+Del
Wiew Lock....

Mone

ATZ Settingz..  Clrlex
Bewerze = Limitz ~ Shift+F&
Limnit Cantrals 3

Trace Mode. .. F4
- Explore Toggle  FE

200

Mone Overlay Y-Zoom SCROLL
File #1 = Mone Res=Mone
Scale All

||§|| one | | | v-Zoom |scROLL | 112201 [ 108 am |\

Or

Click View.

A drop-down menu appears.

Click Overlay View.
Open as many files as desired.

W N
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Advanced Scanning and Displaying
To choose an active spectrum from several opened traces,

Click PGUP or PGDN.

This moves the cursor from trace to trace, making one trace active at a time.
Fle Edit Yiew Collect Peaks Search Arthmetic Options Help

] T Al | A E=eL =] 8 Je

o

300

(cps)

Wavelength (nm)
File #3 = PHOSEX]

Overlay Y-Zoom SCROLL
9/25/98 2:50 FM Res=None
Scale Al |
||§|| PHpsExt | | @258 | v-Zoom | SCROLL | 11/2m1 [10:33AM |
T
Near the bottom left, the screen shows the active spectrum’s name.

To scale one spectrum out of a group,

Make the desired trace active.
Z  Use the autosgale buttons.

File Edit “iew Collect Peaks

=[5 x]|
Search  Arithmetic _Optionz _&eln
o] I |-l e [+ [E=]el [ =18 [
This file is the active, — >

autoscaled file.

This file is not the active —
one, and is off-scale.

(cps)

File #3 = PHOSEX]

Wavelength (nrm)

Overlay Y-Zoom SCROLL
9/25/98 2:50 PM Res=Naone

Scale All |
||§|| PHOSEX! | | 92505 | ¥-Zoom | SCROLL | 110201 | 10:37 &M |
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Advanced Scanning and Displaying
To scale all traces simultaneously,

Select one trace as the active trace.

This trace is only used as a reference.

2 Click Scale All.

All spectra on the screen are scaled to the same axes.
r3‘;“DalaMax
File Edit “iew Collect Peaks

Search  Aithmetic  Options  Help

e =N ST

(cps)

T
300

welength (nirm)

File #3 = PHOSEX1

Overlay Y-Zoom SCROLL
Scale All |

9/25/8 2:50 PM Res=MNone
||§|| PHOSEX1 | | 92588 | ¥-Zoom | SCROLL | 11/201 | 10:33 AM |
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Advanced scan types
Introduction

Beyond the basic acquisitions available (emission, excitation, phosphorimeter, lifetime,
etc.) in the Run Experiment application in DataMax, are advanced kinds of scans for
special purposes:

o Matrix scan Vary one monochromator incrementally, and scan the
other

J Temperature scan ~ Vary temperature during an acquisition

o Microplate scan Examine a series of samples rapidly, usually all at the
same wavelength pair, with the MicroMax

o Discover scan Preview a spectrum by taking a series of acquisitions, to
determine the region of interest

o Batch scan Run a variety of lengthy experiments automatically

o Polar scan Quick scan using polarizers

To gain access to these scans,
In Instrument Control Center,

1 Clle the Run E# Instrument Control Center - LAYDUTOS.LAY [Mi[=] E3
EXperIment Syztern  Application:  Help

button. ———— L5 T

FI|E Edit “iew | Caollect Peaks Search  Amthmetic Options  Help C

EE I R ER B ED

@Note: Many of these

scan types have a
special button in the
toolbar.

Experiment...
tatrie Scan...
Temperature Scar...
Microplate Scan...
Discover Scan...
Batch Scan...

Polar Scan..

Halt Szanning...

Choose Collect.

A drop-down menu appears.

3 Choose the desired scan type.

A dialog box corresponding to that scan type appears.
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Matrix scan

Introduction

What happens when one wavelength is varied by a specified increment, and the other
wavelength is scanned across a certain region? Use Matrix Scan... to run this type of
experiment. For example, use a previously saved excitation-acquisition experiment,
specify a range and increment for the emission monochromator, and run a matrix scan.
The experiment is performed for each increment, and the spectra appear together on the
screen.

To start a matrix scan,
In Run Experiment,

1 Click the Matrix Scan button.

The Matrix Scan dialog box appears.
Or

File Edit Miew | Collect Peaks Search  Arthmetic Optiohs  Help
n-?r E Q E Experiment. .. Chil+C
E M atri Szan... |

Midroplate Scan...

Diztaver Scan...
Batah Scan...
Paolay Scan...

Halt Jzanning...

oose Collect.

A rQ_p_:doWh menu appears.

2_,.,--------“Choose Matrix Scan....
The Matrix Scan dialog box appears:

Matnix Scan E3 |

| Experiment Name IE:‘\DATAHAX\I:IHH_EH;!

File Browse | Data File Hame IE:\DATAHAX\DATA\xenDndaLSPE

Starting Z-axiz Yalue |1 111}
Ending Z-axis Yalue |2|]|]
Humber of Scans Iﬂ

Pause Time between Scans [sec] |5
Sum of zlit widths [band pazsz] |1I]

Mazk Rayleigh 1zt order v Mazk Ravleigh 2nd order v Trigger Time Base Scan [

0K I Cancel I Help. .. |
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A matrix scan can be performed with any type of acquisition, and the parame-
ters do not vary. The wavelength that varies is the monochromator that was
fixed in the original acquisition type. For example, in an excitation acquisition,
the emission monochromator is fixed. In a matrix excitation acquisition, the
emission monochromator is varied by a specified increment, and an excitation
scan is taken at each increment.

Enter the appropriate settings.
Click Run.

The matrix scan starts.

B~ W
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Temperature scan

Introduction

What happens when the temperature is varied during an acquisition? Use Temperature
Scan... to run this type of experiment. For example, use a previously saved excitation-
acquisition experiment, specify a range and increment for the optional temperature bath
or Peltier device, and run an acquisition. A scan is taken at each desired temperature
and the results are displayed together on the main screen.

To start a temperature scan,
In Run Experiment,

1  Click the Temperature Scan button.
The Temperature Scan dialog box appears.
Or

File Edit Miew | Collect Peaks Search  Anthmetic  Options  Help

En-?r EQ E Experiment. .. Chil+C
M atriv Scan...

Temperature Scan...

b4 oplate Scan...
Digkover Scan..
Batah Scan..
Polal Scan...

Halt Scanning. ..

oose Collect.

A drop-down menu appq_ars.’"""

2  Choose Temperature Scan....

The T emp_e_:mtiire Scan dialog box appears:

Temperature Scan |

| Experiment Name IE:‘\DATAHAX‘\.dﬂﬂ.exp

File Browse I Data File Hame IE:‘\DATAHAX\DATAKxenDndaLSPE
Starting Temperature 25
Ending Temperature 27

Mumber of Temperatures 3

Pauze Time for Multifile [zecsz] Iﬂ

(1] Cancel | Temp Control._. I Help. .. |
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3  Enterthe appropriate settings.
4 Click OK.

The scan runs automatically.
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Microplate scan

Introduction

To examine a series of samples rapidly, especially all at the same excitation and emis-
sion wavelength-pair, use Microplate Scan.... The samples are placed in a small tray
containing an array of tiny wells. The tray, called a microwell plate, is inserted into the
optional MicroMax plate reader, and scanned rapidly at the desired wavelengths. This
section briefly discusses microwell-plate scans; see the MicroMax Operation Manual
for more details.

To start a microwell plate scan,
In Run Experiment,

1 Click the Microplate Scan button.

The MicroPlate Matrix Scan dialog box appears.
Or

File Edit Wiew | Collect Peaks Search  Arthmetic  Options Help

Experiment. .. Chil+C
:| ' Matri Szan...

Temperature Scan...

Microplate Scan...

Dizcover Scan...

Batch Scan...

Palar Scan...

Halt Szanning... \

Choose\Collect.

A drop-down menu appears-“""""'"

2 Choose Mlcroplate Scan..

The MlcroPlate Matrix Scan dialog box appears: :.
MicroPlate Matrix Scan |

File Browse | Data File Name |

Mumber of Pozitions 0

Pausze Time for Multifile [secs] Iﬂ

| Cancel I Plate Control._. | Help... |

il Experiment Mame Idfltl].e:r.p

4

Enter all parameters.
Click OK.

The microplate scan begins.

~ W
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Discover scan

Introduction

To preview a spectrum, in order to decide where the region of interest is, choose a dis-
cover scan. A discover scan runs an array of emission scans at increasing excitation
wavelengths. It stores the highest six peaks that it finds, with their corresponding exci-
tation- and emission-wavelength sets. Peaks near the Rayleigh line are ignored. Preset
parameters are:

Monochromator Starting point (nm) Ending point (nm) Increment (nm)

Excitation 260 500 20
Emission 280 &850 10

Slits’ bandpass = 1 nm
Integration time = 0.05 s
S detector’s high voltage = 950 V

To start a discover scan,
In Run Experiment,

1 Click the Discover Scan button.
The Discover Scan dialog box appears.

Or

I D ataM ax
File Edit “iew | Collect Peaks Search Arthrmetic  Options Help

I B s ™ @ LR

Temperature Scan...
Microplate Scan...
Digcover Scan...

Batch Scan...
Polar Scan...
Halt Scanning... \

Choose Collect.

A drop-down\nenu appears. -

2 Choose Discover Scan....

The Discove('__Scdh dialog box appears:

Dizcover Scan

Cancel |/, Advanced. . | Help._. I

Adjust an/ parameters.
Click OK.

The discover scan starts.

B~ W
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Batch scan

Introduction

To run an automated series of different and lengthy experiments, use Batch Scan....
With an optional sample changer, different sample positions also may be used. Any
type of scan in any order can be programmed.

To start a batch scan,
In Run Experiment,

@Datah‘ax
File Edit “iew | Collect Peaks Search Arthmetic Options Help

B == o B EEEE =)

Temperature Scan...
Microplate Scan...
Digcover Scan. .
Batch Scan..

Paolar Scan... N

Halt Scanning... \

Choose Collect.

A drop-down\menu appears.

2  Choose Batch Scan....

The Batch Samples dialog box appears:
Batch Samples |

Batch Hame I

File Browsze I Data File Hame I

Comment &ll Files [ I

Mumber of Pozitions 0

_+ oK I Cancel | ﬁ Batch Control. .. Help. ..

Fill in appyopriate pargmeters.

Use Batch Contol... as necessary.

Click OK:

The batch scan starts.
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Polar scan

Introduction

Polar Scan (or quick polarization) sets up and runs an experiment using optional polar-
izers. Instead of running polarization scans that move the polarizers at each wavelength,
this scan sets the polarizer, runs a scan, moves the polarizer, runs a scan, etc. After all
necessary components of the polarization are taken, the polarization and anisotropy
values may be calculated. Polar Scan is sometimes the only method for measuring po-
larization with certain polarizer configurations (e.g., manual slits in certain positions).

To start a polar scan,
In Run Experiment,

B D ataM ax
File Edit Miew | Collect Peaks Search  Arthmetic Optiohs  Help

Rr] BJ

Experiment... CiksC C%DI ﬁ IEMZ,I:%}I:%}MEIEMIMXIEI a IEIHI

Matri Szan...
Temperature Scan...
Microplate Scan...
Dizcover Scan...
Batch Scan...

Palar Scan.*

Hait Scanning.\.\

&) B SN0V

Choose Collect.

A drop-dowm\menu appears.

Choose Polar Scan....

The Quick

Polarization Ul guEIEETTN]
dlalog box Specify non-polarizer expenment.

appears:

il Expenment HName I

File Browse | Data File Hame I

G Factor Iﬂ

[G Factor zet to 0 will cause software to measure it._)

Polarization [ Anizotropy [ Baw W

- (1] 4 | Cancel I Help... |

Choose an existing non-polarization experiment.
Fill in appropfriate parameters.
Click OK.

The quick polarization scan starts.

7-13




DataMax v. 2.20 (2 Nov 2001) Advanced Scanning and Displaying

Settings for advanced scans

Following are a list of all fields and settings in the various advanced-scan dialog boxes,
in alphabetical order.

[Advanced... | Advanced...

To change the preset values for a discover scan, use the Advanced... button.

1 Click Advanced....

The Discover Scan — Advanced Parameters dialog box opens:

a To adjust the excitation monochromator,

e Place the cursor on the Min field, and enter a minimum wavelength.
e Place the cursor on the Max field, and enter a maximum wavelength.
e Place the cursor on the Interval field, and enter a new increment.

b To adjust the emission monochromator,
e Place the cursor on the Min field, and enter a minimum wavelength.
e Place the cursor on the Max field, and enter a maximum wavelength.
e Place the cursor on the Interval field, and enter a new increment.

Dr.cover Scan - Advanced Parameters

E xcitation [nm]

Interval |2|]

lrﬂin |28I]

Integration Time (=] I.ﬂﬁ K Clitz [nm band pass]

Max |‘35[I Interval |1l]

itati 1
S High Yoltage [¥) IEIEI] Excitation I

Emizzion |1

ok | Cancél |  Help.. |
/

\

C To adjust the integration time per data point,
e Place the cursor on the Integration Time field, and enter a time.

d To adjust the S detector’s high voltage,
e Place the cursor on the S High Voltage field, and enter a voltage.

e To change the slits,

e Place the cursor on the Excitation field, and enter a new excitation-
monochromator slit-width.

e Place the cursor on the Emission field, and enter a new emission-
monochromator slit-width.

f For help,
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e Click the Help... button.

2  Click OK.

The Discover Scan — Advanced Parameters dialog box closes.
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Anisatiopy [ Anisotropy
When the Anisotropy checkbox is enabled, the system records the anisotropy values
during a polar scan.

To record the anisotropy component of the signal,

1 Click the checkbox next to Anisotropy.

7-16




DataMax v. 2.20 (2 Nov 2001) Advanced Scanning and Displaying

Batch Browse

Batch Browse selects a saved batch file—with batch parameters—upon which to per-
form a batch scan. DataMax uses the batch file’s batch parameters for the batch scan. A
batch file has the extension . BCH.

To select a batch file for a batch scan,

1 Click Batch Browse.

The Select Batch dialog box appears:
Select Batch

File Hame: Directories:

Im c:\datamaxidata

n et
£ datamax
3 data

Drives:

- I = c: j
Lizt Fileg of Type:
|=.bch =l
Arguments
|

Choose thedesired batch file.
Click OK.

The Select Batch dialog box closes, and the batch’s name appears in the Batch
Name field in the Batch Samples window.

WIN
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Batch Contiol... | Batch Control...
The Batch Control... button sets the order and types of experiments to do in the batch
process.

To set up a batch process,

1  Click Batch Control....

The Batch Samples — dialog box opens.
2 If desired, click the Automatically name Data
Files Yol

CheCkbOX- @Note: If the Automatically name Data
This names all data files Files checkbox is disabled, all data
sequentially. file names must be entered manually.

Batch Samples -
Sample Paozition

w1 2 &3 f"& [+ Automatically name D'ata Files

| Add Experiment. ..
Poz. Experiﬁent I arm [rata File Mame Comment

Cancel 7

Read... \I| Save.-’-‘-.s..\ || [ [ || B EmmsE 3 I

\

3\ Click the appropriate Sample Position radio but-

ton.
This chooses the position of -
the sample in the optional Note: The Sample Position must be

sample changer for the first 1 if there is no optional sample
experiment. changer available.

4 Click Add Experiment....

The Define Data File dialog box appears.

7-18




DataMax v. 2.20 (2 Nov 2001) Advanced Scanning and Displaying

5
6

Batch Samples -

Sample Pozition

LOI b e
Add Experiment. .. I

Foz.  Expenment MaAme

Choose an existing experiment file (. EXP) for
the batch process.

H Define [Data File
Click OK.
The Define = P K|
Data Fil c:\datamaxidata
ata rie Cancel |
window closes = = =
’ £5) datamax e
and the 29 data Help |
experiment file e
name appears in =
. > MHetworl... |
the Experiment
Name column. List files of type: Dirives:
IEHperiment Files[".ExF] j I (=5 j

v Automatically namme O'ata Files

[rata File M ame Cormrment

1\

Fead... ” S.Ewe.-“-".s...A || (ElEan sl I| Eremove »e I

\

Entey a data file name (if not done automatically
with the checkbox)

Enter\a comment.
Repeat the process from step 3 through 8.
To remove an experiment, click Removey.

To rempve all experiments from the table, click
Clear All».

To save a bat¢h process,

Create a\batch process as listed above.
Click Save As....
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3

1
2

Batch Samples -

Sample Pozition

] T2 3 C 4
| Add Esperiment. .. I

Pos.  Esxperiment Mame

Advanced Scanning and Displaying

The Save Batch File dialog box appears.

E nte r th e \ File: name: Folders:
d eS | red B c:\datamaxidata ' c | |
name for -

Help |

[ Bead arly

- Metworl... |
[

the batch
file.

Click OK.
The batch file is

saved, and the
Save Batch File dialog box closes.

Use or modify the open batch process as re-
quired.

Save file as type:

Dirives:
I =

| Batch Files( BCH)

=

To open an existing batch file,

Click Batch Control....
The Batch Samples — dialog box opens:

[+ futormnatically name Data Files

[rata File Mame Comment

Read... d | Save bz

[ [ || B EmmsE 3 I|

3

Click Read....

The Read Batch File dialog box opens:
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4 Choose an existing batch file to open.

Read Batch File

Help

Fil= name: Folders:
:hdatarnaxhdata °
- e oA =
5] datamax |

25 data

[ Eead only

L

M etwark...

Lizt files of ype:
| Batch Files(*. BCH)

5  Click OK.

The Read Batch File dialog box closes; DataMax reads the batch file and dis-
plays the parameters in the Batch Samples — dialog box.
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Batch Name | Batch Name

The Batch Name data-entry field
displays the name of the batch file upon which the batch scan is performed. The file
name can be directly entered, or selected via the Batch Browse button. The file name
chosen here must be an existing file.

To select an existing batch for a batch scan,

1  Click Batch Browse.
Or

1 Type the exact name, including the drive and di-
rectory, if necessary.

Batch Samples |

File Browsze I Data File Hame I

Comment &ll Files [ I

Batch Hame I

Mumber of Pozitions 0

oK Cancel Batch Control. .. Help. ..
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Comment AllFiles [ Comment All Files
To add the same comment to each file in the batch scan,

1 Click the Comment All Files checkbox.
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| Comment field

Visible in the batch scan’s dialog box, the comment field is unlabeled, but has a
Comment All Files checkbox next to it. To add a remark or comment about a batch
scan,

1 Click in the comment field.
Z  Enter the comment.
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Data File Name  |C:\DATAMAX\DATA\xenondat. 5PC Data File Name
Found on most advanced-scan

dialog boxes, the Data File Name data-entry field displays the name of the file to which
the scan data are saved. The name can be directly entered, or selected via the File

Browse button.

To name the data file for an advanced scan,

1  Click File Browse.
Or

Enter the name.in the Data File Name field.

Matrnix Scan

Expernment Hame IE:‘\DATA

Ng‘\dﬂﬂ.exp
File Browse | Data File Mame IE:‘\DATAH ADATAAxenondat. SPC

Starting £-axiz Yalue |1 111}
Ending Z£-axiz Yalue |2|]|]
Mumber of Scans IU

Pausze Time between Scans [zec] |5
Sum of zlit widths [band pasz] |1I]

Mazk Rayleigh 1zt order v Mazk Ravleigh 2nd order v Trigger Time Bage Scan [

0K I Cancel I Help... |
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Ending Temperature 27 Ending Temperature
Not accessible in the temperature scan dialog box, the Ending Temperature displays the
temperature at which a temperature scan experiment must end. The temperature units

are specified in the original experiment. The temperature controller adjusts to this tem-
perature before the final scan.

Set the Ending Temperature using the Temp Control... button.
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Ending Z-axis Value [200 Ending Z-axis Value

The Ending Z-axis Value sets the
ending wavelength (in the original experiment’s units) for a matrix scan. The originally
fixed monochromator stops here at the conclusion of the matrix scan.

To set the ending point,

1 Click on the Ending Z-axis Value field.
2 Enter the ending value.
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Advanced Scanning and Displaying

Exp. Browse selects a saved experiment upon which to perform an advanced scan.

DataMax uses the chosen experiment’s parameters for the scan.

To select an experiment for a matrix scan,

1 Click Exp. Browse.

The Select Experiment dialog box appears:

Select Experiment

File Hame:

c:hdatamax"\dflﬂ _EXD
A

Directories:
c:‘datamaxidata

A o L
£5) datamax

3 data

i,

Drives:

Cancel

Info

i

Lizt Files/ of Type

I’.exp

L.

Argum

/

Choose the
experimen

sired @
Click OK.

The Select Experiment dialog

Note: For

a polar scan,

choose only non-polarizer
experiments.

box closes, and the experiment’s name appears in the Experiment Name field in

the advanced scan’s window.
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Experiment Name  [C:\DATAMAX\dfIt1.exp Experiment Name

Found on most advanced-scan
dialog boxes, the Experiment Name data-entry field displays the name of the file upon
which the advanced scan is performed. The name can be directly entered, or selected
via the Exp. Browse button. The file name chosen here must be an existing file.

To select an existing experiment for an advanced scan,

1 Click Exp. Browse.
Or

Type the exact o

name, including the @ _
. ) . Note: For a polar scan,
drive and directory, if choose only non-polarizer

necessary_ experiments.

Matnix Scan

CADATAMAXNAM exp

)| Experiment Name

Eile Browsze | Data File Hame CADATAMAXADAT A\xenondat SPC

Starting £-axiz Yalue |1 111}
Ending Z£-axiz Yalue |2|]|]
Mumber of Scans Iﬂ

Pauze Time between Scans [zec] |5
Sum of zlit widths [band pasz] |1I]

Mazk Rayleigh 1zt order [ Maszk Rayleigh 2nd order [ Trigger Time Base Scan [

(1].4 I Cancel I Help... |
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File Browse | File Browse

Advanced Scanning and Displaying

File Browse selects a saved data file—with experimental parameters—upon which to
perform an advanced scan. DataMax uses the data file’s experiment parameters for the

scan.

To select a data file’s experiment parameters for an advanced scan,

1 Click File Browse.

The Select File Name dialog box appears:

Select File Hame

File Hame:

[:: \datamaxidata\xenondat_spc

1.zpc
2.zpc
3.spc
4_zpc
anthem.spc
anthex. zpc
anthxcor.spc
contour_s
dark._spc

demo3d_spc
fimb1.zp

Amb1n.zpc ;I

Lizt Fileg of Type:

Directories:
c-hdatamaxidata

[ A
5] datamax
#3 data

Dnves:

n Cancel |

Info

I . spc
Arguments

Z  Choose the désired

data file.
3 Click OK.

The Select File Name dialog box

closes, and the experiment’s
name appears in the Data File
Name field in the advanced
scan’s window.

@Note: For a polar scan,

choose only non-polarizer
experiments.

Warning: The original data are
overwritten when the experi-

ment is run.
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G Factor II] G Factor
The G factor, or grating factor, is a
correction for the wavelength response to polarization of the emission optics and detec-
tors. See the Polarizers for Spex® Spectrofluorometer Systems Operation Manual for
more detail about the G factor. Found on the polar scan window, G Factor sets or
measures the G factor for the system.

To set a predetermined G factor,

1  Click on the G Factor field.
72  Enter the G factor.

To let the system measure the G factor,

1  Click on the G Factor field.
2 Enter 0 (zero).
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Helb. | Help...

Most advanced scan dialog boxes contain a help button. For additional on-line help,

1  Click Help....

A Help window appears:

2 15A - Experiment/Post-Processing Help

File Edit Bookmark Optioh: Help
Enntentsl ﬁearchl Hack | Erint I £4 | ) | I

Temperature Scan Parameters ﬂ
CollectfTemperature Scan or from the Tool Bar {optional feature)

Each Temperature Scan is defined by a unique set of parameters. These parameters are
displayed and explained belaw.

|=| Temperature Scan

Experiment Name  [C:ADATALIFE\EXP_01
Data File Name  |c:\datalife\data\data_01

Starting Temperature 1

Ending Temperature 50

Mumber of Temperaturezs 100

Pausze Time for Multifile [zecs] |5

| =IC. I Eﬂncel I Temp Control... I Help... I

Z  Click on the feature of interest.

A window containing an explanation of the feature appears.

Click the [XI box in the upper right corner.

The Help window closes.
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Mask Rayleigh 1st order [ Mask Rayleigh 2nd order ¥ Mask Ray]elgh
When light travels through transparent media (e.g., solutions, air), a small fraction is
scattered. Rayleigh scattering is related to the inhomogeneities in the molecular struc-
ture, or caused by particles smaller than the wavelength of the incoming light. Glass is
an example in which small fluctuations in the refractive index induced by its amor-
phous nature scatter light in all directions, without changing the frequency of the scat-
tered light, because the inhomogeneities are locked into the glass’s microscopic struc-
ture. DataMax has the ability to mask these strong Rayleigh-scattering peaks in a spec-
trum, in order to observe nearby Raman bands. The Mask Rayleigh checkboxes are
found on the matrix scan dialog box. The Mask Rayleigh I*' order and Mask Rayleigh
2" order checkboxes tell DataMax to block the first-order and second-order Rayleigh
lines, respectively.

To mask the first-order Rayleigh scatter,

1 Check the checkbox next to Mask Rayleigh 1°
order.

To mask the second-order Rayleigh scatter,

1 Check the checkbox next to Mask Rayleigh 2™
order.
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Humber of Posihionsz 0

Number of Positions
Number of Positions is found on the microplate and polar scan windows; it displays the
total number of wells that the MicroMax is to scan. This field is not directly adjustable

in this window. Instead, DataMax calculates it from parameters set using Plate Con-
trol....
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0 Number of Scans

Found on the matrix scan dialog
box, Number of Scans sets the number of scans that the system runs, including the one
at the Starting Z-axis Value and the Ending Z-axis Value.

Mumber of Scans

To choose the number of scans in the matrix scan,

1 Click on the Number of Scans field.
2 Enter the number of scans.
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Number of Temperatures 3 Number of Temperatures
On the temperature scan window, the Number of Temperatures displays the total num-
ber of different temperatures at which the system will acquire data. This value is not
accessible using this window. Instead, DataMax calculates the Number of Temperatures
from the specified temperatures, using the Temp Control... button.
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Pauze Time between Scans [sec] |5 Pause Time between
Scans
Only found on the matrix scan window, Pause Time between Scans sets the time, in
seconds, that each spectrum remains on the screen before the next scan is run.

To set the pause time,

1  Click on the Pause Time between Scans field.
2 Enter the length of time.
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Pausze Time for Multifile [secs] Iﬂ Pause Time for Multifile

Pause Time for Multifile sets the
time, in seconds, that each spectrum remains on the screen before the next scan is run.
Enter 0 for no pause time.

To set the pause time,

1 Click on the Pause Time for Multifile field.
2  Enter the length of time.
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Plate Contiol... | Plate Control...
Plate Control... selects the particular wells to scan in a microplate scan.

1 Click Plate Control....

This opens the MicroPlate Configuration dialog box:

MicroPlate Configuration |

Plate M ame/ 0 I

Select zamples by typing in the coordinates of the MicroPlate cellz. Click ‘Add' to add
to the end of the sample list or 'lnzert’ to insert before selected zample in the list.

Current Plate Range: &1 - H12

— Sample zelection
Mew Groups >

Frorm; I Al
I |nerts = |

<<Femove

Clear All

To:

" Elark ﬁ'

Save Set. .. | Load Set... | k. I Cancel | ?l

2  Enter the corre parameters:

o Plate Name
e Groups of blan

3  Click OK.

or unknowns

@Note: For more information on running microplate scans and se-
lecting wells, see the MicroMax Operation Manual.
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Advanced Scanning and Displaying
Bolarization I Polarization

Polarization is available only with polar scans. When the Polarization checkbox is en-
abled, the system records the polarization values during a polar scan.

To record the polarization component of the signal,

1

Click the checkbox next to Polarization.
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Raw ¥ Raw

Raw is only available in polar scans. When the Raw checkbox is enabled, the system

records the four raw values (VV, VH, HV, HH) during a polar scan. Four files are cre-
ated: one for each set of polarizer orientations.

To record the raw components of the signal,

1 Click the checkbox next to Raw.
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Starting Temperature 25 Starting Temperature
Not accessible through the temperature scan dialog box, the Starting Temperature dis-
plays the temperature at which the experiment must start. The temperature unit is speci-
fied in the original experiment. The temperature controller adjusts to this temperature
before starting the scan.

= v

e

Note: Set the Starting Temperature using the
Temp Control... button.
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Starting Z-axis Value
Available with a matrix scan, the
Starting Z-axis Value sets the
starting wavelength (in the original experiment’s units) for the matrix scan. The origi-
nally fixed monochromator begins here at the start of the matrix scan.

Starting Z£-axis ¥alue |1 111}

To set the starting point,

1 Click on the Starting Z-axis Value field.
2  Enter the starting value.
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Sum of slit widths [band pass) |1u Sum of slit widths

Sum of slit widths is visible on
the matrix scan window. The Sum of slit widths sets the total bandpass of the system
during a matrix scan.

To set the sum of slit widths,

1 Click on the Sum of slit widths field.
2  Enter the bandpass.
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Temp Control.. | Temp Control...
In a temperature scan, use Temp Control... to set starting and ending temperatures, the
number of temperatures, temperature tolerance, and equilibration time.

1 Click Temp Control....

The Temperature Control dialog box opens.

To set the starting temperature for the experiment,

d  Click in the field under Start Temp.

b Enter the desired temperature.

To set the ending temperature for the experiment,

Temperature Control

d  Click in the field

under End Temp. Celsius
. End Temp Humber of Temps
b Enter the desired Iz? 0 3
temperature.
To set the total number of dlerance [+4-]
temperatures during the %gg |D-1D
run, ol quilibration Time [rins]
/
d  Click in the field 010
under Number Of i+ |nzert Standby Temperature
Temps. " Replace |2|:|_|:||:|
b Enter the number Wil B

of temperatures. |' Temperature Sensgr

é " Probe [External)
Note: The number of Turn bath aff at enfﬂf v

temperatures also can  esperiment
be calculated from the
specific temperatures
to be used in the
experiment.

To set the tolerance of a temperature/reading,
d  Click in the field under Tolerance.

b Enter the tolerance.

This value is the specified accuracy of a temperature reading. The temperature
of the sample will be as shown, plus or minus the tolerance, within the length of
time designated in Equilibration Time.
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To set the equilibration time,
A Click in the field under Equilibration Time.

b Enter the equilibration time.

The Equilibration Time is the time that the temperature controller holds the
temperature within the Tolerance. The equilibration|time starts as soon as the
temperature is within the tolerance. If a temperature|spike occurs, the timer re-
sets, and the equilibration time restarts.

To set the standby temperature,
a Click in the field under Standby Temperature

b Enter the standby temperature.

The Standby Temperature is the temperature to whicl} the temperature controller
sets itself after the final measurement. If the Turn bath off at end of experiment
checkbox is active, the controller shuts off after it reaghes the standby tempera-
ture. If the checkbox is not checked, the controller majntains the standby tem-
perature indefinitely.

To specify a list of temperature values automatically,

a Complete Start Temp, End Temp, and Number of Temps fields.
DataMax automatically calculates temperature values gnd displays them in the

list, in ascending order,
. . Temperature Control
using a linear scale.

Celzivg
To SPCCify a list of [ Start Temp End Temp\ Mumber of Temps
temperature values |ﬁ |2?.c| \ |3
manually,
Tnlerar\me [+4]
a To insert a new =0 010
temperature in the 26.0
list, 27.0 Equilibration Time [minz)
* Place the oo
mouse cursor

where the new + |mzert Standby Temperature
value should Replace 20,00
appear. Add to End
= Enter the new
1 T &mperature Senzor ok |
Va,ue' Probe [E xternal]
- Ch(_:k the Insert + \Bath [Inkernal] Cancel |
radio button. Cumbak off at erdl of
urh bath off at end o . |
b e:-:perimfxt v i
To replace an

existing temperature with a different value,

= Place the mouse cursor whare the alternate value should appear.
= Enter the alternate value.

= Click the Replace radio button.
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C To add a new
temperature to the
end of the list,
= Place the

mouse cursor

Temperature Control |

Celziuz

End Temp Humber of Temps
|2?.n |3

in the text area
above the llb[ Tolerancs [+/]
= Enter the new %gg 010
value. 27.00 o :
) E quilibration Tirme [minz
= Click the Add = (i)
to End radio '
button. i+ |nzert Ctandby Temperature
To choose the type of :_ hizplees 20.00
Add to End
temperature sensor, o=
a . . Temperature S ensor 0k |
Click the radio " Probe [External]
button for external (= Bath [Internal) Cancel |
Probe or internal Turn bath aff at end of v o
Bath. expenment —l

X

To turn off the
temperature controller at the end of the experime

a Click the checkbox Turn off bath at end of experiment.

2  Click OK.

The Temperature Control dialog box disappears, and the starting and ending
temperatures are displayed.
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Trigger Time Base Scan [ Trigger Time Base Scan
For a matrix scan, the Trigger Time Base Scan checkbox tells DataMax to trigger a
time-based scan.

To trigger a time-based scan,

1  Click the checkbox.
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8. Constant-Wavelength Analy-
Sis
Introduction

The Constant Wavelength Analysis application has two functions:

e Batch collection of single-wavelength emission data from a large number of sam-
ples. A record of the fluorescence with respect to all specified acquisition modes is
made.

e (Quantitative analysis, i.e., determine the concentration of analyte in samples. Two
or more standards are used as a reference first, then the unknowns are scanned.

The samples can be in either the system’s sample compartment, or the optional Micro-
Max microwell-plate reader (connected to the sample compartment with optional fiber-
optic cables). After data-acquisition, the data may be exported into a spreadsheet, and
analyzed using a spreadsheet program such as Microsoft” Excel™.

In Constant Wavelength Analysis, adjustable parameters include:
e Number of times to scan a sample

e Wavelength at which a sample is scanned

e Statistical analysis

e Locations of sample(s) and blank(s)
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Quick guide for constant-wavelength
analysis
To start Constant Wavelength Analysis,

In Instrument Control Center,

1
2

Click the Constant Wavelength Analysis button.

The Constant Wavelength Analysis main screen appears.

Specify the Wavelength Sets (the excitation and
emission wavelengths for the monochromators).

Set Detector Parameters:

a Accept the default parameters.
Or

Enter new Integration Time, Standard Error, and Maximum Trials.

Choose to use the sample compartment, or op-
tional MicroMax with microwell plate.

Define acquisition modes.

a Choose and select optional polarization modes, if available.
b Select acquisition modes from the available ones in the list.
Or

Define and select custom acquisition modes.

Choose optional kinetics or temperature mode,
if available.

Define optional kinetics or temperature mode, if
chosen.

Click Proceed to Acquisitions.

This activates the parameters and opens the Data Display window.
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For batch processing without the MicroMax,
In the Data Display window,

© O N oOO1T ~AWN -

10
11

12

Enter an optional comment.

Choose Options....

Choose to display acquisition mode or raw data.
Click Start Acq.

The New Sample dialog box appears.
Choose the sample type as unknown.

Select the position of the sample (with optional
sample changer).

Enter a name for the sample, if desired.

Place the sample in the correct position in the
sample chamber.

Choose dark correction, if desired.
a Check Dark correction enabled.

b Click Dark Values....
The Dark Values dialog box opens,

a Enter dark values.
Or

Acquire Now.
b Click OK.
Click Run Sample.

Data collection begins.

Repeat steps 5 through 10 for the rest of the
samples.

After the last sample is scanned,

Click Cancel.

One index card is created per wavelength set. The tab of each index card identi-
fies the wavelength set. To view each index card,

a Click on the index card’s tab.

8-3




DataMax v. 2.20 (8 Nov 2001) Constant-Wavelength Analysis

The index card moves to the front.

13 Click Save Data to save the data on that index

card.
Or

Click Done to return to the main screen.
Or

Click Start Acq to start another run.
Or

Click Print... to print a table of the data and pa-

rameters.
Or

Click Append... or Delete... to edit the data.
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For batch processing using the MicroMax,
In the Data Display window,

Enter an optional comment.
Click Start Acquisition.

Click OK when the Concentration Reference
dialog box appears.

Click OK when the Concentration Fit dialog

box appears.
The Samples From... dialog box appears.

Choose Titer Plate Box.
Click OK.

The Titer Plate Configuration dialog box appears.
Enter a name for the sample, if desired.

Choose the type of sample (unknown, standard,
blank).

Place the samples correctly in the MicroMax.
0 Click OK.

Data collection begins. When done,

B~ O WON -

- ©O© O0O~N OO,

d Continue data collection.
e Change the configuration of samples to scan.
e Click OK.

e The new samples are scanned; the data are appended to the existing
data.

b Save the titer-plate configuration model.
e Choose Save Set....
e This stores the microwell-plate’s configuration in a file.

C Load a new titer-plate configuration model.
e Click Load Set....
e This recalls a previously saved microwell-plate configuration.

d End data collection.
e C(Click Cancel.
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11
12

The collected information appears on the Data Display screen. One index card
is created per wavelength set. The tab of each index card identifies the wave-
length set. To view each index card,

Click on the index card’s tab.
The index card moves to the front.
Click Save Data to save the data on that index

card.
Or

Click Done to return to the main screen.
Or

Click Start Acquisition to start another run.
Or

Click Save Data to save the parameters and

data.
Or

Click Append, Delete, or Calc to edit the data.
Or

Click Print to print a table of the parameters and
data.
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For concentration determination without the MicroMax,
In the Data Display window,

- © OO N OO w N~

-

—\ —_
6V N —

Enter an optional comment.

Choose Options....
The Data Display Settings dialog box opens.

Enable fit.
Choose type of fit.

Choose to display acquisition mode or raw data.
Click OK.

The Data Display Settings dialog box closes.

Click Start Acq.

The New Sample dialog box appears.

Choose the sample type (unknown, standard,
blank, empty).

If standard, enter concentration.

Select the position of the sample (with optional
sample changer).

Enter a name for the sample, if desired.

Place the sample in the correct position in the
sample chamber.

Choose dark correction, if desired.
Check Dark correction enabled.
Click Dark Values....

The Dark Values dialog box opens,

O O T

Enter dark values.
Or

Acquire Now.

)

Click OK.
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14 Click Run Sample.

Data collection begins.

15 Repeat steps 7 through 14 for the rest of the
samples.

After the last sample is scanned,

16 Click Cancel.

One index card is created per wavelength set. The tab of each index card identi-
fies the wavelength set. To view each index card,

a Click on the index card’s tab.
The index card moves to the front.

17 Click Save Data to save the data on that index

card.
Or

Click Done to return to the main screen.
Or

Click Start Acq to start another run.
Or

Click Print... to print a table of the data and pa-

rameters.
Or

Click Append... or Delete... to edit the data.
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For concentration determination using the MicroMax,
In the Data Display window,

Enter an optional comment.
Click Start Acquisition.

The Concentration Reference dialog box appears.

Choose a reference signal.

The Concentration Fit dialog box appears.

Choose the type of fit.

The Samples From... dialog box appears.

Choose Titer Plate Box.
Click OK.

The Titer Plate Configuration dialog box appears.

Choose the type of sample (unknown, standard,
blank).

Enter a concentration (if the sample is a stan-
dard).

Enter a name for the sample, if desired.

Place the samples correctly in the MicroMax.
Click OK.

Data collection begins. When done,

2O 00 N OO0 A W N-

- O

a Continue data collection.
e Change the configuration of samples to scan.
e Click OK.
e The new samples are scanned; the data are appended to the existing
data.

b Save the titer-plate configuration model.
e Choose Save Set....
e This stores the microwell-plate’s configuration in a file.

C Load a new titer-plate configuration model.
e Click Load Set....
e This recalls a previously saved microwell-plate configuration.

d End data collection.
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12
13

e Click Cancel.
The collected information appears on the Data Display screen. One index card
is created per wavelength set. The tab of each index card identifies the wave-
length set. To view each index card,

Click on the index card’s tab.
The index card moves to the front.
Click Save Data to save the data on that index

card.
Or

Click Done to return to the main screen.
Or

Click Start Acquisition to start another run.
Or

Click Save Data to save the parameters and

data.
Or

Click Append, Delete, or Calc to edit the data.
Or

Click Print to print a table of the parameters and
data.
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Main menu

EH¥ ISA Constant Wavelength Analyzis - Sample

Esperiment  Yiew Help

The main menu of Constant Wavelength Analysis contains three items:
e Experiment

e View

e Help

Clicking on any of the above three items reveals a drop-down menu with choices. This
section describes those choices in detail.
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Experiment

H¥ ISA Constant Wavelength Analysis - Sample

Experiment  ¥iew Help

Mew Experiment Chrl+M
Load E=periment... Clrl+L
Save Expenment Method... Chil+5
HecentEilE

E xit

The Experiment command deals with creating, loading, and saving constant-wavelength
analysis experiments. There is a provision for quitting Constant Wavelength Analysis.

New Experiment

The New Experiment command has two functions. The first function is to clear existing
settings and entries in the Constant Wavelength Analysis application. The second func-
tion is to update the various units, if they were changed in other applications (e.g., Vis-
ual Instrument Setup) open at the same time.

To clear settings or update units in Constant Wavelength Analysis,

1 Click Experiment.

A drop-down menu appears.

H¥ ISA Constant Wavelength Analysis - Sample

Experiment  Miew Help

Hew Experiment Ctrl+t
Load E=periment... Chrl+L
2 Choose NeW Save Experment Method... Chil+5
Experlment EeczentEle
All settings disappear, and the >
=it

units are updated.

Load Experiment...
Load Experiment... opens a previously saved experiment (with the . CWA extension), to
use those experimental parameters.

To open an existing constant-wavelength analysis experiment,

HHISA Constant Wavelength Analysis - Sample

1 Click Experiment.— 5 SaRstilitt

A drop-down menu appears.

MHew Expenment Chrl+H
> LloadExperiment... Chl+L
2 Choose Load Save Expernment Method... Chil+5
Experiment.... S
The Open dialog box appears. >
it
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Constant-Wavelength Analysis

Open
File name: Folders:
I wal c:\datamax I“
e Cancel |
= C: <
5 datamax
3 das _ b |
[ drivers —
23 hasdlock _Metwork_|
- (7 isa_b ;I

izt hiles of type:
|I|:wn Files (~.cwa)

I
Choose an exjsting constant-wavelength analy-
sis experiment to load.

Click OK.

The Open dialog box closes, the desired file opens, and the settings appear in
the Constant Wavelength Analysis window.

4

Save Experiment Method...

Save Experiment Method... saves the settings and parameters for the constant-
wavelength experiment, without the saving any data. The experiment is saved with a
. CWA extension.

To save a constant-wavelength analysis experimental setup,

1 Setthe experimental parameters.
2 Click Experiment.

A drop-down menu appears.

Choose Save Ex-\)

periment Method....
The File Save As dialog box ap-
pears.

H¥ ISA Constant Wavelength Analysis - Sample

Experiment  Wiew Help

Ctel+H
Load Experiment... Chrl+L
Save Experiment Method... Chil+5

Mew Experiment

EezentEHe

E xit
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4 Enter a name for the experiment.

File Save As 7| %] |
File name: Folders:

Im c-hdatamax

— Cancel |
- c -
=5 datamax |
(L] data Hel
([ drivers Hetwork._. |

Save file as lype:

Sample Files [*.cwa)

5 Click OK.

The File Save As dialog box closes, and the file is given a . CWA extension

automatically.
Exit _ :
To leave Constant Wavelength Analysis, g |SA Constant Wavelength Analpszis - Sample

. . Experiment Miew Help

1 C“Ck EXpel’Iment Mew Experiment Clrl+H

A drop_down menu appears. Load Experiment... Clrl+L

. Sawve Experiment Method... Chl+5
2  Choose Exit. —
ecentFHle
The Constant Wavelength _
Analysis application closes. Ci
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View

HP1SA Constant Wavelength Analysis - Sample

Experirnent | Wiew Help
v Toolbar

—————— ' Statuz Bar

Eull Size

The View command controls how the Constant Wavelength Analysis screen appears,
affecting the toolbar, the status bar, and the size of the window.

Toolbar
The Toolbar option chooses whether or not the toolbar appears on the screen. If a check
appears next to Toolbar, then the toolbar appears on the screen.

To remove or add the toolbar to the Constant Wavelength Analysis window,

1 CI |Ck Vle W. HFISA Constant Wavelength Analysis - Sample
A drop-down menu appears. Experiment® iew Help
. /@i v Toolbar
2 C“Ck TOO/baI’ ————  Statuz Bar
The toolbar appears or disappears, Full Size

and a check appears or disappears next to the command.

Status Bar

The status bar is the description, on the bottom of the window, of where the mouse cur-
sor is. The Status Bar option chooses whether the status bar appears on the screen. If a
check appears next to Status Bar, then the status bar appears on the screen.

To remove or add the status bar to the Constant Wavelength Analysis window,

1 Click View. £ 15A Eﬂnslnl aelength Analysis - Sample
A drop-down menu appears. Erpeim View Help

. Dlﬁli v Toolbar
2 Click Status Bar. L

The status bar appears or Eull Size
disappears, and a check appears or disappears next to the command.

Full Size
The Full Size option resizes the Constant Wavelength Analysis screen. When Full Size
is activated, the screen reverts to the default size.

To return the Constant Wavelength Analysis window to its default size,

1 C||Ck V[eW -_g?_-ISA Constant Wavelength Analysziz - Sample
A drop-down menm Help
. . = v Toolbar
2 Click Full Size. Bt

The Constant Wavelength Eull Size
Analysis window shrinks or expands back to the default size.
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Help

HHISA Constant Wavelength Analysiz - Sample

Experiment “iew | Help

IE E E |ndey

Uzing Help

About [S4 Cwia, .

Help provides assistance and information about Constant Wavelength Analysis, such
as an index of commands, how to use the Help function, and the version level of Con-
stant Wavelength Analysis.

Index
The Index command displays detailed information about how to use Constant Wave-
length Analysis, toolbar buttons, and commands.

To view help about Constant Wavelength Analysis,
1 CI |Ck Help HI5A Constant Wavelength Analysis - Sample

E=penrmert 2T Hel
A drop-down menu appears. i _ —

- T DS e
2 Click Index Wsing Hel

The CWA Help Contents window About 154 Cwib,..

opens. < ISA - Constant Wavelength Analysis Help
File Edit Bookmark Options Help

3 CIiCk the Enntent&l ﬁearchl Back | Eririt | o5 |/p/|/
box in the CWA Help Cont

upper right
corner—_ |

The CWA Help
Contents dialog box How Dol . .2
closes. ? R

Using Constant Wawvelength Analysis (CWA) Application

Step-by-step instructions to help you complete your tasks in Gy

Answers to the most commaonly asked guestions and directions far
accessing the most often used features.

ﬁ Main Menu Reference
Mo-nonsense description of each menu item and a reference to

corresponding tool har buttons.

A Tool Bar Buttons

!

Description of each toal bar buttan with cross references (where
appropriate) for menu commands.

For Help on Help, Press F1

KIS 2
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Using Help
The Using Help command shows information about how to use Windows™ help func-
tions.

To view information about Windows™ help,

1 C“Ck Help H¥ ISA Constant Wavelength Analysis - Sample

A drop-down menu appears. Erpenment—¢ Help

2 Click Using Help. IR, T | —

The Windows Help dialog box ap- About 154 CwWh. .
pears.

E? Windows Help

3 Click the - — 3
[X] box in

Hide Bach Fonward  Ophionz Web Help
mD topic
the upper
right

|+

1. In Help, click one of the following tabs:

® To browse through topics by
category, click the Contents tahb,

/ 2] Print & topic ) s Tosee a list of index entries, click
CO rner [2] Move through tapics you've seen the Index tab, and then either type
. @ Get Help in & dialog box a ward or scroll through the list,
The Windows {@: How to Change the Help Window s To search for words or phrases that
R may be contained in a Help topic,
Help dlalog box click the Search tab,
CIOSCS. 2. Inthe left frame of the Help window,

click the topic, index entry, or phrase
to display the corresponding topicin
the right frame,

Note

e Click Web Help B onthe Help
toolbar to get technical support,
answers to frequently asked questions,
and late-breaking tips about working
with Windows,

Related Topics LI

About ISA CWA...
About ISA CWA... provides the version number and copyright date for the Constant
Wavelength Analysis application.

To view the version number and copyright,

4 Click Help— Ry e
A drop-down menu appears. Help

) = % Index

5 CI'Ck About ISA \E) Uszing Help —

CWA . About 154 Chaid, .

The About ISA Constant Wavelength... dialog box opens.
6 Click OK

The dialog box I5A Constant Wavelength Analysis
closes. Version 2.2.9

Copyright € 2000 Jobin Yvon, Inc.
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Toolbar L= 2]

The toolbar provides shortcut buttons for commonly used commands in Constant
Wavelength Analysis. The buttons available are:
New Experiment

Load Experiment

Save Experiment Method

About ISA CWA

Z =g & B

Help

Clicking on any of these buttons activates the corresponding command. The following
section describes these buttons in detail.

8-18




DataMax v. 2.20 (8 Nov 2001) Constant-Wavelength Analysis

New Experiment

The New Experiment command has two functions. The first function is to clear existing
settings and entries in the Constant Wavelength Analysis application. The second func-
tion is to update the various units, if they were changed in other applications (e.g., Vis-
ual Instrument Setup) open at the same time.

To clear settings or update units in Constant Wavelength Analysis,

1 Click New Experiment.

"71I5A Constant Wavelength Analysis - Sample

Expenment—Fiew Help

E=EEEE

All settings disappear, and the units are updated.
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Load Experiment

Load Experiment opens a previously saved experiment (with the . CWA extension), to
use those experimental parameters.

Constant-Wavelength Analysis

To open an existing constant-wavelength analysis experiment,

1 lick Load Experiment.

HAISA Constant Wavelength Analysis - Sample

Experimgpt  Wiew Help
ISIEI =
The Open dialog box appears.

Open |
File name: Folders:
I wal c:hdatamax -m
7 e Cancel |
= C:
25 datamax
23 dat _ Heb |
L drivers —
23 hasdlock _Metwork .|
= [diza_b ;I
List Files of lype: Drives:
CWA Files [*.cwa) =] yfcz ]

3 Click OK.

The Open dialog box closes, the desired file opens, and the settings appear in
the Constant Wavelength Analysis window.
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Save Experiment Method...

Save Experiment Method... saves the settings and parameters for the constant-
wavelength experiment, without the saving any data. The experiment is saved with a

. CWA extension.
To save a constant-wavelength analysis experimental setup,
1 Setthe experimental parameters.

2  Click Save Experiment Method.

E% 1SA Constant Wavelength Analysis - Sample

Expenment  Wew Help

O=2d] [Z]M]
The File Save As dialog box appears.
3 Enter a name for the experiment.

File Save Az EE |
File name: Folders: “
Im c:hdatamax
Cancel
- £ eh
5 datamax

[C7 data
[C7 drivers

Help

Metwork. .

]

Save file as type:

Sample Files [*.cwa)

4 Click OK.

The File Save As dialog box closes, and the file is given a . CWA extension
automatically.
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About ISA CWA...

About ISA CWA... provides the version number and copyright date for the Constant
Wavelength Analysis application.

To view the version number and copyright,

1 Click About ISA CWA....

B 1SA Constant Wavelength Analysis - Sample

Expenment Miew Help

SIEI =1

The About ISA Constant Wavelength... dialog box opens.

2 Click OK

=

The dialog box ISA Constant Wavelength Analysis
closes. Version 2.2.9

Copyright © 2000 Jobin ¥Yvyon, Inc.
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Help

The Help button provides information about functions and settings in the Constant
Wavelength Analysis window.

To get help in the Constant Wavelength Analysis window,

1 Click Help.

HHISA Constant Wavelzngth Analysis - Sample

Experment “iew Hel

EEEES

The cursor—normally shaped like an arrow—becomes an arrow with a question
mark, a floating-help cursor.

2 Move the Help cursor onto the desired field or
button.

3 Click on the setting.

If available, a Help window appears concerning that field or button. If no help is
available on that topic, the general Help contents appear.
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Description and operation
Constant Wavelength Analysis main screen

H¥ ISA Constant Wavelength Analysis - Sample

Expernment  Yiew Help

DIE—"IEI ‘E’lh?l

f Wavelength Sets

S pecify Y avelengths in the table below [Unitz: nm)

Excitation 1800F | Ernizzion 1800F =
440.00 460.00
440.00 430.00

———

Ihzert B ow |

Delete Bows |

Clarsll |

Select Samples From: Sample Box with Sample Changer arjl
fﬁhcquisitiun Parameters ‘

Specify Acquizition Exprezsions o evaluate uzing lizted Acquizition kModez O ptional kode

g Add »> | S ¥ Nore
<R ™ Kinetics
EMOVE |
R " Temperature

T

[ Use Polarization Modes Folarizers. .. | [Efitie.. |

Detector Parameters
Integration Time: g Standard Error: 4 b awirnum Trials:
[l E [ata Wl

Proceed to Acquizitions

ForHelp, press F1 | ML |

There are several areas on the main entry screen in Constant Wavelength Analysis:
e Wavelength Sets

e Acquisition Parameters

e Detector Parameters

e Buttons

These areas specify the parameters required to run a constant-wavelength analysis ac-
quisition. This section discusses in detail the commands and fields in each area.
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Wavelength Sets

Constant-Wavelength Analysis

WWawelength Sets

Specify ' avelengths in the table below [Unitz: nm]

Y

E ncitation 1800F | Ernizzion 1800F
[nisert Bow | 1 |440.00 460.00
2 |440.00 480.00
4
Ceartll | [Tg

Select Samples From:

| Sample Box with Sample Changer arj|

Scanning wavelengths for each monochromator are set in this area. One column for
each monochromator appears in the table: one excitation monochromator, and one or
two emission monochromators (depending on the system configuration).

Up to 27 sets of wavelengths can be monitored. For example, with the sets 300 nm and
500 nm, 350 nm and 550 nm, and 400 nm and 600 nm, the following procedure occurs:

In a system with one excitation and one emission monochromator, the excitation
monochromator irradiates a sample at 300, 350, and 400 nm, while the emission

monochromator monitors fluorescence at 500, 550, and 600 nm.

To specify the monochromators’ wavelengths,

1

each monothomator.

Enter the wavelength in the field underneath

Wavelength Sets

InserAt Fiows |

B elet’gﬁ o |

Specify \\Javelengths in the table below [Unitz: nm]

Ewitation 1300 F

Ermizzion 1800F

e

1
2

Ll

440.00
440,00

|
L

4E0.00
430,00

——

|:|e$r a |

4
5

Select Samples From:

| Sample Bow with 5ample Changer arj|

2 |Repeat step 1 for each new set of wavelengths.

To insert a row,

1

appear.
Click Insert Row.

The existing set moves down one row.

2
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To remove a set of wavelengths,
1 Click on the set to eliminate.
2 Click Delete Rows.

]
Wawvelength Sets

S pecify W avelengths in the table below [Unitz: nm)

Encitation 1800F | Emiggion 1800F 1=

Inzert B ow | 1 |440.00 460.00

2 |440.00 45000
|

DeteSFons | B I

L

4
Cleartl y | 5

Select Samples From: | Sample Bowx with Sample Changer arjl

The sets underneath move upward.

To clear all sets from\the table,

1 Click Clear All.
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Acquisition Parameters

Acquisition Parameters
Specify Acguizition Exprezzsions to evaluate uzing lizted Acquizition kModez O ptional kode

5 Add »> | 5 * None
<F " Kinetics
R —lem-:nve " Temperature

T

[ Use Palarization Mades Folarizers... | [efifies. |

The Acquisition Parameters area sets the detector modes to record, and what type of
options to use, such as:

e Polarizers and polarizer setup

e Kinetics acquisition

e Temperature acquisition

An acquisition mode specifies what happens to the raw data channel before it is re-
corded. The raw data may be recorded unchanged (e.g., S, R, or T), a combination of
data channels (e.g., S/R, (S+T)/R, or T*3), or even blank-subtracted or corrected data.
Polarization records special modes (VV, HH, etc.); see the Polarizers Operation Man-
ual for more information.

To add an acquisition mode to record,

1 Click the optional checkbox to Use Polarization
Modes, if desired.

he list of data channels on the left side updates to show polarization modes.

Acquisition Parameters
Specify

cquizition Expressions to evaluate using listed Acguistion Modes Optional Mode
S % Nore

" Kinetics

= Temperature

lUze Palariagtion Modes Polarizers... | [Efitie... |

Z  Click on/the desired avdilable mode.
3 Click Add».

The mode appears in the current acquisition-mode list.

<<FRemove

To remove an acquisition mode from the current list to record,

1 Click on the mode to remove.

Acquisition Parameters L\
S pecify Acguizition Exprezzions o evaluate uzing listed Acgulizition Modes Optional kode
5 Add 5> > (* Mane

" Kinetics

¢ Temperature

= <<Remove
T

[ Use Polarization Modes Folarizers. .. [HEfite.. |

8-27
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2  Click «Remove.

Constant-Wavelength Analysis

Acquisition Parameters

<<Femove |

F'-:ularlzers

#

[ Use Polarization Modes

Specify Acguisition Expreszions to eviluate uzsing listed Acquistion Modes

Optional Mode
& Mone

O Kinetics

" Temperature

H
[Nefife.. |

The mode disappears, and any modes underneath move upward.

To specify L-format or T-format for polarizers,

1  Click Polarizers....

Acquisition Parameters
Specify Acguisibion Expreszions tol evaluate uzing listed Ac quisition Modes

5
R
T

[ Uze Polarization Modes

<<FRemove

Polarizers... |

Optional Mode
% Mone

" Kinetics

" Temperature

The Polarizer Settmgs dialog
box appears.

Polarizer Settings

™ L-format polarization using 5 data channel

CI ICk the deSIred " L-farmnat polarization using T data channel

radio button. ———)r T famat uaing 5 for v Hv. T tor HH WHE
" r-. N .

Click OK. T-format using T farW HY. S for HH WH

The Polarizer Settings dia MOTE: %M uzez the same data channel az W
box closes.

Cancel

To run a kinetics constant-wavelength analysis experiment,

1 Click the Kinetics radio button.
2 Click Define....
Acquisition Parameters

Specify Acquisition Expreszions to evaluate using listed .ﬁ.mmes

\ O ptional kMode

[ Use Polarization Maodes

5 Add »> | > ¥ Mane
" Kinetics
? " Temperature

Puolarizers...

<<Femove |

[Nefife.. |

The Time-based Acquisition Parameters dialog box appears.
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3

Constant-Wavelength Analysis

Enter a numerical value and choose units (s or
min) for Repeat Acquisition Every.

This tells DataMax the time interval between repetitions.

Enter a number

value and

choose units (s
or min) in for a

total of.

This tells DataMax the
time for the whole ex-
periment.

For a variable
sampling
interval, fill in

the Time Se-
quence List
table.

a

DO O OT

tions.

Click OK.

Enter a Start At
time.

Enter a Time In¢remeny between acquisition

Enter a time for

Enter the n
Points.

— Define Time Sequences

Time-based Acquisition Parameters

A Y
Repeat acquizsition every s " min
for batal of s Cmin
&dd To List Remove | Clear List |
Time Sequence List [all times are in seconds]
Start At T .-'f-.c:qLuEi‘Eittin:-n NLE.rgli:'nE;;Df
Startz At

/f

Repeat Time Sequences

lay between repetitions:

Murnber af repetitiofs:

{Minimize Sampl F'hu:utu:ul:uleau:/ring

/!

Ok

Camcel |

A

J

e Last Acquisition Starts At.

Check the Hepeaf Time Sequences checkbox, if desired.

er of data points to acquire per section in Number of

If the Repeat Time Sequences checkbox is enabled, fill in the Delay be-
tween repetitigns time and units, and the Number of repetitions.

Check the optional Minimize Sample Photobleaching checkbox.
This closes the shutter between data points for intervals > 4 s between acquisi-
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Constant-Wavelength Analysis

To run a temperature-based constant-wavelength analysis acquisition,

1 Click the Temperature radio button.\

Acquisition Parameters

Specify Acguisition Expreszions to evaluate uging listed Ac quizition Modes Optional Mode
3 Add x> | 5 * More
Kinetics
R <<Remove |
A Temperature
[ ze Polarization Modes Polarizers. .. | [Efite. . |

2  Click Define....

The Temperature Setup dialog box opens.

a Enter a Start Temperature.

b En

r an End Temperature.

To add a
custom
temperature,

Tempgrature Lizt

Start T: || EndT:

Mumber of T points:

<<Remove |

[T Custom T paint;
A

[ olerance [+/-]
F quilibration time:

Standby Temp

Clear |

rde

'Ihamperature control

deg Select Senzorn
_ % T-bath(internal]
il ™ Probefexternal]

deg [ Tum Bath Off When Dane

Cancel | Help

e Check the Cugtont T point checkbox.

f Enter the te

g  Click Aday.

erature (in °C) in the deg field.

To remove a temperature from the Temperature List,
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h Click on the desired temperature in the list.

| Click «Remove.

The temperature disappea ath it moves up.

s, and any temperature beng

To clear all temperatures from\the Temperature List,

Click Clear.
All values disappear

the list.

Temperature Sstup

Temperature urits; emperature Lizt

Start T: |I End T Add> |
Mumber of T points: <<Remove |
[ Custom T point: I deg Clear |

— Temperature control

deg Select Senzorn
% T-bath(internal]

E quilibration tirme: I mrin " Probefexternal]
Standby Terfp.: I i f deg ? T%Bath 0ff when Dane

Tolerance [+7-]

k Enter the Tolerante (in °C).
This sets the precision of the tempetatyre contrgll

| Enter the Equilibration Time (in min)
This sets the length of time for the temperatyre/controller to reach the tempera-
ture, to within the Tol¢rance.

M Set the Stand y Temp (in °C).
This sets the temperature of the bath whenthe experiment ends.

N Check the Turn Bath Off When Done checkbox, if desired.
This shuts off the femperature control af the end of the experiment.

(@) Choose tlle desired sensor.
Choose a probe for the temperature bath or external probe, if available.

3 Click OK.

The Temperature Settings dialog box closes.
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Detector Parameters

Detector Parameters

|ntearation Time: % Standard Errar: s b awirmurn Trials: H

In this area, the integration time, allowable standard error, and maximum number of tri-
als are set.

The Integration Time is the amount of time data are collected per data point.

The Standard Error sets the standard error limit at which to stop averaging readings. If
the average reading has a standard error outside this limit, the acquisition may be
stopped before Maximum Trials is reached. At least two readings will be taken, how-
ever. Mathematically, Standard Error is defined as

standard deviation
Standard Error =

Jnumber of trials
The Maximum Trials sets the maximum number of readings to average for each sample.

To set the integration time,

1 Click on the field next to Integration Time.
2  Enterthe integration time.

To set the standard error,

1 Click on the field next to Standard Error.
2  Enter the standard error.

To set the maximum number of trials,

1 Click on the field next to Maximum Trials.
2 Enter the maximum number of trials.
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Buttons

F'r-:uaeed to Acquisitions _ et = [ B e ] “
7\ 4

The two buttons fn this section execute eommands after all constant-wavelength pa-
rameters have bgen set up.

Proceed to Acquisitions
The Proceed to Acquisitio
data are displayed as th

button leads to the CWA Data Display window, in which
are acquired.

Display Data Only

The Display Data Only button recalls saved data for display. The data must be in a

. CWA file, and have been loaded already with the Load Experiment command in the
Run Experiment application. If the button is gray and inaccessible, no data are loaded.
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CWA Data Display screen
CwADataDispy . H

~

-i-_-_-.
T 0 0909090000000

Comment; I bt gl 4 | o Bres | [Ewt e

Save Datal Append... | Delete. .. | Optiohz. .. | Frirt... | [ane | Help
STATLS: Idle...

There are three areas on the CWA Data Display window:
e Index cards

e Function buttons

e Status bar

These areas display the data as they are recorded, and after the scan. They also allow
manipulation and saving of the data after an experiment.

Shown above is how the CWA Data Display window appears before the start of an ex-
periment.
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Index cards

woitation 1800|380, nm migzion 13001 500, nm
-_ Std Errnr[/ -_ 5td Eoi’2)

Sample 1 |
Sample 2 BER. BRERET -0.007 33333
Sample 1 1266 6EGEY -0.01 333333
Standard 1466 GEREY 001533333

ELANE 2066.6E6EY -0.02133333
Standard 200 -0.02333333

Each index card on the CWA Data Display represents a wavelength set. Each index
card is ruled with columns for Sample (sample identification), Conc. (concentration),
acquisition-mode data, and optional statistics [Std Error(%), # of trials]. Each row on
an index card represents an experimental run. In the example shown above, two wave-
length-pairs were scanned; the second pair (380 nm excitation, 500 nm emission) is
displayed. For this wavelength-pair, 3 samples, 2 standards, and one blank were
scanned using acquisition modes S and R.

To switch to a new wavelength-pair,

1 Click the desired index-card tab.

Above the table are listed the types and wavelengths of the system’s spectrometers.

Constant Wavelength Analysis is designed to scan a large number of samples, or to
perform quantitative analysis of unknowns. Therefore, if samples are not scanned,
DataMax assumes that the run is not quantitative analysis, and assigns 0 (zero) to the
cells in the concentration column.

When polarizers are enabled, certain options and features are available and others are
not. These differences are discussed later in this section.
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Function buttons

Cormment: I

Start Acq | Save Data | Append... | Delete. ..

ol b Bl ot | <2 Bre | [ st |

Frirt... | [ane | Help |

e \The ﬁiﬁét’ion'-bﬂttons change what data is displayed on the table, manipulate the data
" '-l_es save the data;and print them.

To s rt an. acauzsztton after all parameters are set,

1
2

o) O

Click Start Acq.

The New Sample dlalog box appears.

Click on the index-card tab (if dlsplayed)

This chooses the sample posmon in the optional sample changery

Click the radio —_ il A ]

Pozition 1 ¥ Pasition 2
button for the type t -' —
- : arndar ampi=
of sample: Sample|D: - gStandard £ Unknown

e Unknown: DataMax Concentration: / [100.
records the emission data
for each data-acquisition

¥ Standard
"~ Blank

mode, and calculates the Szl
standard error. /

e Standard: DataMax [ Diark c;{rrectlnn enapled [t Yalues. |
requires a concentration to /
be entered for quantitative un Sample Cancel ? |
analysis.

e Blank: The active substanc¢ is missing from the s¢lution or container. The
blank value then is subtragted front the sample to give only the active sub-
stance’s fluorescence.

e Empty (no sample in th

slot)

Enter a label inthe Sample ID field to identify
the sample.

Enter a Congentration (if a standard).

Check the Dark correction enabled box, if de-
sired.

The Dark Values... button becomes accessible.
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7

A Click Dark Values.... | S

\ Paosition 1 I Position 2
: IStandard Semils
= Unknown

{* Standard
" Blank

" Emply

™~

v {Dark. comection enabled Drark Walues. . |

Bun Sample I Cancel | 7 |

Dark Values |

b Enter the dark

counts for each 5 IEI Acquirs Now |
detector. R IEI.—

or T 0 | 5 OK
Click Acquire Now,

to let the instrument Cancel |

measure the dark counts

automatically.

The Dark Values dialog box

appears:

C Click OK when done.
The Dark Values dialog box closes.

Click Run Sample.

This begins the data acquisition.

To save data and parameters after a run,

Comment; I

Sdd| b Elat | <4 Bres | [ ER |

Start Acq | Save Datal Append... | Delete. .. | Frirt... | [ane | Help |

1

2

Choose the type of file
in which to save the e

d ata . Multi-column Text Cancel |
°

CWA Data File: Parameters plus
all data in all wavelength-pairs are
saved. DataMax saves the file with the . CWA extension automatically.
e Excel Spreadsheet: Only data in the displayed wavelength-pair index card
are saved. DataMax saves the file with the . XL S extension automatically.
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4

To save another index card, click that —

P =

index-card tab, and save the data under @
another name. Note: Excel™ and

e Multi-column Text: Only data in the Text files cannot be
displayed wavelength-pair index card are opened in Con-
saved. Data are saved as a text file with stant Wavelength
the extension . TXT. To save another Analysis.

index card, click that index-card tab, and
save the data under another name.

Click OK.

The Save Data As... dialog box disappears, and is replaced by the File Save As
(or Save WavelengthSet x As...) dialog box:

[ drivers Metwork._ .

File Save As K E |
File name: Folders: “
Im c:hdatamax .

= Cancel |
- c -
5 datamax
2 dota _ Hep |

Saxe hle azs typpe: ¥
ISfmple Files [*.cwal) j I =y j

|

a Choose or enter’the name of the file.

b Click OK:
The File Save As (or Save WavelengthSet x As...) window disappears.

If saving as an Excel™ or text file, choose an-
other index card, and repeat steps 1-3.

To append an existing data file to a file on screen,

Comment; I

Start Acg | Save Data | .ﬁ.pp?nd... | Delete... |

Sld| b it | <4 Bres | [iErt |

Frirt... | [ane | Help |

1

i
Click Append....

The Open dialog box appears:
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2

en 2]x]|
Selecta
File name: Folders: N
fl |e tOﬁ c::'\datamax
O pe n: | c-lalamau =

] data Ll el
[ drivers

] hardlock

] isa_bmp -

Click
OK.

Hetwork. ..

]

The Open - .

dialog box List files of type: Drives:

disappears |[CWAFiles F.cwal 7| |2 |
The data

from the newly opened file are appended to those appearing on the CWA Data
Display window.

An advantage of using Append... is that standards and unknowns can be run independ-
ently of one another. Thus, the file containing unknown data can be pulled into the file
containing data about the standards and renamed, while the original standards file re-
mains intact. The original standards file can be used whenever necessary for quantita-
tive analysis of a new group of unknowns.

@Note: The file to which data are to be added must be in the CWA Dis-

play Data window. The two sets of data must have identical parame-
ters, including accessories, wavelength pairs, monochromator posi-
tions, etc. If they do not have identical parameters, an error message
appears, and the append function cannot continue. Choose a different
file with correct parameters.

To delete one or more runs from the table of data,

1

Click the row.
This highlights the undesired row of data. For @
Note:

multiple rows, hold the SHIFT button while Only
clicking each undesired row. complete rows
. can be deleted.
2  Click Delete....
Carmment; I \ Sld| b it | <4 Bres | [entss |
Start Acg | Save Data | Append... | | Delete. .. | """"""""""""""""" Frirt... | [ane | Help |

A confirmation dialog box, whose appearance-...
depends on how many rows to be deleted,
appears:

a For one row highlighted,
e C(Click Yes to delete.
e C(Click No to leave the data intac
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1

b I5A Constant Wavelength... |
For multiple rows
highlighted, @ Corfirn Delete for each 5ample?
e Click Yes to confirm

deletion of each separate
row

Ho I) Cancel |

Constant-Wavelength Analysis

e Click No to delete all
rows simultaneously.
e Click Cancel to leave the data intact:
The rows below the deleted row move up in the table. Sample ID does not
change, however. If runs are deleted, concentrations are recalculated automati-
cally.

To change aspects of the display, including statistics, curve-fits, detectors ver-
Sus acquisition modes, etc.,

Click Options.... \

Cornment: I

Start Acq | Save Datal Append... | Delete. .. |

ol b Bl ot | <2 Bre | [ Ept s |

[ane | Help |

2

Click the Data Display Setings |

. Concentration Fit
Enable Fit —,ges  Recalcult
Ch eCkbOX, tO flt Fit Model Reference Acq:
a q ua ntltatlve ALinear Palyricrnial j| | g A j|
analysis curve. /[ viess —
If unchecked, other % Acquizsition Mode Wiew \Xew Optiong... |
Concentration Fit £ Tlime-based Wiew
parameters are 37 5 ample Yiew
inaccessible.
¥ Autozcroll T ables

a Choose the Fit ’mﬁ — \l : |
Model from the arcE \ .

/

drop-down menu:
e Linear Polynomial: 2 standards are required to fit the cutve
e Quadratic Polynomial: 3 standdrds are required to fit the turve
e Cubic Polynomial: 4 standards are required to fit the curv
If insufficient standards are supplied, ary error message appears and th fit is
aborted.

b Click the Recalculate checkbox, to refit using a new model whep the
Data Display Settings window is closed.

C In the Reference Acq drop-down menu, choose the signal that corre-
sponds to the concentration.
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Data Display Settings

Constant-Wavelength Analysis

]|

3 Adjust the view
of the data.

a Acquisition Mode

— Concentration Fit

Fit bodel:
| Linear Polynomial j|

V¥ Recalculate

R eference Acq;

E =

View is always

active. Views
b An additi 1 & Acquisition Mode Yiew = Wiew Ophionz... |
n additiona . :
. C Tjimesbased Wiew
choice ofTime-\‘ g
based View (for Atiplz
Kinetics) or XY ¥ Autascroll Tables
Sample View (for
v ( | 0k, I Cancel | ? |

MicroMax scans)

may be accessible. /

C Click the Autoscroll Tables
data are added.

d Click View Options....

The View Options dialog box appears:

e Choose the type of
data to display:

Yiew Options

Acquisition mode:W % Dizplay Acquisition Mode Data =
include algebraic

operators
Raw detector: Signals___) " Dizplay Faw Detector Data
exactly as received
from the detectors
e Click the Display

. W Display Comcentration
Concentration check-

eckbox to automatically scroll the table as

]|

—

[ Display Statistics
LN

box, to display a
concentration column

Eancel: |

in the table for

quantitative analysis.
e Click the Display S
i td error in the table.

e Click OK:
The View Options dialog box closes.

istics checkbox, to display columns for the number of

4 Click OK in the Data Display Settings window.

The Data Display Settings window closes, and the changed settings take effect.
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To print the data,

Comment; I

Sl el

Constant-Wavelength Analysis

0 B | [t |

Start Acq | Save Data | Append.. | Delete. .. |

oy Print..

| Done | Help |

1 Choose the desir
2 Click Print..

The Page Setup
dialog box opens:

Page Setup

wavelength-pair index card.

Cente

[ Center Horizontally
[~ Center ¥ertically

— Prnint Options
¥ Grid Lines
[ Black % White
[” Row Heading
¥ Column Heading

—Scale
" Fit To Page(s]

Pages Wide
1

Pages High
1

Scale

o %

r Header
Details on Page
Setup are found at e
the end of the &
h .
chapter Footer
Page &P d
3 Ad just the
page-setup { |
—Marging
parameters 1o L
as deswed./ Pk [075
. Bottom Right
4 Click OK. f jors
The Page Setup
dialog box closes. ~Page Drder
& Top To Bottom
" Left To Right

Cancel |

Setup... |

The Print dialog box Print
5 appears: Printer: Default Printer [HF Lazer)et 4060
Senes PCL B on
Choose the
— Print range
parameters. M
6 Click OK.— | ¢
The data are printed, " Pages
and the Print dialog box From: | 1 To |
closes.
Print gualiy:  [1200 dpi =]
\

Copies: I 1

[ Collate copies

Data appear in the printout as shown below:
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Wavelength Set 2: 380.nm 500.nm.

Constant-Wavelength Analysis

Sample Conc. # of trials S Std Error(%) R Std Error(%)
Sample 1 0 1 466.6666667 0 : -0.005333333 0
Sample 2 0 1 666.6666667 0 : -0.007333333 0
BLANK 0 1 2066.6666667 0 : -0.021333333 0
Standard 100 1 200 0 : -0.023333333 0
Standard 100 1 800 0 : -0.029333333 0
Standard 100 1 1000 0  -0.031333333 0

To add a comment to the data file,
Carnrment: I ol b Bt | < Brew | [ iEmts |
Start Acg | Save Data | Append..) | Delete. .. | Frirt... | Done | Help |
\
1 Click in the Comment field.
2  Enter text of any length.
To move between data sets,
Comrmett: I Sl k@ Bt <2 Hrey [entis | ]
Start Acq | Save Data | &ppend... | Delete. .. | Done Help
1 Click «Prev or Next»:
These buttons are only accessible when multiple data sets exist. Multiple data
sets are collections of data displayed on different pages, and appear when
e More than 400 samples are scanned, for the spreadsheet handles up to 400
samples (or 200 for kinetics experiments)
e Previous data are appended, and the two files are not merged
e Multiple microwell plates are scanned, for each plate is considered one data
set.
When all scans are complete,
Cornrnent: I Sdd| ba Blat | <4 Brey | et |
Start Acg | Save Data | Append... | Delete... | i Uphons... F'rint.../I’) [ane | Help |

1 Click Done.
The CWA Data Dis-
play window closes.
If the data have not
been saved, a prompt

appears. —

ISA Constant Wavelength. .. Ed |

Do you want ba zave Cwht data before closing thiz window?

Cancel |
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For help in the CWA Display Data dialog box,

Carmment; I ol | b F'Iu:utl <4 Bres | [Ewt |

Start Acq | Save Data | Append... | Delete. .. | Frirt... | % Help |
1 Click He/p. ’

The ISA — Constant Wavelength Analysis Help window appears:
2 CI|Ck the ¥ ISA - Constant Wavelength Analyziz Help

File Edit Bookmark Options Help

box EDWEHN' i | Y I

1 / -
to exit. Data Display Screen
The Data Display Screen, ohtained by clicking Proceed to

experiment, specity samples and manipulate acquired data. Data
Display contains tabbed folders, each folder representing data
taken at separate Wawelength Sets (fixed emission/excitaton
wavelengths).

Command Buttons.
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Status bar

STATUS: | Ide.. | |

The status bar shows the present activity of the system. Above is an example of a status
bar waiting for a command. There are no user-adjustable fields.
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Printing specifications in Constant Wave-
length Analysis

Two dialog boxes are responsible for page-setup and print specifications: Page Setup
and Print Parameters. To change the settings in these dialog boxes,

1 Enter the CWA Data Display dialog box:

-i-_-_-.
T 0909090000000

Cormment; I Sdd| b Elat | <4 Bres | [Ewt |
Start Acq I Save Data Append... | Delete. .. | Optiohz. .. |}' Frirt... | [ane | Help |
| STATUS: | Ide.. | |

2 Click Print....

The Page Setup dialog box opens.
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Page Setup dialog box

Header Page Setup
The header is always
printed near the top of the
page. The adjustable parts
of the header are the text
and its justification. The
first character in the header

Header

kLW avelength Set 2: 380.nm. Cancel
H00_nm.

Center
_I |7 [ Center Horizontally

Uil

[ Center Yertically

field is &, a non-printing [Fage &P -
character. Immediately  Print Dptions
after & is a non-printing I Grid Lines
e, =] [ Black & White
control character indicating )
e — Margins [ Row Heading
the position of the text. :
Top Left ¥ Column Heading
To edit the text in the [ [0.75 [ octe
header Bottom Right I Fit To _Page[s]
|1 Iu_?ﬁ Pages Wide
3 Click in the !
— Page Order Pages High
Header ' Top To Bottom I1
Scal
field. " Left To Right F';?]E—z

4 After the

“&x” pair of characters, type the desired text.

To left-justify the text,

5  Click in the Header field.

6 Replace the first two characters in the field with
“&L”.

To center the text,

[/  Click in the Header field.

8 Replace the first two characters in the field with
“&C”.

To right-justify the text,

9  Click in the Header field.

10 Replace the first two characters in the field with
“‘&R”.
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Footer

The footer is always
printed near the bottom of
the page. The adjustable
parts of the footer are the
text, its justification, page

Header

kLW avelength Set 2- 380_nm.
500.nm.

numbers, and inclusion of Footer

Page &P

a time or date stamp. The
first character in the footer
field is &, a non-printing
character. Immediately
after & is a non-printing

Constant-Wavelength Analysis

i

Cancel

Center

[ Center Horizontally
[ Center ¥ertically

— Print Options
W Grid Lines
[ Black & White
[ Row Heading
¥ Column Heading

Top Left
control character i [075
indicating the position of ;
the text. I':““““‘ I'f]'g";‘
To edit the text in the e

age Order
m" & Top To Bottom
1 Clickinthe | Crettonion

Footer

— Scale
[ Fit To Page[s]
Pagesz Wide

1

Pagesz High
1

Scale
|1 0o X

field.

2 After the “&x” pair of characters, type the de-

sired text.

To left-justify the text,

1 Click in the Footer field.

2 Enter “&L” before the text.

To center the text,

1 Click in the Footer field.

2  Enter “&C” before the text.

To right-justify the text,

1 Click in the Footer field.

2  Enter “&R” before the text.

To print automatic page numbers,

1 Click in the Footer field.
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2  Enter “&P”.

Constant-Wavelength Analysis

To print a date stamp on each page,

1 Click in the Footer field.
72  Enter “&D".

To print a time stamp on each page,

1 Click in the Footer field.
7  Enter “&T".

To underline all following text,

1 Click in the Footer field.
Z  Enter “&U” before all text to be underlined.

To print a sheet number,

1 Click in the Footer field.
7 Enter “&F”.

This is useful when printing a table that extends over several sheets of paper.
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Constant-Wavelength Analysis

Margins Page Setup |
Defau’lt Valuqs for tl}e Hoader
Paper’s MATgIws are: Cancel |
Top 1" (2.5 cm) 500.nm.
Bottom 1" (2.5 cm) Center
L?ft 0.75" (18 Cm) = [ Center Horizontally
nght 0.75" (1 8 Cl’l’l) Footer [~ Center ¥ertically
Page &P = Print Ooti
. — Frmn puons
To Chal’l,ge a margin, pﬁlid Lines
1 Click in the || [ Blacka whit
. Margins [ Row Heading
d eS I red Top Left [ Column Heading
margin I 0.7 r
. . " Fit To Page(s)
fl eld . II-3I ottom I?]Ig?;t Pagesz Wide
J 1
2 E nte r a n eW Page Order - Pages High
Va|Ue & Top To Bottom 1
" Left To Right IET"I;;'E— o
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Page Order

With a very large table,
including many rows and
columns, several sheets of
paper may be necessary to
print the entire table of
data. The Page Order
function tells DataMax in
what order to print parts of
the table. A useful
additional parameter is the
“&F” command in the
Footer field. (See the
Footer section.)

The following example
explains how Page Order
sets up the print job.

Constant-Wavelength Analysis

Page Setup E3

Header
Ll wavelength Set 2: 380.nm. Cancel |
500.nm.
Center
_I [" Center Horizontally
Footer [ Center Yertically
Page &P -
_I — Print Options
[+ Grid Lines
] I~ Black & White
—Margins [~ Row Heading
Top Left [v Column Heading
|1 Ill?5 —Scale
Bottom Right [ Fit To _Page[s]
|1 Iu_?ﬁ Pages Wide
1
—Page Order Pages High
* Top To Bottom 1
Scale

" Left To Right

I1l]l] b4

Suppose the experiment generates the following table of data:

Text @ Text : Text : Text | Text | Text | Text | Text | Text | Text : Text : Text | Text : Text | Text

Text | Text | Text : Text | Text : Text | Text Text | Text | Text i Text i Text | Text : Text | Text

Text T&zg Ig}\( ’_l:ext Text . Text | Text Te& T’e\x’t\ l_T.c;\xt Text . Text . Text ;| Text {Eg)i L t
Text ™ IGF&L Qlext  Text Text | Text TeM TP LMt Text Text Text Text 2T ® C
Text | Text | Text | Text | Text | Text | Text Text | Text | Text i Text i Text | Text | Text | Text

Text | Text | Text | Text | Text | Text | Text = Text | Text | Text i Text i Text . Text - Text = Text
Text—Text—Text—Text—Text—Text Toxt—Toxt——Toxt—Text—Toxt——Toext—fext—Toxt—Tcxt

Text | Text | Text : Text : Text : Text | Text @ Text : Text : Text i Text i Text : Text : Text : Text

Text | Text | Text | Text | Text | Text | Text @ Text | Text | Text | Text | Text | Text | Text = Text

Text TQ ggt'. rqex‘[ Text | Text | Text TeQ T&&l.Tg(t Text | Text | Text Textc:ﬁg t f
Text  Text : Text Text Text & Text | Text | Text : lext  Text Text & Text Text @ Text T Text I
Text . Text . Text | Text | Text | Text | Text  Text | Text | Text ; Text ; Text . Text . Text = Text

Notice how six sheets of paper are required to print the entire table.
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To print Top to Bottom, as shown below,

Constant-Wavelength Analysis

Text | Text | Text i Text | Text | Text | Text : Text  Text @ Text : Text : Text i [lext : Text i Text
Text | Text | Text | Text | Text | Text | Text @ Text  Text | Text | Text i Text i [Text | Text | Text
Text @ Alext . Text Texyﬂ'ﬁ) TR st Rxt Text  Text [LowigpTexiQ ﬁc‘gmt 5
Text Text I\e’x‘t‘ Text Text Texf| Text Text 'Té)?_t’ " Text Text  Text f[Text  Text 'T'e?(’t:’
Text | Text I"ext Text | Text Te)i Text : Text Te)i Text : Text | Text § [Text : Text Texl
Text | Text I"ext Text | Text Te),[ Text | Text Te* Text | Text | Textf |lext | Text Texl
Text | Text rext Text | Text Te't Text | Text Te)t Text Text  Textf [lext @ Text Tex|
Text : Text yxt Text : Text Te‘t Text : Text Tsy Text : Text : Texty: [lext : Text Te)*
Text . Text ext | Text | Text Te’(t Text | Text | Text | Text | Text . Textf [lext  Text  Tex
Text Shaet Zext T x| Tt TQhbet Bt Tovmadsd [ext TexSraet 6
Text | Text | Text | Text | Text | Text | Text = Text Text | Text : Text i Text i [lext : Text | Text
Text . Text . Text . Text ; Text | Text | Text . Text = Text : Text | Text ; Text ; [lext ; Text . Text
1 Click the Top to Bottom radio button.
To print Left to Right, as shown below,
Text | Text | Text | Text | Text | Text | Text @ Text Text : Text | Text | Text | [Text | Text | Text
Text | Text | Text | Text | Text | Text | Text = Text Text | Text | Text | Text : [Text : Text : Text
Text ext i Text i Text] Te T L Foxt | lext o Toxt - lloxt XiQ N
for RREEH ity Sheet 21 S ¥ Shicet 3
Text | Text | Text | Text | Text | Text | Text
Text | Text | Text | Text | Text | Text [ Text
| Text Text  Text Text Text Text]| Text
Text . Text | Text ; Text : Text ®Xt  Text Text Text Text Text [lext Text Text
Text | Text Texl‘ﬁﬂ*ﬁ:ﬁ' Text Text : Text | Text Text i Text | [lext i Text i Text
Text SNEET 4 X muiiiiiipedeiiddy TS NBRT ¢! i p o Sheet 6
Text . Text . Text . Text . Text | Text | Text @ Text Text : Text : Text ; Text ; [lext ;. Text ; Text
Text | Text : Text i Text | Text | Text | Text : Text  Text : Text : Text : Text i lext : Text i Text

1

Click the Left to Right radio button.
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Center
The Center area controls Header
placement of the table on m— |
the page. The header and 500.nm.
footer are unaffected by B Center B
these checkboxes. ™ Center Horizontally
Footer [ Center Yertically
To center the table Page &P ] N—
. rint Options
betwgen the left and right ¥ Grid Lines
margins, -l | I Black & White
—Margins [ Row Heading
1 C h eCk th e Top Left ¥ Column Heading
Center fi [0.75 ~Scale
Horizontally = gotem  pigh [ Fit To Pagets)
|1 Iu_?5 Pages Wide
checkbox. 1
—Page Order Pagez High
To center the table & Top To Bottom 1
between the top and © Left To Ri Scale
ight
bottom margins, |1|]l] 5

1 Check the
Center Vertically checkbox.




DataMax v. 2.20 (8 Nov 2001) Constant-Wavelength Analysis

. .
Print Options S

Print Options controls the Header

appearance of the table tLWavelength Set 2. 380.nm. Cancel
itself. —

i

Center
To add grid lines between A [ Center Horizontally
the table’s rows and Footer I™ Center Yertically
Page &P a
columns age Biys Print Dptions
¥ Grid Lines
1 Check the =] I™ Black & White
Grid Lines | | Margins ; Row Heading
Top Left v Column Heading
CheCkbOX- 1 |0.75 ~Scale
To print the table only in I':"“""' I':;ig?gt I;;::\i;:gem
black and white, . 1

1 C h eCk th e [ Pa;BT?J:j::J Bottom Fﬂms e
Bla Ck & " Left To Right
White [100 %
checkbox.

Scale

@Note: Black & White only affects color printers and plotters. It does not
affect black-and-white printers or plotters.

To print a row number,

1 Check the Row Heading checkbox.

The row number is printed to the left of the first column.

To print a title for each column,

1 Check the Column Heading checkbox.

@Note: Disabling Column Heading removes the row

of titles at the top of the table, e.g., Sample, Conc.,
# of trials, etc.
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Scale

The Scale area chooses the
size of the printout.
Forcing the printout to fit
within a smaller size
shrinks the size of the font.

To force the printout to fit
onto a specific number of

pages.

1 Check the
Fit to
Page(s)
checkbox.

2 Click in the
Pages
Wide field.

3 Enter the

—Page Order
* Top To Bottom ‘

" Left To Right

Constant-Wavelength Analysis

Header
&l 'Wavelength Set 2: 380 nm. Cancel |
500.nm.
Center
_I [ Center Horizontally
Eooter [ Center ¥ertically
Page &P -
_I — Print Options
¥ Gnd Lines
] I~ Black & White
—Margins " Row Heading
Top Left ¥ Column Heading
1 [0.75 ~Scale “
Bottom RHight I FitTo _F‘age[s]
|1 |“'?5 Pages Wide
|1
Pagesz High

|

Scale

100

]

number of pages wide the printout should be.
4 Click in the Pages High checkbox.
O Enter the number of pages high the printout

should be.

To shrink or enlarge the printout a certain amount,

1 Click in the Scale field.
2  Enter the percentage to compress or enlarge

the printout.

A value < 100 shrinks the printout; a value > 100 enlarges the printout.
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OK

When all parameters for
page setup are completed,

1

Click OK.

The Page Setup
dialog box closes,
and the
Windows™ Print
dialog box
appears.

Header

&LWaveIenlh Set 2 380 5.

Constant-Wavelength Analysis

Cancel

" Left To Right

H00.nm.
Center —
_I (I Egﬁier Horizontally
ooter I____.Ifénter Yertically
Page &P -
_I ~ Print Options
| W Grid Lines
|| | T Black & White
— Margins " Row Heading
Top Left ¥ Column Heading
I1 Il].?5 ~ Scale
Botiom Right [ FitTo _F'age[s]
|1 Iu_?5 FPages Wide
—Page Order — Pagesz High
" Top Tu‘,ﬂ‘ullnm 1
. Scale

|1I]l] 4

Complete the
Print dialog

Printer:

_S_e_ries PCL B on

N S

Default Printer [HF Lazer)et 4060

box:

Cancel |
Setup... |

Click OK— |

The printer creates a
printout, and the Print
dialog box closes.

— Print range
cu—
5 election
"~ Pages
Eram: I 1 Tm I
Print gualiy:  [1200 dpi =

Copies: I 1

[ Collate copies
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9: Lifetime Measurements

Introduction

Lifetime measurements are possible only with the Fluorolog®-Tau-3 instrument. The
Tau-3 operates in both steady-state and lifetime modes. In steady-state mode, the Tau-3
mimics the Fluorolog® system, and all steady-state features are accessible in the Run
Experiment application. In lifetime mode, the Tau-3 can use extra features in the Run
Experiment and Lifetime applications. The extra experiment type in Run Experiment
is the Lifetime Acquisition scan, whose description is in Chapter 4. The other extra fea-
tures in lifetime mode, using the Lifetime application, are discussed in this chapter.

Like the Real Time Display, the Lifetime >

application is actually a control panel. D °¢]

Tabular data are presented on mini-panels, \;'% Note: The Lifetime appli-
while graphical data and real-time models cation is accessible only
are presented on pop-up screens. Although when the Tau-3 is in life-
the Lifetime application is self-contained, it time mode.

can operate concurrently with any other
DataMax application.
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Quick guide for lifetime measurements

1

w

Make sure the Fluorolog®-Tau-3 is in lifetime

mode.
See the Fluorolog®™-Tau-3 Lifetime Operation Manual for setup details.

Place the sample(s) in the sample compartment.
Start DataMax.

Load the correct lifetime layout.
Include all appropriate accessories, including polarizers (which must be initial-
ized), if necessary.

Make sure DataMax knows which sample corre-
sponds to which position in the sample changer.

In Visual Instrument Setup, use the sample-changer control panel, if necessary.
E.d Instrument Control Center - LAYOUTO06. LAY M=l E3

CI |Ck on the stem Applicationz  Help

Tau button. 5 [ I
The Lifetime and the ISA 1}@ ﬁf t |
Graph dlalog boxes ap- | HEEI.d}" ...................................
pear ..............................................................

File Collect Help

‘ [ElEn DElete i |
S Log

DateFils: Frequencies: [
Start Freq.: 100 EndFreq: 500 Frequency: 300
Index: 1 0OF 99
# Ave ¢ unk ¢' std Mok Mstd
il () M fizh
Awerage: | | | .
StdAC  StdDC UnkaC  Unk DC RefAC  RefDC
| | \ \ B 154 Graph (O[]
File Edit Graphz DOptions Scale
[ Summary Table —
Lifetime
MHa ¢ [ M 1 T 2
I l M S 11
12 | L T T R B B B B 1 1 1 [ R R
3] T T T T : o
[4] N HHHYYE
|5 | [ T e T S E B B B
6 F 1T L T O B T R R R R B :
7] s e s ot T o S R SR o5
| 7 C : H
9 1 P : )
o] j:m" ____________________________________________ 04 5
[ ! v
11 - ' I 1
17 f :
— [ S 0.z
[ l 1
[ 1 1
[ 1 1
[ 1
1] T il
100 280 460 Gickl) 10 1000
Frequency (uHz)
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[ Choose Collect from the menu.

down menu appears.

Lifetime

HElt » et [Elear elete How
"Sequence Log ) = —
DataFiIé; Frequencies: |
Start Freq.: 100 EndFreq: 500 . Frequency: 300
Index: 1 0OF 33
Hive - Punk ¢ std Mok M-s,t_d

| 3 I\ | |
b Xm M

Average: | | | |
Std AC Std“'DC UnkAC  Unk DC Ref&AC  Ref DC

\

[ Summary Table

MHal ¢ g M\ [ TM B
1 | : =]
|2 | [
13 |
14|
15 |
|6 |
17 ]

18 |
19 |
0]
11]
E -

\

\

8  Choose Experiment.

The Ltfetzme Acquisition dialog box appears. This is the default experlment"-»....

type Lifetime Acquisition
Experiment.. | |c: SDATAMARNIZT exp DataFile... | | B
Start Freq (MHz) [1on | EndFreg (MHzl [1onon | SAuto
—— Ik L — e Save
Murmber of Freqs  [10 Tnirﬁgra o {s) |1.000 Exp u _ _
Sequence ek -
Cilinear = Log Scan Cancel
UseBath [ & ——
Std Ex[nm]  [350.000 Unknewn Ex(nm] 480,000
StdEminm)  [350.000 Unknown Eminm)  [480.000 Exp Type...
Process by
’75' Discrete Pairs " Interleave SRS Sl | Hllis | Yl

Min &vg (3 S%teF;t:[%d' 0.50 Standard Unknown

Max Avg |7

Std Lifetime [ns] [0.00

Sample and Real Time Frocessing Info

ILifetime Acquisition Shutter... |
Setup File... | I

Start Time E stimated o
’V & Immediate ¢ Delay Tirne 0:18:20
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9

10

11

Change the experiment type, if desired.

a Click Exp Type....

The Select Select Experiment Type |

Experiment Type

dialog box appecars. Lifetime Acguisition
Tirme Resalved Acquizition
b For a
polarization
experiment,
click the

Polarization

checkbox.\
The Anisotropy I Bolarzaton Cancel |
Decay Acquisition | ¢
choice appears in the
list.

Select Expenment Type |

Lifetime Acquizition
Time Rezolved Acquizsition
Arizotropy Decay Acquizition

C Choose the
desired ex-
periment type.

d Click OK:

The Select Experi-
ment Type dialog box
closes.
¥ Polarization Cancel |
Complete

the data-entry parameters in the Acquisition
dialog box.

Click Run.

The scan begins. The present data are shown in the Sequence Log area. All data
taken so far are given in the Summary Table. A graph and real-time model of
the data are plotted in the ISA Graph window.
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Main menu

Lifetime _ O

File Collect Help
The main menu of Lifetime contains three items:

e File
e C(Collect
e Help

Clicking on any of the above three items reveals a drop-down menu with choices. This
section describes the choices in detail.
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File

The File command deals with creating, loading, saving, and

| File Collect Help printing files. There is a provision for quitting the Lifetime
dpen... application.
Merge. ..

Have fg

Frint Setup...
Page Setup...

Open...

Opend... opens an existing lifetime data file (with the . DAT extension).

To open an existing file of lifetime data, File Collect Help
. i /ﬂpen... —
1 Click File.

2

Merge...
A drop-down menu appears. Llose
Have
5 &
Choose Open.... —
The Open dialog box appears. Erint
Frint Setup...
T . . Fage Setup...
Choose an existing lifetime >
d ata Open EHE
flle tO File name: Folders:
= dat c:\datamaxidata .
|Oad '/)| junk._dat - “ —I[Zant:el
3 datamax Network
Click 3 data
O K [” BRead only
The Open .
dialog box List files of type: Drives:
closes, the AN EYE =]
desired file

opens, and the data appear in the Summary Table.
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Merge...
Merge... takes two existing lifetime data files, and combines them together under a new
file name. Two previously saved files may be merged, or one existing file may be

merged with the current data in the Summary Table.

File Collect Help

To merge two data files, a
Open...
. . Merge...
1 Click File. e
A drop-down menu appears. SEYE
SavESE
2 Choose Merge.... Fin
The Merge Files dialog box appears. If a data set is Print Setup...
currently active, its name appears in the field next Pags Setup...
to Input File I.... If no data set is currently active, Ea
no data file names m Merge Files _[O[x]
appear.
Input File 1... |E:\DATAHA}<\DATAUUNK.DAT |
3 Choosethe |, —
] . nput File 2. | |
first file to
Output File... | |
merge.
0K
a C}ick Inp Cancel
File 1....
b The Open
dialog box appears.
C cn — s
00SC File name: Folders:
the first = dat ;:\dalamax\d
file’s /iunk.dat = - — Cancel |
name. iy datamax Metwork...
5 data =
d CliCk I_ ﬁead Dﬂl_',l
OK. w
The Open dialog - _
bOX CIOSGS, and List files of type: Dirives:
) h c ~
the first file’s Dot flesl e [= [

name appears
next to Input File I....

4 Choose the second file to merge.

a Click Input File 2....
The Open dialog box appears again.

b Choose the second file’s name.
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C  click oK.
The Open dialog box closes, and the second file’s name appears next to Input
File 2....

5 Choose the name of the merged file.

a m. Merge Files =] 3
Enter a new
name in the Input File 1. |E:\DATAHAX\DATA\JUNK.DAT |
field next to

OMZ‘pI/tl‘ File...: pulF||eZ |E:\DATAHAX\[ZI]NFIE_DAT |
Or Output File... ? |
Click Output __ — e
File.... Cancel
The Save As
dialog box appears.
C Ch h Save As | 2| x|
oose the
File name: Folders:
name of the /lﬁ ;:\da!“
merged file. junk.dat c:h - —ll:ancel
d {23 datamax Hetwork.__
Click OK. i#5 data
The Save As [” Read only

window closes.

Save file as type: Drives:

6 Click OK in |Data Files(*.dat) =l =2 =l
the Merge
Files window.

The merge occurs. DataMax checks for duplicate frequencies. If a duplicate fre-
quency is found, a dialog box appears, asking which file’s data point to use, or
average the two. At the end of the merge, the active file is the merged file. The
ISA Graph window displays the merged data.

Close

Close closes the active file and clears the Summary Table. The Lifetime application re-

mains open, however.

File Caoll=ct Help

To close the active file, Oper...
Merge...
1 Click File. Clese
A drop-down menu appears Save
’ e

2 Choose Close. Print

. Print Setup...
The Summary Table is cleared. ==
FPage Setup...

E xit
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Lifetime Measurements

Save

The Save command stores the active data using the current file

Eile

Collect Help

name. When more than one file is open, the Save comma Open... |
affects the active (last opened) file. Merge...
Cloze
To save data into a file, Save
Save Az
1 Click File. Pin
A drop-down menu appears. Print Setup...
FPage Setup...
E it
2 Choose Save.

The file is saved under the current file name in the current directory. The current
file is still the active file.

Save As
Save As stores the active data under a different file name. The

original file remains unchanged.

File Collect Help

Qpen...
To save data under a different file name, Merge. ..

Cloze
1 Click File. Save

A drop-down menu appears. Save by

Print
Choose Save As. Print Setup...
Fage Setup...
E =it

The Save As dialog box appears.

Save As E

Enter Or IILegame: Folders: “
h i c:\datamaxhdata
C Oose ﬁ_dal . Cancel |
the neW Metwork... |
file name
[ Read only

and
directo Y."  saveiike

(D iles[=_dat] rl |2
Click
OK.

The Save As dialog box disappears, and the file is saved under the new name.

L]
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Print

To print the Summary Table, use the Print command. When
the job is sent to the printer, the data are printed according to File LCollect Help

the parameters established in the Print Setup... and Page Open... o
Setup... commands. Merge...
Cloze
To print the active data, Save
Save s
1 Click File. Fin
A drop-down menu appears. Frint Setup...
Page Setup...
. Exit
2 Choose Print.

The Print dialog box appears.

3 Pt K

C hoose th e Printer: Default Printer [HF Lazer)et 4060
1 Seriez PCL B an
— Print range ance
parameters. | T — S4|
Setup... |

A Click OK— | St

et " Pages
The Print dialog box fom [ 1| Io |
closes, and the job is . o
sent to the printer. Print guality: 1200 dpi Copies: I 1
[ Collate copies
Print Setup

Print Setup controls which printer to use, and the paper orientation and size. See the in-
struction manual for the printer to determine the printer’s precise capabilities.

To adjust the printer’s sw Colect Help
. . Open...
1 Click File.

Merge...

A drop-down menu appears. Close
Save

2 Click Print Setup.... Save fs

The Print Setup dialog box appeNErint
Print Setup...
Page Setup...
E xit
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3 Adjust P
Default prinker
= Cancel
th e [currently HP Laserlet 4050 Series PCL B on —l
p r| N te r, S ¥ Specific printer: Options... |
HF Calar Laser) et 5/50 PSan WWHET 2 _SERW24Sws Clr j
pa- I /5'( Metwaorls... |
ra m ete rS — Orientatian Faper
- Size: ILetter 21/2x 11 in j
. ] " Landscape Source: I.f-'«utu:uS elect Tray j
Click OK. - =
The printer

parameters are changed, and the Print Setup dialog box closes.

Page Setup

Page Setup controls the appearance, size, and placement of the

data table on the printout page(s). For details on use of Page G B0 el o
Setup, see Chapter 8. ﬂpen“'
Merge. ..
Cloze
To change the setup of the page, S ave
. . Save A
1 Click File. =
A drop-down menu appears. B B,
w Fage Setup..
2 Click Page Setup.... i

The Page Setup dialog box appears.

.
3 Adjust the =l
page Header “

ELLifetime Data for File < Cancel |
CADATAMAXVDATAAVunk2.D

Center

parame-
ters. =

[ Center Horizontally

. footer [~ Center Yertical
4 Click OK. tL&D &T =] Center Setticaly

— Pnnt Options

The Page Setup [ Grid Lines
d112110g boz . | | T Black & White
C QSeS, a’n the ~ Margins [ Row Heading
printout’s ' Top Left [ Column Heading
appearance 18 ﬁ IT]_?E “Geale
set.

Bottom Hight LihtTo -I'-‘age[s]

|1 |“-?5 Pagez Wide

1
—Page Order Pages High

' Top To Bottom 1

Scale

" Left To Right Fun— p
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Exit lieime

To quit the Lifetime application, use the Exit command. File Lollect Help

Dpen...
To leave the Lifetime application, %Erge'“
Close

1 Click File. S

A drop-down menu appears.

Frint
Frint Setup...

2 ChOOSG EXIt\ Page Setup...
The Lifetime application shuts down. Both Lifetime Exit

and ISA Graph windows close.
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Collect

o o The Collect command is concerned with choosing an
Eie | Colect Help experiment type and halting an experiment in progress.

Experiment Either the Experiment or the Halt option is available at a
Ll (et particular time.
Experiment

Use Experiment to choose the type of lifetime experiment. The Experiment choice ap-
pears only when the system is idle between experiments. During a scan, the Experiment
option is gray and inaccessible.

To choose the type of lifetime experiment,

1 Click Collect.
A drop-down menu am Help
N Experiment
2  Choose Experiment. B G

An experimental acquisition screen appears. The default dialog box is the Life-
time Acquisition window.

Lifetime Acquisition Ed |
Experiment. . | IE:HD.-’-‘-.T.-’-‘-.M.-’-‘-X'xdetE'I.E:-:p DataFile... | | B
Start Freq [MHz] [1.00 End Freq [MHz] {10000 ?Ut':'
—— |rit Li — ave Save
Murnber of Frege  [10 Tnirﬁgra e (g |1-000 Exp I B
Sequence Quick -
’7 " Linear ¥ Lag e Lancsl
UseBath [ @——
Std Ex [rm) EL000 o £ ] 450000 e
Std Emlnim] AR0.000 IIrik.nower E minm] 480,000
Process by
. . Sequence. .. Signals... Slitz. ..
&% Dizcrete Pairz " |nterleave
: — Set Pr. Std.
Min Avg |3 Dev [z (050 Ctandard Unknown |2 j
bl aw deeg |7
Std Lifetime [hz] {000
— Sample and Real Time Procezzing Info /
L

.

Setup File... | I

ifetime Acquizsition Shutter. .. |

Start Tirne Estimated 1
& Immediate ¢ Delay / Time 0:16:20

3 Click Exp Type....

The Select Experiment Type dialog box appears.
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4

5

Halt

Choose the TR S

X ri m nt Lifetime &cquisition

© pe € Time R ezolved Acquizition
type . Anisotropy Decay Acquisition
Be sure the

Polarizers box is
enabled, to show the
Anisotropy Decay
Acquisition choice.

Click OK.

The Select Experiment Type dialog box closes. The experimental acquisition
window changes into the desired experimental acquisition type.

Halt ends a scan before the experiment is complete. The Halt choice appears only when
the system is actually running a scan. Between scans, the Half option is gray and
inaccessible.

To stop a scan before completion,

1
2

Click Collect.

Fite» Collect Help

A drop-down menu appears. .
p pp Erperiment

Choose Halt w Halt Chrl+H

The scan stops. All data collected so far are saved, and calculations are per-
formed using the existing data.

9-14




DataMax v. 2.20 (30 Nov 2001) Lifetime Measurements

Help

The Help command provides information about functions and

Eile  Collect | Help settings in the Lifetime application.

Index

About

Index
Index describes the various functions and data-entry fields in the Lifetime application.

To get help about the functions and data-entry fields in the Lifetime application,

-
1 Click Help.

A drop-down menu b‘) o
2 Click Index. Abon

The ISA — Lifetime Application Help window appears.

% I15A - Lifetime Application Help M=l E
Fil=  Edit Bookmark Optionz Help
Enntentxl Search | Hack | Print | T | ¥ | E xit |

Contents

For Help on Help, Fress F1 :l

FE—] Main Menu Topics
Mo-nonsense description of each menu item and a reference to corresponding
toal bar buttons

TR 3 Tool Bar ltems
e Description of each tool bar button with cross references (where appropriate) for
menuy commands.

Experiment Types
The types of experiments available depend on your system, configuration and
accessaries.

Farameters
Each data acquisition screen contains parameters that must be completed
befare an experiment can be conducted.

eq Seaquence Log
The Zequence Log Table displays the mast recent infarmation about the
current sample acquisition.

3 Click X to close the Help window.
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About

About displays the serial number, version number, copyright date, and other settings of
the hardware and Lifetime software. When calling Spex” Fluorescence Service, have
this information handy.

To obtain information about the Lifetime program,

1 ClickHelp—— ECC—
A drop-down menu appears. 5= Help

Index

2  Click About. ST

The About Lifetime window opens.

About Lifetime Ed

3  Click OK. —— ,
. . . LITETE S perhe St
The About Lifetime window Version - 2.2 9.1
closes. Copyright & 1337-2000 Jobin vwon, [h

436 Enhanced Mode
kdernon:; 133455 KB Free
b ath Co-Proceszzor Preszent
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TOOIbar ‘ Ilﬁgﬂ“ I%ﬂ ‘6% Clear DeleteHuwl

The toolbar provides shortcut buttons for commonly used commands in Lifetime. The
buttons available are:

Experiment
SED,
Lo Sequence Log
=1t
Summary Table
2 Real-time modeling

Clear | Clear
Delete Row | Delete Row

Clicking on any of these buttons activates or opens the corresponding function or win-
dow. The following section describes these buttons in detail:
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Experiment

Lifetime Measurements

The Experiment button opens an acquisition window. To run a lifetime experiment, ad-
just experimental parameters, or to choose a new type of lifetime experiment, the acqui-

sition window must be open.

To run an experiment or modify parameters,

1 Click the Experiment button.

The default experiment

SED. =111
acquisition dialog box .

2

Clear Delete Fow |

appears:

Lifetime Acquizition

Start Freq (MHz] |1.00 End Freq [MHz] [100.00 Auto
Murrber of F — Integration Save [
umber of Fregz 10 T [] 1.000 Exp
Sequence———— Duick -
[ Clinear % Log Scan
Uze Bath ™
StdEx[mm]  |350.000 Unkrown Ex[am] {450,000
atd Emlnm]  |350.000 Unknown Em{nm] {480,000
Process by
IVF Dizcrete Pairs " Interleave SELEEE... Sleel-. | ol |
. Set Pt. Std,
Min &g |3 Dew(z) |0.90 Standard |1 =l Unknown
b ax &g |7

Std Lifetime [nz] ||]_ oo

—Sample and Real Time Procezsing Info

Lifetime Acquizition

Setup File... | I

— Start Time

® Immediate ¢ Delay

E ztimated
Time

2 To change experiment type, click Exp Type....

3 To run the experiment as shown, click Run.
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Sequence Log

The Sequence Log button reveals and displays the Sequence Log, an information table
containing the most recent data from the current experiment. Each time a new data
point is recorded, the Sequence Log is updated. The button itself shows the status of the
Sequence Log: if the button is depressed, the Sequence Log is displayed; if the button is
not depressed, the Sequence Log is not visible.

To remove or add the Sequence Log to the window,

1 Click the Sequence Aog button.

The Sequence Log
appears or disappears,
and the button is
depressed or not depressed, respectively.

é:% Clear Delete Row
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Summary Table

The Summary Table button displays or hides the Summary Table, a list of data and pa-
rameters for the current experiment. The button itself shows the status of the Summary
Table: if the button is depressed, the Summary Table is displayed; if the button is not
depressed, the Summary Table is not visible.

To view or hide the Summary Table,

1 Click the Summary Table button.
The Summary Table = \ —
appears or disappears, ‘ I L-:"fdn I% 6@@ Clear Delete Row

and the Summary Table
button is depressed or not depressed, respectively.
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&

Real-Time Modeling

The Real-Time Modeling button opens or closes the IS4 Graph window, a plot of col-
lected data and a theoretical model to which to compare the data. The button itself
shows the status of the Real-Time Modeling: if the button is depressed, the IS4 Graph
is displayed; if the button is not depressed, the ISA Graph is not visible.

To display a graph of the data with a model,

1 Click the Real-Time Mode/i%ibutton.

The IS4 Graph plot . w
[EEIS

appears or disappears, Clear | Delete Row
Modeling button is depressed or not depressed, respectively.

and the Real-Time
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cea | Clear

The Clear button deletes one or more highlighted cells from the Summary Table of
data. Any calculations or models are redone with the remaining data. If no data are yet
displayed in the Summary Table, the Clear button is gray and inaccessible.

To delete one or more cells from the Summary Table,

1 Scroll up and down in the Summary Table, as
necessary.

2 Highlight the undesired cell(s).

3 CIle C/ear s—> Clear Delete Row

The information is deleted from the cell(s), and any calculations are redone.
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Delete Fow | Delete ROW

The Delete Row button deletes entire undesired rows from the Summary Table. Any
calculations or models are redone with the remaining data. If no data are yet displayed
in the Summary Table, the Delete Row button is gray and inaccessible.

To delete a row from the Summary Table,

1 Scroll up and down in the Summary Table, as
necessary.

2 Click anywhere within the undesired row.

The row becomes highlighted automatically.

3 Click Delete Row.
The row disappears, and = —
remaining rows Log
underneath move upward
to fill the gap. All calculations and modeling are redone.

/)4?43 Clear I“)Delete B |
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Description and operation

Lifetime main screen

Lifetime

S [ S [
[ |

[ O | ]

EEEREEREEERE

There are two important areas on the main screen in the Lifetime application:
e Sequence Log
e Summary Table

Because the Lifetime main screen is really a control panel, these areas are meant as a
display of data. This section discusses each area in detail.
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Sequence Log

The Sequence Log is an information table that contains the most recent data about the
current experiment. The data in the Sequence Log is updated as each data point is re-
corded. There are no user-controllable fields; the information is displayed, and the Se-
quence Log is removed or inserted using the toolbar.

Sequence Log —_—
D ataFile: Freguencies: |
Start Freq.: 100 End Freq: 500 Frequency: 300
Tt =V | S
i e O unk e std Mok M etd
Raw 1 —> f | | | |
b (£) M (£) o
Ver-
Row 2 — | Awerage: | | | | range

StdAC  SWDC Unk&C  UrkDC RefAC  RefDC J indicator

Row 3 | | | | | | .

The uppermost area contains information about the data file:

DataFile Name of the file

Frequencies Number of frequencies the file displays
Start Freq Starting frequency (in MHz)

End Freq Ending frequency (in MHz)

Frequency Current frequency (in MHz)

Index: x OF y  Current data point’s number x, out of the total number of points y

Row 1: Current data

# Ave  Number of points contributing to the average

Dunk Measured phase-shift of the unknown at this frequency
Dstd Measured phase-shift of the standard at this frequency
Munk Modulation of the unknown at this frequency

Mg Modulation of the standard at this frequency

Row 2: Averaged data so far

) Average phase-shift for the unknown
() Standard deviation for the unknown’s average phase-shift
M Average modulation for the unknown
(*) Standard deviation for the unknown’s average modulation

Row 3: Current values of the AC and DC signals

Std AC  AC component of the standard at the current frequency
Std DC ~ DC component of the standard at the current frequency
Unk AC  AC component of the unknown at the current frequency
Unk DC  DC component of the unknown at the current frequency
Ref AC  AC component at the reference detector

Ref DC  DC component at the reference detector

Circle Over-range indicator (turns red when out of range)
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Lifetime Measurements

Summary Table

The Summary
Table contains MHz) ¢ 2] M 2] Tad [+ TH 2]
all information
collected so
far. The data
can be edited
using the Clear
button, the
Delete Row
button, or by
double-
clicking within
a cell. The
Summary

" Summary Table

| -
[ |

—t | —
EEEEEEGRENE

—
Pl

-

Table is removed or inserted using the toolbar. For large data sets, use the scroll bars to
move the table up and down to view all data points.

Column headings, from left to right:
(MHz) Frequency at which measurements and calculations were made

¢
()
M

()
T
)

™
(*)

Average phase-shift of the unknown at this frequency

Standard deviation of the average phase-shift

Modulation of the unknown

Standard deviation of the average modulation

Calculated lifetime with respect to the average phase-shift at this frequency
Standard deviation of the average lifetime, using this average phase-shift
Calculated lifetime with respect to the average modulation at this frequency
Standard deviation of the average lifetime, using this average modulation

Editing cells in the Summary Table
Contents of the cells in the Summary Table can be edited or deleted. Use Clear to de-
lete the contents of one or more cells. Use Delete Row to remove an entire row.

To change a value in a cell,

1
2

Double-click on the desired cell.
The Modify Value dialog box appears.

Modify Yalue
Enter a new . _
value for the |
Cancel
cell. _ Cancel |

Click OK: m
The Modify Value
dialog box closes, and the cell’s contents show the new value.
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To edit, copy, or reformat data in IS4 Graph

1 Double-click anywhere along the data curve to
be edited.

The Plot Parameters dialog box appears.

Plot Parameters
2 Click Sppg— =
Data... - > 0
LINE ATTRIBUTES... Cancel
Data..

[T Eill Area [ Spline

—Marker Attributes

shape |circle x| Color |Red M
Size 3 j " Drop Line

Style T Full & Empty  Empty + Dot

A list of data
appears.

To edit the values,

a Double-click on the point to be Lopy  Format
changed.

Delete the contents of the cell.
Enter a new value.
Press ENTER.

The graph changes impiediately.

DO O O T

e R e I e Y e Y e Y e Y e [ e [ e I e

0
1
2
3
4
L
b
i
i
q

Click on any other ffeld in the list
of data.

To copy the data to another pyogram,

d  Click Copy.
b The data are copied to a clipboard.

C Paste the information into the desired program.
The data now can be manipulated and edited.
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To format the data in the list,

Earrmat
d Click F. ormat./—gn%

(7= == BV = I - B S L Ry - By — |
[ — I — I — I — I — i — iy — [ — gy — |

The Data Format window appears.

b Adjust the column width in the

Width field.
Cancel
Adjust numerical precision in the
Precision field.
Click OK:
The Data Format window closes; the list of data changes to the new

formatting.

To change the format of the plot,
See Chapter 11.
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To change the real-time model (curve fit)
The model is calculated using parameters entered in the Lifetime Model dialog box.

Whenever the ISA Graph window shows the curve fit, the Lifetime Model dialog box
is also open.

‘ EED' -3 %}ﬂ Clear | Delete Bow
1 Click the EES

Modeling button in the Lifetime toolbar.

This toggles the ISA Graph between showing only data, and showing data plus
curve fit. Simultaneously, the Modeling button reveals and closes the Lifetime
Model dialog box, respectively. (The ISA Graph window may have to be
moved to see the Lifetime Model dialog box.)

. w. Lifetime Model M=l E3
Modeling can be : :
some, or all variables Lifetime Components: ]’&nisntmp}l Components
fixed. ’
# Components
The Lifetime Model (@ Cl2 OO
displays two index " Fractional Amplitudez || Lifetime=s [ns]™ |
cards: . .
Fract.1: [ Fixed Tau 1: [ Fixed
. Lifetime o] ]
Components, which Hactss ol
fits the lifetimes Fract. 3: Tau 3
e Anisotropy ' Fract.4: Tau 4
Components, which

fits the aniSOtropies.\Eﬁsq\we: Run Model |

Click on the appropriate
index-card tab to

m Lifetime Model

change the desired Input File: C:ADATAMAADATANunk] DAT
parameters. Lifetime Components Anizotropy Components; ]
©1 020304 | m[___]
" Fractional Amplitudez~ | [ Comrelation Times [ng]
Fract. 1: DI_ Fized Phi 1: DI_ Fixed
Fract. 2: Phi 2:
Fract. 3: Phi 3:
Fract. 4: Phi 4:

Chi Square: Bun Model |
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2 Choose the Lifetime Components parameters

m Lifetime Model M=l E
Input File: C:ADATAMAXADATAMunk1. DAT

a Choose the

desired #
Components Litetime Components. T&nisutmw Components
radio button. o0 -
omponents
The number of \‘[@ 1 O2 O3 Ca
components is the - ; - - _
number that the Fractional Amplitudes Lifetimes [nz)
model uses to fit the Fract1: [0 | Fied | Tau: 1 ] Fixed
total fluorescence re- Ffact 2: Tay 2:
sponse. Anywhere ract.3: Tdu 3:
from 1 to 4 Fract 4- au 4:
components may be y / /

chosen. Chi Square/ / / Run Model |

b Enter the
Fractional Amplitudes fgr each component
A fractional amplitude is the gfmount of the total Iffetime that each component
contributes. The sum of all ffactional amplitudes/must be exactly 1. Therefore,
for a 1-component fit, the Fract.1 must be 1; for'a 2-component ffit, Fract.1 +
Fract.2 = 1; and so on.

C Check the Fixed box for each fractiogal amplitude not allowed to float.
d Enter a Lifetime (in ns) for each fractional amplitude.
e Check the Fixed box for each Tau (lifetime) not allowed to float.

f Click the Anisotropy Components index-card tab.
This switches to the Anisotropy Components index card.

3 Choose the Anisotropy Components parame-

ters m_ Lifetime Model _[a]x]
Input File: C:ADATAMAXADATANjunkl1 DAT
a Choose the

desired # Lifetime Components TAnisutmpy Components: ]
€S1re
# Components ]
Components .
P w1 0203 0C4 Hn-|:|

radio button.
Anywhere from 1 to 4  Fractional Amplitudes
components may be Fract. 1: " Fixed || Phi1:[0 | Fixed

chosen. Fract. 2- Phi 2:

| [ Correlation Times [ns)

b Enter the Ry )R

(11m1t1ng am/ Fract. 4: Phi 4:
sotropy).
Chi Square: Run Model |

C Enter the
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Fractional Amplitudes for each component.
The sum of all
fractional amplitudes
must be exactly 1.

m Lifetime Model
Inpuk File: C:ADATAMAXADATANjunk1.DAT

d Liletimé\[:umpunents TAnisutmpy Components: ]
ChGCk the " #t Components
Fixed box for ®1 0\2 O3 C4 F‘El:l
each 8 : . _ .
. Fractiongl Amplitudes " Correlation Times [nz]
fractional

Fract. 1: |_ Fized

Fract. 2:

amplitude not
allowed to— | |

float. Fract. 3:
Fract. 4:
e Enter a
Correlation

) . Chi Square: Run Model
Time (in ns) _ ;I

for each frac-
tional amplitude.

f Check the Fixed box for each Phi

4 Click Run Model.

The fit appears on the IS4 Graph window, floating parameters are replaced in
the Lifetime Model dialog box, and the reduced y* appears in the Chi Square
field at the bottom of the Lifetime Model dialog box.

correlation time) not allowed to float.

O  Repeat steps 2—4 until a satisfactory model is
found.

6  Save the model using the ISA Graph window.
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Choosing and defining experiment types

Experiment types

Of the four lifetime types of experiments available, one—Lifetime Resolved Acquisi-
tion—is accessible from the Run Experiment application, and is described therein. The
other three are available in the Lifetime application. They are:

e Lifetime Acquisition

e Time Resolved Acquisition

e Anisotropy Decay Acquisition

This section describes these three types of lifetime experiments.
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Lifetime Acquisition

The Lifetime Acquisition experiment—the default experiment—determines accurate
lifetimes from single-component and multi-lifetime systems. This experiment records a
phase-shift and modulation at specified frequencies for an unknown, with respect to a
standard. The Lifetime Acquisition data file’s name automatically receives the . DAT
extension, and is stored on the default drive in the default directory, unless otherwise
specified. Data can be modeled during or after acquisition.

Time Resolved Acquisition

Use a Time Resolved Acquisition to examine a sample’s change in spectral characteris-
tics during its excited state’s lifetime. This experiment determines the frequency re-
sponse of the unknown over a specified emission range. Applications include solvent-
relaxation of the excited state, and excimer formation. Specify the number of scans to
run before starting the experiment. Each scan is executed sequentially. The name of the
data file may be truncated, if necessary, in order to append the code 01, 02, 03, ..., etc.
The data file’s name automatically receives the . DAT extension, and is stored on the
default drive and directory, unless otherwise specified.

Following is an example of a series of Time Resolved Acquisition data files. The parent
data file is TIME. The experiment is run six times. The resulting data file names are:

TIMEQOI.DAT

TIMEOZ2.DAT

TIMEO3.DAT

TIMEQ4 .DAT

TIMEOS.DAT

TIMEOG.DAT

Anisotropy Decay Acquisition

Examine the rotational properties of fluorescent molecules and probes via an Anisot-
ropy Decay Acquisition. As the fluorophore rotates, its polarization changes, yielding
information about the excited state of the sample. The anisotropy is affected by
Brownian motion, energy-transfer, re-absorption, re-emission, and light-scattering.
Applications of the Anisotropy Decay Acquisition include: studying asymmetric
complex molecules, environmental perturbations on molecules, binding, phase-
transitions involving hindered rotation, and internal viscosities of bilayers. The data
recorded from an Anisotropy Decay Acquisition provide no lifetime, so they cannot be
modeled. Executing an Anisotropy Decay Acquisition creates one data file, with default
extension . DAT, saved to the default directory and drive, unless otherwise specified.

The Anisotropy Decay Acquisition resolves overlapping spectra based on differences in
their fluorescence lifetimes. Up to three components can be resolved completely. More
complex systems may give improved resolution of one or more spectra, but complete
resolution requires additional data manipulation of the data-acquisition parameters,
such as excitation wavelength. An application using lifetime-resolved scans could re-
solve tyrosine and tryptophan emission spectra from a protein containing both com-
pounds. To improve resolution, measure the lifetime and spectral characteristics first.
Generally, the Anisotropy Decay Acquisition works best for a difference of at least 1.5
between the lifetimes to be resolved.
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Data-entry parameters for the Lifetime application
Auto Auto Save Exp

SEZ;E I The Auto Save Exp checkbox provides the choice of automatically saving
the experiment files, or saving them by request only. If the Auto Save Exp
checkbox is enabled, then a prompt appears for the Experiment File Name and Data

File Name each time an experiment is run.

To enter an experiment’s file name and data file name each time an
experiment is run,

1 Click the Auto Save Exp checkbox.
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Carcel | Cancel
The Cancel button terminates the initiated action or command. The screen

view then returns to the view visible before opening this dialog box.

To abort an operation without saving or executing,

1 Click Cancel.
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Lifetime Acquisition Comment
The
Comment field inserts any desired text on the -
spectral screen below the file name. The amount ik
of text that may be entered has no limit, but only Fg, 11 Note: Special charac-
the first 80 characters are displayed on the ;
S ters are not allowed in
spectral screen. Standard editing keys are used to
. comments.
correct or insert text.

To place text below the file name on the spectral screen,
1 Place the mouse cursor in the Comment field.

Z  Enter the desired text.

To view the comment field of a saved file,
1 Enter the Run Experiment application.

Choose File.

A drop-down menu appears.

The Open File dialog box appears.

2
3 Choose Open....
4

Click Info.

The File Information dialog box appears, showing the first 80 characters of the
comment.
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&l I DataFile...

DataFile... stores experimental data and information about the instrument and acquisi-
tion. These files are saved automatically with the . DAT extension, unless otherwise re-
quested. To execute a scan, a data file name must be entered in the DataFile... field.

To enter a data file name,

1

2

Place the mouse cursor in the DataFile... data-
entry field.

Enter the name of the file to which the data will
be saved.

No extension is required. By default, a . DAT extension is added.

To open a saved data file, and execute its parameters,

1
2

Click DataFile....

The Define Lifetime Data File dialog box appears.

Define Lifetime Data File EHE

Select

File narme: Folders:

the :hdatamashdata
gt Cancel |
H unk.da -
desired k] e
. junk.2.dat Help
file. junk3 dat 9 dats _ b |
[~ Read only
CI iCk — M etwork. . |
OK List filez of twpe: Dirives:
) Lifetime Fileg(® DAT) - = -
The Define | = =l
Lifetime Data

File dialog box closes, and the parameters automatically fill the acquisition
screen.
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E rizzian [nm] |4E|:|_|:||:||:| Emission

The Emission field, found only on the Anisotropy Decay Acquisition dialog box,
represents the position of the emission monochromator. Usually this position is the
wavelength at which the sample fluoresces with maximum intensity.

To enter the position of the emission monochromator,

1 Click in the Emission field.

2 Enter the desired position of the emission
monochromator.
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End Frea (MHz2) [100.00 End Freq

The End Freq field sets the final frequency, in MHz, at which samples are scanned.

To set the final scanning frequency,

1 Click in the End Freq field.
2 Enter the final scanning frequency, in MHz.

3 Hit TAB, or click on another field.
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Estimated  ,.--; Estimated Time

Time The Estimated Time field shows the estimated amount of time for
the scan, using the parameters entered. The field is not user-adjustable, but calculated
based on the existing parameters.
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Excitation [nm) |4an.nnn Excitation

The Excitation field sets the position for the excitation
monochromator. This field is found only on the Anisotropy Decay Acquisition dialog
box.

To set the position of the excitation monochromator,

1 Click in the Excitation field.

2 Enter the desired position for the excitation
monochromator.

9-42




DataMax v. 2.20 (30 Nov 2001) Lifetime Measurements

Experiment... ||E:hD.&TﬁMﬁxhdflt23.exp Experiment...

An experiment file stores instrument and
acquisition parameters, but no actual data. The default extension to the file name is
. EXP. Experiment files must be provided in order to save an experiment. The Experi-
ment... button saves and accesses experiment files. If a data file (. DAT) is opened us-
ing the Experiment... button, the experimental parameters are recalled also.

When an acquisition dialog box is first opened, it appears with the name of the default
experiment. The Comment field identifies the type of experiment having these default
parameters.

To enter an experiment file name (to save an experiment file),

1 Place the mouse cursor in the Experiment...
field.

2 Replace the default file name with the name un-
der which the experiment is to be saved.

The . EXP extension is not required; it is supplied automatically.

To open an existing experiment file,

1 Click the Experiment... button.

The Define Experiment File dialog box appears.

2 Define Experiment File 2| x|
Se I eCt th e File name: Folders:
H . 24 o hdatamax
deSI red —r Cancel |
. dfitD.exp :
diltt.
experiment | [# o o
. dfit11.exp )
ik 2. [ drivers
fi le. 13, E:E (3 hardiock I™ Bead arly
dfl [ iza_bmp
. dfit] 5 E:-:p = Metwark . |
3 Cl ICk OK' List filez of type: Dirivvess:
The Deﬁne IEHperimenl Files* ExP] ﬂ I = J
Experiment File

dialog box closes, and the parameters fill the screen.
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HV

The HV button sets the high voltage for the detectors. Detectors must be
mcluded in the layout in order to appear in the High Voltage dialog box. The HV button
itself shows whether high voltage is operating:

e [fat least one detector has high voltage, the HV button displays “on”.

e Ifno detectors receive high voltage, the HV button displays “off”.

To change a detector’s high voltage,

1 Click HV.

The High Voltage dialog box appears. All available detectors are listed.

.
2  Click on the — |
. Detector:
appropriate o [era000
detector’s data- R [325.000
. . |0.000

entry field. Lk
3  Enter the desired

high voltage.
4 Click OK.

The high voltage is reset to the new value, and the High Voltage dialog box dis-

appears.
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Integration 000 Integration Time

Time (s) The Integration Time sets the length of time that data are
collected for each data point. The minimum integration time is 1 ms.

To set the integration time,
1 Click in the Integration Time data-entry field.
2  Enter the desired integration time.

3 Hit TAB, or click on another field.
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Lifetirne: |4_|:|n Lifetime

The Lifetime field sets the lifetime of the sample, in ns. The Lifetime
field is found only on the Anisotropy Decay Acquisition dialog box.

To set the sample’s lifetime,

1 Click in the Lifetime field.
Z  Enter the lifetime, in ns.

3 Hit TAB, or click on another field.
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b aw fog I? Max AVg

The Max Avg field sets the maximum average to be acquired per frequency. The more
data points averaged, the better the data.

To set the maximum average per frequency,

1 Click in the Max Avg data-entry field.
2 Enter the maximum average.

3 Hit TAB, or click in another field.
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kin Avg I3 Min Avg

The Min Avg field sets the minimum average to be acquired per frequency. The more
data points averaged, the better the data.

To set the minimum average per frequency,

1 Click in the Min Avg data-entry field.
2 Enter the minimum average.

3 Hit TAB, or click in another field.
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Mene Pasiens.. | Mono Positions...

To specify the wavelengths for the monochromators in a Time Resolved Acquisition
scan, use the Mono Positions... button. Each scan is saved to a file, and can be dis-
played separately, or as a multifile group.

To change the monochromators’ positions,

1 Click Mono Positions. ...

The Mono Positions dialog box opens.

L Mono Positions |
2  Set the positions End

for the emission 14 Emission [F00.000
and excitation Unk Emission|400.000 | [500.000
mOnOCh romatOrS Std Excitation IEED'E":":I Unitz: [rim]

Idnk. E scitation ISEI:I'E":”:I 0k
Scans: |'| 0 Cemee]

it

Std Emission Start Where the emission monochromator begins a scan of
the standard

Std Emission End Where the emission monochromator ends a scan of
the standard

Unk Emission Start ~ Where the emission monochromator begins a scan of
the unknown

Unk Emission End Where the emission monochromator ends a scan of
the unknown

Std Excitation Start Where the excitation monochromator remains fixed
during a scan of the standard

Unk Excitation Start  Where the excitation monochromator remains fixed
during a scan of the unknown

Scans The number of scans to be conducted.

3 Click OK.

The information is saved, the monochromators are repositioned, and the Mono
Positions dialog box is closed.
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Murnber of Freqs IE Number of FreqS

The Number of Fregs sets the number of frequencies to be measured. The possible
range is 1-99 frequencies. The more frequencies measured, the longer the scan takes.
Use the Number of Fregs field in conjunction with the Sequence field and radio buttons,
to determine the distribution and actual values of the frequencies.

To set the number of frequencies,
1 Click in the Number of Fregs data-entry field.
2 Enter the number of frequencies.

3 Hit TAB, or click in another field.
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(* Discrete Pairs " Interleave The Process by area specifies how the data are
processed. See the Fluorolog®-Tau-3 Operation
Manual for details on the two methods: discrete pairs, or interleaving.

’—F'r-:u::ess by Process by

To choose the method of processing,

1 Click the appropriate radio button:

e Discrete Pairs
e Interleave
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Quick —  Quick Scan

sean To measure lifetimes quickly, enable the Quick Scan checkbox. Using
Quick Scan, the unknown is positioned in the optical path, and entire frequency range is
measured. After the unknown scan is complete, the standard is moved into the optical
path, and its entire frequency range is measured. With an automatic sample changer, the
samples can be moved quickly.

To run the scans more quickly,

1 Check the Quick Scan checkbox.
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Bun Run

_ The Run button is used to start the experiment, after all settings are
correct. Be sure a data file name is entered. If Auto Save Exp is enabled, be sure an ex-
periment file name is entered also.

To execute an experiment,

1 Click Run.
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S v | Save
To store experiment information to the hard drive, use the Save button.

When Save is activated, the information is stored to a user-named or data file. Be sure a
valid experiment file name and data file name are entered.

To save a file,

1 Click Save.

If a file of the same name already exists, a warning appears. The file can be
overwritten, or the procedure stopped.
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DataMax v. 2.20 (30 Nov 2001)
Sequence—————— .
( i Sequence (radio buttons)
* L . . . .
2 The Sequence radio buttons choose the distribution of

frequencies to use in the experiment. Either a linear or a logarithmic sequence is possi-
ble. To specify the precise frequencies or enter custom frequencies, see the Sequence...

button.
To choose the distribution of frequencies,

1 Click either Linear or Log.
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Sequence... | Sequence... (button)
The Sequence... button customizes the precise frequencies to use during

the experiment. The starting, ending, distribution, and number of frequencies all can be
adjusted.

To select a set of standard frequencies,

1  Click Sequence....

The Frequencies dialog box opens.

Click in the Start field.
Enter the starting frequency.
Click in the End field.
Enter the ending frequéency.

Click in the Number

f| e I d kart End Murnber

1.0 Mm
jj —S—
Enter the number of
* Log

frequencies to use.

8  Click either Log or — it
Llneal’ 123 = Cancel |

This chooses either a logarithmic
or linear SequenW
9  Click OK.

The Frequencies dialog box closes, and the distribution of frequencies is set.

|

o OB WIN

\l

To enter a set of custom frequencies,

. Frequencies | x| |
1  Click Sequence....
The Frequencies dialog box Start End Murnber
opens. |1.c| |1nn.n |1c|
2 Place the mouse ——{¢ € b
* Log

cursor in the fre-
quencies data-entry
field.

Cancel |
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3

4
)
6

Enter the desired frequency.

Click on a different data-entry field, or hit TAB.
Repeat steps 2 to 4 for each custom frequency.
Click OK.

The Frequencies dialog box closes, and the distribution of frequencies is set.
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Set Pt Std T Set Pt. Std. Dev.(%)
Devlzl = The Set Pt. Std. Dev.(%) sets the acceptable tolerance for the Tau-
3’s measurements. The higher the percentage is, the shorter the acquisition time is.

To set the standard deviation,

1 Click on the data-entry field.
Z  Enter the desired value.

3 Hit TAB, or click on another field.
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SetupFie.. | Setup File...

Setup File... is used to store or retrieve setup information. A setup file (with extension
. SET) contains information about setting up the instrument, such as hardware settings

and system units. Selecting a setup file is optional; if no setup file is selected, the sys-
tem uses current or default values.

Lifetime Measurements

To open an existing setup file,

1 Click Setup File....

The Select Setup File dialog box appears.

Select Setup File E |
File name: Folders: oK I
Iq c:hdatamas

- Cancel |
izdECan. set - £ e =

259 datamas

20 das _ e |

[ drivers
£ hardlo
[ izaBmp ;I

[T BEead orly

M etwork. ..

j

Lizt filgs of type:

=

Dyrie
ISetup\FiIes[”.SET] jﬂ = =]

Choose the desired setup file.
3 Click OK.

The Select Setup File dialog box closes, and the parameters associated with that
setup file fill the acquisition screen.
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Signals... | Signals...
The Signals... button chooses which detectors to use for the acquisition.
To calculate the phase data, the following automatic method is used:

Collect phase data from the first detector for the standard.
Collect phase data from the second detector for the standard.
Calculate the difference between a and b.

Collect phase data from the first detector for the unknown.
Collect phase data from the second detector for the unknown.
Calculate the difference between d and e.

Calculate the difference between ¢ and f.

>SQ TTO Q0O TO

Save g to a data file (. DAT).

The accessible detector choices depend on the system’s layout and configuration.

To choose the unknown and standard detectors,

1 Click Signals....
The Signal Choice dialog box appears. Signal Choice. ||

2 Click the radio button nextto 7o

. . g 9
the desired acquisition e

mode. O T&S
L

3 Click OK.— —
The Signal Choice dialog box closes.

9-60




DataMax v. 2.20 (30 Nov 2001) Lifetime Measurements

Slits... SlitS cee
4 To adjust the slit width of each available monochromator, use Slits.... The
units for the slits (mm, pm, bandpass) are changed in Visual Instrument Setup.

To change a slit width,

1
2

Click Slits....

The Slits dialog box opens.

sis [
Click on the

desired slit's Entrance Esi Intermediate
d ata_e ntry E=citation 1 |4.|:||:||:| IEI.EEIEI
fieI d Eriizsion 1 )’Lannu |5.nnn

Enter the
desired SitUritss ()
value.

In bandpass mode,

all slits for a giVW have the same width.
Click OK.

The Slits dialog box closes.
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Standand Standard

Standard specifies the position of the standard in the sample
changer. DataMax must know the position of the standard and unknown in the sample
changer, in order to scan and calculate results correctly.

To set the position of the standard in the sample changer,
1 Click the down arrow next to the data-entry field.

2 Select the correct position from the list.

Often, 2 is used for the standard’s position.
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Start Freq [MHz) |1_|:||:| Start Freq

The Start Freq sets the starting frequency for the experiment. The allowed range of fre-
quencies is 0.1-330 MHz.

To set the starting frequency,

1 Click in the data-entry field.

2 Hit TAB, or click on another data-entry field.
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|' Start Time

If="|mmeu:|i.5|h3 ™~ Delay Start Time

4 To tell DataMax to start
the experiment\immediately, or wait a user-specified delay, use the Start Time area.
This feature lets\experiments needing minimum intervention or supervision to start after
normal working Rours, and| the results are retained. When the Delay radio button is se-
lected, a hidden figld appeays with a timer. The experiment begins after the length of
time set in the timey;, or at the onset of a trigger.

To start the experiment immediately after clicking Run,

1  Click the Immediate radio button.

To start the experimentiafter a delay,

1 Click the Delay radio button.

A hidden-field timer appears.

" Immediate (% Dilay I Hr I kir ‘ ‘

‘ |'Start Time

7 Enter the hours to delay\in the Hr field, and the

minutes to delay in the Min field.
The range is 0-99 h, and 0—59 min. TR 3
Complete both fields. A reminder timer re-

mains on the screen, and counts down.——>

Hardware Status:

Noteso Time remaining 00:00:47

1 Once the delay time is set,

a The system and host
computer must remain on. @
Note: Violating any of rules

b The Run Experiment a to ¢ immediately aborts
application must remain the original experiment.
open.

C Do not run any other experiment.

2 All other DataMax applications are accessible
during the countdown.

3 When the delayed experiment starts, all
unsaved information in other applications is lost.
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Std Em{nm)  [350.000 Std Em

There are two uses for Std Em:

e For a lifetime acquisition, Std Em sets the position at which the emission mono-
chromator remains fixed during a scan.

e For a time-resolved acquisition, Std Em sets the beginning wavelength for the emis-
sion monochromator scan.

To set the standard-emission field,

1 Click in the data-entry field.

2  Enter the new value.
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Std Ex [rim)] |35EI.EIEIEI Std Ex

Std Ex sets the position at which the excitation monochromator remains fixed during a

scan. For a time-resolved acquisition, the Std Ex field is found in the Mono Positions
dialog box.

Lifetime Measurements

To set the standard-excitation field,

1 Click in the data-entry field.

2  Enter the new value.
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Std Lifetime [rz] ||:|_|:||:| Std Lifetime

Std Lifetime sets the value for the lifetime of the standard, in ns.

Lifetime Measurements

To set the standard’s lifetime, in ns,

1 Click in the data-entry field.
Z  Enter the standard’s lifetime.

3 Hit TAB, or click in another data-entry field.
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Steady State G
Faetor [ /HH] [120 Steady State G Factor

The Steady State G Factor data-entry field, found on the
Anisotropy Decay Acquisition dialog box, is the correction for instrumental response to
polarized light at a particular wavelength. For mathematical details about the G factor,

see the Spex” Polarizers Operation Manual.

To enter the G factor,

1 Click in the Steady State G Factor data-entry
field.

7  Enter the G factor.

3 Hit TAB, or click on another field.
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Unknown Unknown

Unknown sets the position of the unknown sample in the sample
changer. For DataMax to scan the correct standard and unknowns in the proper se-
quence, it must know the position of the unknown. Usually the unknown is placed in
position 1 of the sample changer.

To set the position of the unknown in the sample changer,
1 Click the down arrow next to the data-entry field.

2  Select the correct position.
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Lnknown Erfnm] |4B|:|_|:||:||:| Unknown Em

The Unknown Em data-entry field has two purposes:
e In a lifetime acquisition, Unknown Em sets the position at which the emission

monochromator is fixed during the scan.
e In atime-resolved acquisition, Unknown Em sets the starting position for the emis-

sion monochromator scan.

To set the starting or fixed position of the emission monochromator,

1 Click in the data-entry field.

2 Enter the desired position.
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Unknown Ex [nim] |4B|:|_|:||:||:| Unknown Ex

Unknown Ex sets the position at which the excitation monochromator remains fixed
during a scan. For a time-resolved acquisition, the Unknown Ex field is found in the
Mono Positions dialog box.

To set the unknown-excitation field,

1 Click in the data-entry field.

2  Enter the new value.
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10: Post-Experiment Modeling

Introduction

The Post-Experiment Modeling application, used only with the Fluorolog®-Tau-3 sys-
tem, provides models of lifetime acquisition data previously stored on disk. (For model-
ing while a lifetime experiment is in progress, see Chapter 9.) The Post-Experiment
Modeling application is stand-alone, that is, it can analyze data obtained through
DataMax or elsewhere. Initialization of the hardware is not required to run Post-
Experiment Modeling.

As with the Real Time Display and Lifetime applications, the Post-Experiment Model-
ing application is a control panel, upon which the plot of the model and data appear.

10-1




DataMax v. 2.20 (11 Dec 2001) Post-Experiment Modeling

Quick guide to Post-Experiment Model-
ing

1 CI |Ck the i: Instrument Control Center - LAYOUTOGE. LAY M=l E3

Modeling icon iv topicators_lich
in the H’H o
Instrument Run Lifotme Modsling

Control Center.
The Model Windows Application — Model window opens:

F.jl Model Windows Application - Model

File  Model Wiew Help

ANER

ForHelp. press F1 |Litetirne

2 Click Model.

A’drop-down menu appears.

F!}, Model Windows Apphcation - Model
Filz | Model Wiew Help

@ v Lifetime

— Time rezolved

Lifetime resolved

Anizotropy decay

Farameters. ..
e

3 Click on the type of model.
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Post-Experiment Modeling

The appropriate Model window opens:

4

Complete the
parameters.

Click Run
Model.

The model with
desired parameters is
run. The associated
graph appears on the
Model Windows
Application dialog
box.

Lifetime Model 5]

— Input data

Cinput Fiie. |

¥ Use Measured Standard Deviations [from file]

" Enter Deviation  dPhasze: I deg dMod: I

— Mumber of components

(O | 2 3 4
— Frachonal Amplitudes —Lifetimes [ng)
Fract. 1: I [ Fized Tau 1: I [~ Fixed
: Tau 2:
Tau 3:
Tau 4:
Bun Model Save Output___
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Control panel

When the Post-Experiment Modeling application starts, the control panel appears.
Three main regions exist in the control panel:

Many
commands
are executed
from the
main menu
and toolbar.
Those
commands
specific to
the graphs
and data are
run from the
plot area, by
pointing and clicking with the mouse. See Chapter 11 for details about the choices for
plotting.
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Main menu

F!;, Model Windows Application - Model
File Model “iew Help
The main menu of Post-Experiment Modeling contains four items:

e File

e Model
e View
e Help

Clicking on any of the above items reveals a drop-down menu with choices. This sec-
tion describes the choices in detail.
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File
B2 Model Windows Application - Model The File command deals with printing options,
|File Model Wiew Help such as page specifications and printer choices.
Print Setup.. An option to quit the Post-Experiment
Page Setup... | Modeling application is included also.
Erirt. .. Ctrl+F
E xit

Print Setup...
Print Setup... controls the various printer options, such as which printer, and page
orientation and size.

To adjust the printer options,

1
2

F!,,J, Model Windows Application - Model

Click File. > File Model Wiew Help
A drop-down menu appears. Pl el
FPage Setup...
. . Brrirt... Ctrl+F
Click Print Setup.... _
The Print Setup dialog box appears. Exit
Pnnt Setup EE |
= Default printer Cancel |
[currently HP LaserJet 4050 Series PCL & on
¥ Specific printer: Options._ .. |
Metwork. . |
—Onentation—————  Paper
., Portrait Size: |Lemya’ 172x11in 7|
" Landscape Source: I}u(uﬁalec:t Tray j

Choose the appropriate parameters.

Consult the printer masfual for the full range of options available.

Click OK.

The Print Setup dialog box closes, and the printer options are set.
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Page Setup...
Page Setup ... controls how the information appears on the page.

To specify the page setup, P Model Windows Application - Model

ﬂ Model Wiew Help
1 Click File. P Sep.
A drop-down menu appears. FETSEY 2
Frirt.... Chrl+F
2 Exit

Click Page Setup....

The Print Parameters dialog box appears.

3 Ch th + Print Parameters | x|
oose tne
desired I~ Graph Window Background | Upper Left Corner

esire [~ Plotting Area Background Left %

parameters' ™ Border Top %

See Chapter 11 for

full details on the W Maintain Aspect Ratio

data-entry fields. o

Printing Style

& Print graphs to max size

4 Click OK.—|

The page setup is set,
and the Print
Parameters dialog
box closes.

" Proportionate
" Exact Size
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Print...

The Print... command sends causes the printer to print the graph(s) displayed in the
control panel, as specified by the Print Setup... and Page Setup... options.

To print the graph(s), 2 Model Windows Application - Model
N Model Wiew Help
1 Click File. P Setup.
A drop-down menu appears. Page Setup...

/ Frint.... Chrl+F
2 Click Print.... it

The information is sent to the printer.
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Exit
The Exit command quits the Post-Experiment Modeling application.

To quit Post-Experiment Modeling,

F!;, Model Windows Application - Model

1  Click File: s Fie Model Vew Heln

Frint Setup...
A drop-down menu appears. Page Setup..
. . Eririt.... Chrl+F
2  Click Exit. -
The Post-Experiment Modeling =

application closes.

P =)

@Note: Make sure that all files needed later
have been saved before clicking Exit.
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Model
TR T e YWl The Model command is chooses the type of ex-
File | Model Wiew Help periment to model, and display or hide the
@ v Lifetime Model dialog box.

— Time rezolved
Lifetime regalved
Anizotropy decay

Parameters...
B

Lifetime
Lifetime modeling provides two graphs: Lifetime and Residuals. The graphs are dis-
played on the control panel; their appearance and data can be edited. See Chapter 11 for
functions and features related to the plot’s appearance. To run a lifetime model, an in-
put file is needed. An input file is the basic data, generated by an application such as
DataMax.

F,,l, Model Windows Application - Model

o e T
To run a lifetime model, Model Miew Help

% Lifetime
. Time rezolved
1 CIICk MOdeI Lifetime rezalved
A drop-down menu appears. Anisotropy decay

' ifeti Parameters...
2 Click Lifetime. Baancies
The Lifetime Model Lifctime Model L &

dialog box opens. — Input data

3 Com plete the ¥ Uze Measured Standard Deviations (from File]
data_entry " Enter Deviation  dPhase: I deg dMod: I

— Mumber of components

fields. o 2 3 r4
ghe data(ielntry ﬁelﬁ's are — Fractional Amplitudes — Lifetimes [ng]
1scussed later 1n this . .
Fract. 1: I " Fized Tau 1: I " Fized
chapter. = =

Fract. 2: Tau 2:

4 Click Run
MOde/ \ Fract. 4: Tau 4:

The model is executed, T Run Model Save Output...
and the graphs are

displayed on the control
panel. To adjust the
plot’s appearance, see
Chapter 11.
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Time Resolved

Time-resolved modeling provides two graphs: Time Resolved (for wavelength and in-

tensity) and a second graph (for time, spectral width, and center of gravity). The graphs

are displayed on the control panel; their appearance and data can be edited. See Chapter

11 for functions and features related to the plot’s appearance. To run a time-resolved

model, two input files are needed:

e Spectral file, an emission scan executed on the sample with the same parameters as
the lifetime file. This file normalizes the time-resolved data file.

e Time Resolved file, a group of files specified by the user, and generated by an appli-
cation such as DataMax. This group of files resolves a substance into its compo-
nents with respect to time, and derives a lifetime for each.

L“!_J, Model Windows Application - Model

To run a time-resolved modeh/m T
1 C||Ck MOdel @ ' Lifetime

— Time rezolved
A drop-down menu appears. Lifetime: resolved
Anizotropy decay
2 C“Ck Tlme I’eSO/Ved Parameters. ..
The Time Resolved Model dialog box Rk}
opens. Time Rezolved Model

3 Complete ||
the data-

Lifetime Files. .. |

entry

fle|dS % llze Measured Standard Deviations [from Lifetime files)

The data-entry " Enter Deviation dPhage;I deg dMod: I

fields are — Mumber of components ™ Plot with Marker:
discussed later 1 2 3 4 W Show File Legend

in this chapter. ; : .
—Decay times [ng] [ Time dynamics

4 CIICk Run lem i I I Fixed Initial Time: 0. ns
Model. \ Vet & | I" Fixed | | Final Time:

The model is Tau 3 I I™ Fixed # Time Points |2

NS
executed, and A: | [ Fixed

the graphs are )
displayed on the - CIESIE

control panel. ~a Run Model | Save Output.__
To adjust the
plot’s appearance, see Chapter 11.

ns

a1

10-11




DataMax v. 2.20 (11 Dec 2001)

Lifetime Resolved

Lifetime-resolved modeling provides a Spectral Deconvolution graph, displayed on the

control panel; the appearance and data can be edited. See Chapter 11 for functions and

features related to the plot’s appearance. To run a lifetime-resolved model, three input

files are needed:

o Spectral file, a file generated by an application such as DataMax. This file contains
information from two or three components, in order to deconvolve the spectra.

e Phase file, a file generated by an application such as DataMax.

e Modulation file, a file generated by an application such as DataMax.

Post-Experiment Modeling

With this model, lifetimes (Taus) must be known already.

A drop-down menu appears.

2

box opens.

Complete
the data-
entry
fields.

The data-entry
fields are
discussed later in
this chapter.

Click Run
Model.

The model is
executed, and
the graphs are
displayed on the
control panel. To
adjust the plot’s

Click Lifetime resolved.
The Lifetime Resolved Model dialog

F,,J, Model Windows Application - Model

To run a time-resolved model,/ﬂé’m View Help
1 Click Model. 8 v teine

Time regolved

Lifetime regolved
/ Anizotropy decay

Parameters. ..

Eum

Lifetime Resolved Model
— Input data

Phase File... ||

Modulation File... | |

2 3

Mumber of components:

— Lifetimes [ns]
Tau 1: I Tau 2: I Tau 3: I

— Frequency

' Enter frequency: I MHz

\ Bun Model | Save Output._.

" Read freq. from files

appearance, see Chapter 11.
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Anisotropy decay

Anisotropy-decay modeling provides two graphs, Anisotropy Decay and Residuals.
They are displayed on the control panel; their appearance and data can be edited. See
Chapter 11 for functions and features related to the plot’s appearance. To run an anisot-
ropy-decay model, an input file is needed. The input file is a file generated by an
application such as DataMax.

The Anisotropy Decay Model dialog box has two index cards, Anisotropy Decay Com-
ponents, and Lifetime Components. Both must be completed to run the model. Click on
the index-card tabs to switch between index cards.

B

Lm Model Windows Application - Model

To run an anisotropy-decayw View Help
1 Click Model. B v ueine

Time rezolved
A drop-down menu appears. Lifetime resolved

Anizotropy decay
2 CliCk Anisotropy decay-/ Parameters...

The Anisotropy Decay Model dialog i
box opens. Anizotropy Decay Model
Input data
3 Complete 1]
the data' i Usze Meazured Standard Deviationg [from file]
entry " Enter Deviation  dPhase: I deqg dMod: I
fields. Anisotropy components T Lifetime Components
E}elledgz?e-entry Component count: 1 2 (3 (4 Ho =|

— Fractional amplitudes — Correlation times[ns]

discussed later _ _
in this chapter. FLTES 1B I [~ Fixed || Phi1: I I Fixed
Fract. 2: Phi 2-

4 Click Run || riue 3 s
Model.\ Fract. 4: Phi 4:

The model is
executed, and \ RBun Model Save Output...
the graphs are
displayed on the
control panel.
To adjust the
plot’s appearance, see Chapter 11.

VA
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Parameters...
Parameters... hides or displays the current Model dialog box.

: : . |~ B - o -
To hide or display the model dialog box, cz Model Windows Application - Model
Eilzy Model Wiew Help

1 Click Model: 5 v Lisime

— Time rezolved
A drop-down menu appears. Lifetime resalved

. Anizotropy decay
2 Click Parameters...— .
. Earameters...
The Model dialog box appears or
disappears.

B
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Run

One of several methods to execute a model is to choose Run from the main menu. Run
is accessible only if the parameters all have been entered. If the parameters are incom-
plete, Run is gray and inaccessible.

F!,J, Model Windows Application - Model

To run a model, Filey Model Wiew Help
. /érl:ifetime
1 Click Model. =

Time rezolved

A drop-down menu appears. Lifetime: resolved
Anizotropy decay

2 C“Ck Run\ Barameters...
i

The current model is executed.
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View
TP T e YRRl The View command displays or hides the toolbar
File Model | View Help and status bar. The status of each icon is listed in
v Toolbar the drop-down menu: a ghegk appears next to the
==\, StazBa |—— toolbar or status bar if it is visible on the control
panel.

To display or hide the toolbar,

1 Click View.

A drop-down menu appears.

2 Click Toolbar.

The toolbar appears or disappears, and a check appears or disappears next to the
Toolbar choice, respectively.

To display or hide the status bar,

1 Click View.

A drop-down menu appears.

2  Click Status Bar.

The status bar appears or disappears, and a check appears or disappears next to
the Status Bar choice, respectively.
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Help
Help offers two categories:
e [ndex and Using Help, the contents of Help

F!}, Model Windows Application - Model
File  Model Wiew | Help

o  About Model..., a window that displays [E  Index

‘ ) r Wzing Help
information about the Post-Experiment

Modeling software version. If technical About Modsl...
support is necessary, be prepared to supply this information.

To search the Help index, ¥ Model Windows Application - Model
1 . File A4 Help
C“Ck Help |ndex

A drop down menu appears. Using Help

About Model...

2 Click Index.

The ISA — Post-Experiment Modeling Application Help window opens.

% I5A - Post-Experiment Modeling Application Help

3 Choose g BRI

Qontentsl §earch| Bach | Print I £ | > |

tOpiC. Contents

The followin

4 Click the 3

Condensed Operating Instructions
Whe n Step-ty-step instructions outlining the options available far conducting an

experiment.

opics are available:

d O n e " Overview

The ISA — Post- 8En]  An overview of the basics and an exploration of the various models availakle.

Experiment

M. d l. o How Do 1? _ o _
oaeling t  Answers to the most commonly asked questions and directions for accessing

Application many features.

Help window PE™ Main Menu Topics _ _

Mao-nonsense description of each menu item and a reference to corresponding
closes. tool bar buttons

Tool Bar ltems
Description of each toal bar button with cross references (where appropriete] for
menu commands.

INE]

!

Plot Options
Usze the Plotview to examine real time data or recalled data.
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To get information about the Post-Experiment Modeling application,

] F!}, Model Windows Application - Model
1 Click Help. Fie—Medsl—iowp Hop
A drop-down menu appears. Z|[RN2][E  Index
E Wzing Help

2 Click About Model....——— el
The About Lifetime Modeling... window

appears. About Lifetime Modeling. ..

3  Click
OK.

The About
Lifetime
Modeling... window closes.
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Toolbar [&][2]] E]=]

The toolbar provides shortcuts for commonly used commands in Post-Experiment
Modeling. The buttons available are:

Print

About
Context-sensitive help

Parameters

FEEEE

Run

Clicking on any of these buttons activates or opens the corresponding function or win-
dow. The following section describes these buttons in detail.
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Print

The Print button sends causes the printer to print the graph(s) displayed in the control
panel, as specified by the Print Setup... and Page Setup... options.

Post-Experiment Modeling

To print the graph(s),

1 Click Print. EEEER

The information is sent to the printer.
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About

The About button provides information about the version of Post-Experiment
Modeling.

To see the version of the software,

1 Click About. e NER

The About Lifetime Modeling... window appears.

. About Lifetime Modeling. ..
2  Click
OK Lifetime Modeling Application Yerzion 2.2.9
The About L@ Copyright € 2000 Jobin ¥von. Inc.
Lifetime
Modeling...

window closes.
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Context-sensitive help

Context-sensitive help provides information about the current function or command. If
help exists for the desired field, that subject’s help file appears.

To get context-sensitive help,

1
2

Click Context-sensitive help.— S22 (Bl ]

The cursor changes into a pointer with a question mark.

Click the field for which help is desired.

A Help window appears:

a If help is available, that subject’s help file appears.

b If no help is available, the IS4 — Post Experiment Modeling Applica-
tion Help appears.

> 154 - Post-Experiment Modeling Application Help

CI'Ck File Edt Bookmak Options Help

) Contents] Geaokf—tm—{ P | | » |
tO eX|t. Contents

The following Help Topics are available:

Condensed Operating Instructions
Step-by-step instructions outlining the options awvailable for conducting an
experiment,

‘_‘ Overview
& An overview of the basics and an exploration of the warious models availahle.

&> HowDol?
[l Answers to the most commonly asked questions and directions for accessing
many features.

ﬁ Main Menu Topics
MNo-nonsense description of each menu item and a reference to corresponding
taol bar buttons

Tool Bar ltems
Description of each tool bar button with cross references (where appropriate) for
menu commands.

(TELE)
—i

Plot Options
Use the Plotview to examine real time data or recalled data.
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Parameters

Parameters hides or displays the current Model dialog box.

To hide or display the model dialog box,

1  Click Parameters. S 2 E] ]

The Model dialog box appears or disappears.
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E‘ Run

One of several methods to execute a model is to click the Run button. Run is accessible
only if the parameters all have been entered. If the parameters are incomplete, Run is

gray and inaccessible.

To run a model,

1 Click Run.

The current model is executed.
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Modeling parameters

The following parameters appear in some or all of the Model dialog boxes.

# Time Points [2 # Time Points

# Time Points sets the number of points between the Initial Time and Final Time. This
field is found in the Time Resolved Model dialog box.

To set the number of times to scan,

1 Click in the data-entry field.

2  Enter the number of times.
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Component count: ™1 T2 3 (4 Component COunt

Component count sets the number of components to model for an anisotropy decay. For
each component, a Fractional Amplitude and Lifetime are necessary. Without these
fields completed, the Anisotropy Decay Model cannot run.

To set the number of components,

1 Click the correct radio button.
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— Comrelation timez[ns]

Phit: | I Fied Correlation times

Phi 2- Correlation times sets a correlation time (in ns) for each
phase component in an anisotropy decay. Up to four phase

Phi 3: .
components are possible.

Phi 4:

To set the correlation time(s),

1 Click in the data-entry field next to each Phi
(phase).

72  Enter the correlation time, in ns.
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— Decay times [ns]

Tau 1: I— ™ Fixed
Tau 2- I ™ Fixed
Tau 2 I ™ Fixed
Tau 4: I— I Fixed

[ Linked Taus

Post-Experiment Modeling

Decay times

Decay times sets the decay time (in ns) for up to four
components in a time-resolved acquisition. For models
with <4 components, enter a zero for the remaining 7Taus.

To set the decay time(s),

1 Click in each data-entry field.

2  Enter the decay time, in ns.

For unwanted components, enter 0.
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Final Time: |1. ns F|na| T|me

Final Time sets the end time, in ns, for the time-resolved model. This field, with the Ini-
tial Time and # Time Points, determines the total number of scans.

Post-Experiment Modeling

To set the final time,

1 Click in the data-entry field.

2  Enter the desired ending time, in ns.
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[™ Fixed leed

The Fixed checkbox determines whether the associated parameter is allowed to float
during modeling, or must remain fixed.

To fix or let float a parameter during modeling,

1 Click the Fixed checkbox next to that parameter.

An “x” in the box means the parameter cannot change during a modeling run.
No “x” in the box means the parameter can change.
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— Fractional Amplitudes

Fract 1: [ [ Fised Fractional Amplitudes

Fract 2 I— [~ Fixed | The Fractional Amplitudes area sets the “percentage” of the
total value that each component occupies. Up to four
fractional amplitudes, labeled Fract. 1, Fract. 2, Fract. 3,
Fract. 4: and Fract. 4, may be set.

Fract. 3:

To set a fractional amplitude,

1 Click next to a Fract. x data-entry field corre-
sponding to a component.

2 Enter the fractional amplitude.
b=

@ Note: For every component chosen, a fractional amplitude
must be assigned before a model is run.
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Initial Time: |u. as INitial Time

Initial Time sets the starting time, in ns, within the model. Along with Final Time and #
Time Points, Initial Time determines the number of scans to be executed.

To set the initial time in the model,

Post-Experiment Modeling

1 Click in the data-entry field.

Z  Enter the desired initial time, in ns.
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il Input File...

The Input File... data-entry field specifies the data used for the lifetime or anisotropy-
decay models. The input file may be generated from DataMax or another program.

To specify the input file,
1 Click Input File....

The Open dialog box appears:

Open E Ed |
File name: Folders: 2 oK I
Im c:vdatamax

: Cancel |
config. dat - o -
configl1.dat — 5 datamax —

I Network._. |
conhg02_dat (] data

configl3.dat
configD4.dat
config05. dat
configlb. dat
conhg07_dat

[Z] drivers
[C Read only

Lizt files of typpe:
| Lifetime data (=.dat)

2 Choose the desired input file to model.
3  Click OK.

The Open dialog box disappears, and the desired file’s name appears in the field
next to the Input File... button.
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Post-Experiment Modeling

Lifetime Files...
Lifetime Files... specifies the

set of lifetime files needed to model a time-resolved acquisition. When lifetime files are
created in DataMax, usually they are numbered sequentially to form a complete set.
Lifetime Files... lets the user choose particular files, or the entire set.

To select the lifetime files,

1 Click the Lifetime Files... button.

The Select Files dialog box opens.

a

Click the Numbered Sets checkbox to select an entire set of files.

e C(Click the

Select Files

first file of ) o

File Name: Directories:
the Icunfiglﬂ _dat c:hdatamax
numbered
series Qe Ll

’ cunﬁgl]Z_dat 3 datamax
o All ﬁles config03. dat % d‘_:!la Cancel |
: config04. dat drivers
with the configDb. dat [Z1 hardlock
same cnnf!gl]E.dat (3 isa_bmp
. configD7_dat

basic Lizt Files of Type: Drives:
name, [ Lifetime Files (.dat) x| | c:
]f;OHOWGd Files Selected:
. y . c:\datamaxconfig0l.dat
mcreasing c:wdatamax\configD2.dat

c:vdatamax\config03.dat Remove
numbers, c:\datamax‘configD4.dat
appear in v Mumbered Sets
the Files
Selected area.

e Click Remove to remove an undesired file.
e Click Add to add another file.

b

Deactivate Numbered Sets to select each file individually.

e Highlight
the de-

File Hame: Directories:
sired file. Iiunk1.dal c:\datamax
e Double- config.dat DR EDRR
. config0l.dat
click the configD2. dat %d:at?:au
ir configD3.dat .
des ed configl4._dat [T drivers
file. configD5.dat (2 hardlock
config06. dat isa b
e The configD7.dat o] | L isabme
Selected Lizgt Files of Type: Drives:
file [Lifetime Files (=.dat) ¥| | = e
appecars in Files Selected:
the
Se]ected . F—
File area.

Select Files
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e C(Click Remove to remove an undesired file.
e C(Click Add to add another file.

2 Click OK.

The Select Files dialog box closes, and the names of the desired files appear in
the field next to Lifetime Files....
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Taul
Tau 2
Tau 3

— Lifetimes [ns]

2 I [ Fized

2 I [ Fixed
e I [ Fixed

Tau 4:

Post-Experiment Modeling

Lifetimes

The Lifetimes area sets each component’s lifetime. The
component lifetimes are labeled Tau 1, Tau 2, Tau 3, and
Tau 4. Up to four lifetimes may be modeled.

To set the lifetime for a component,

1

Click in the desired lifetime’s data-entry field.

2  Enter the known or estimated lifetime.

Give an estimate if a lifetime is not known.
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™ Linked Taus Linked Taus

The Linked Taus checkbox specifies whether the lifetimes (7aus) in the model are
wavelength-independent or not. Checking the box tells DataMax that the lifetimes are
wavelength-independent. Pre-exponential amplitudes, however, remain wavelength-
dependent.

To link the lifetimes,

1 Check the Linked Taus checkbox.

To keep the lifetimes wavelength-dependent,

1 Uncheck the Linked Taus checkbox.

10-37




DataMax v. 2.20 (11 Dec 2001) Post-Experiment Modeling

Modulation File._ | Modulation File...
Modulation File... specifies the modulation file used to model a lifetime-resolved ac-
quisition.

To specify the modulation file,
1 Click Modulation File. ...

The Open dialog box appears.

Open 7| = |
File name: Folders: i 1] 4 I
*_gpC c:\datamaxidata
A Cancel |

1.zpc = o L -

g:sg . | {_ datamax Metwork. |
4 zpc

anthem.spc

anthex.spc ™ Read only
anthxcor. spc —

contour_spc ;I

Lizt files of type:

I Grams zpectra [*.zpc]

72 Choose the desired modulation file.
3 Click OK.

The Open dialog box closes. The name of the file appears in the field next to
Modulation File....
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Humber of components
’7 (Ol 2 i3 4 Number Of
components

The Number of components sets the number of components for a lifetime or lifetime-
resolved model. Up to four components may be chosen for a lifetime model; up to three
may be selected for a lifetime-resolved model. For each component, a fractional ampli-
tude must be entered also.

To specify the number of components in a system,

1 Click the desired radio button.
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Phase File...

Phase File... specifies the phase file used to model a lifetime-resolved acquisition.

To specify the phase file,
1 Click Phase File....

The Open dialog box appears.
Open K |

File name: Folders:
J;.Spc c:\datamax\data

1.spc - e
2.zpc
3ono _ £ datamax
4 spc
anthem_spc
anthex.zpc
anthxcor. spc
contour_spc

Cancel

Metwork. .

I

[ Read only

List filez of type:

I Grams spectra [*.spc]

2  Choose the desired phase file.
3 Click OK:

The Open dialog box closes. The name of the file appears in the field next to the
Phase File... button.

10-40




DataMax v. 2.20 (11 Dec 2001)

Ro=|  Ro

Ro sets Ry, the limiting anisotropy in the absence of diffusion, for an anisotropy-decay
acquisition.

Post-Experiment Modeling

To set the limiting anisotropy,

1 Click in the data-entry field.

Z  Enter the desired value.
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RunModel | Run Model

The Run Model button executes the model, after all data-entry fields are complete. The
analysis begins immediately. Plots are displayed on the control panel.

To run a model,

1 Click Run Model.

If parameters are incomplete or invalid, an error message appears. Correct the
problem and click Run Model again.
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Save Output... | Save Output .

Save Output... saves the result of modeling in various data formats. The spectra, spec-
tral width, or center of gravity may be saved.

To save the results of a model,

1 Click Save Output....

2 If applicable, the Save Modeling Output dialog
box opens.

Save Modeling Dutput |

Spectra._. |

3 Choose the type of file:
e Spectra... \
e Spectral width...
e Center of gravity... _
e Save as Grams Multifile | {li.23¥e as hrams Muliiie

The Save As dialog box opens.
Cloze |

Enter the name for the new
file.

The results are saved in the desired format underthe new name, and the Save As
dialog box closes. If applicable, the Save Modéling Output dialog box returns.

Spectral wadth. . |

Center of gravity... |

O If applicable, click Close.

If applicable, the Save Modeling Output dialog box closes.
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Spectral File...

Spectral File... specifies the spectral file —

(emission data) from an emission scan to use for 0%

a hfetlme-resplved or tlme-reso.lv.e.d acquisition is =2 Note: The wavele ngth
run. For the time-resolved acquisition, a spectral
file is used to normalize the lifetime files. For the
lifetime-resolved acquisition, the spectral file
contains data for two or three components to
deconvolve the spectra.

range for this file must
be identical to that of
the lifetime scan.

To specify the spectral file,
1 Click Spectral File....

The Open dialog box appears.

Open
File name: Folders: lﬂTl
l;.spt: c:\datamax\data
Cancel |

1.spc = = L a

%:gg b ! (3 datamax Metwork...

4 zpc

anthem._spc

anthex_spc [” Bead only

anthicor. spc —

contour_spc ;I

Lizt files of tppe:

I Grams zpectra [*.spc]

2  Choose the spéctral file.
3 Click OK.

The name of the file appears in the field next to the Spectral File... button, and
the Open dialog box disappears.
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& Use Measured Standard Deviations [from file] Use Measu red Standard
Deviations

The Use Measured Standard Deviations radio button forces DataMax to measure the
standard deviation. If not enabled, DataMax uses the default values for phase, 0.5°, and
modulation ratio, 0.005.

To measure the standard deviation for modeling,

1  Click the Use Measured Standard Deviations
radio button.

To use the default standard deviation for modeling,

1 Disable the radio button.
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11: Graphs and Plots

Introduction

DataMax displays several types of graphs and plots. In Run Experiment and Real Time
Display, DataMax relies on GRAMS/32" to create scans and plots. In the Lifetime and
Post-Experiment Modeling applications, the displays are not scans, but graphs and
plots. Therefore, in Lifetime and Post-Experiment Modeling, DataMax does not use
GRAMS/32" to display data.

Use the GRAMS/32" User’s Manual to learn about the ways to create and modify a

GRAMS/32" scan. This chapter describes creation and modification of non-
GRAMS/32" graphs and plots.
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Point-and-click modification

Introduction

Parts of a graph

Each graph is composed of up to six parts that can be edited via pointing and clicking:

o Text e Vertical Axis e Legend

I5A Graph
File Edit Graphs Option:  Scabs
A L ifatime [1]
2
gl:l_ “TrTrrTIm It T AT s - - - - - - - - T T T T AT _"1-|:|
/--—l——l——l——:——:——:—-:—-l— S e R EECE P T
T R
I e e R G R EE EE LR D LTS Rl it ot AR R R R T o A -
g R R )
a S i i il i Tl Tl B R 4 I
B R
o o5 0t 3 g o » 0 0 0 0 0 1 —&—— File Name
100 280 820 1000
Fraquency (hiHz) \
| \
e Horizontal axis e Plot arca e Axis labels

Changing a part of a graph

1 Place the mouse cursor on the part to be
changed.

2 Double-click the left mouse-button.
The part flashes momentarily, and a dialog box appears. If the cursor is placed
incorrectly, a flashing question mark appears. Reposition the cursor and double-
click again.

Change the parameters in the dialog box.
Click OK.

The changes are permanent, usually until the application is closed. When the
application is re-opened, the parameters generally are reset back to the default
view.

~ W
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Text

Text surrounds the graph; any text may be entered. Below all areas of text are shown.

ISA Graph I [=] 5
File Edit Graphs Options Scale
Lifetime | rex 1]
2
gI:I_'_I__l__l__l__I__I__|__|_'I_'|_'I'_'I'_'I'_1'_l'_l'_l__l__l__l__l__l__|_'|_ 1|:|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T-r-Fr=r=r ==~~~ 1-1-T-T-T-T-r-r~r-r-r -~ --a-1- 108
TeXt i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o 11 O T T T (Y A T TN T TR SN TN (RN T N TN T (RN T SO R B
R e el el Tl T Bl R Rl Ll e el e s R Rl el EL S CR =
? 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E—
he) I T T T T Y T A T T Y NN NN TN TR TN [N T TR (R T I ) Text
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 =
i T Ty P O U P [ T NP Uy Y I Y O Jt P P DY I =
- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .
o a0+ 1 [ (| (| (| (| (| (| (| [ [ [ 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_L_L_I__I__I__I__I__I_J__I_J._J._L_J._L_L_L_L_I__I__I__I__I_J___D_z
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(L R T R T T T R SR A R R B R ——&—— File Name
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 —f—+——+——+——+—T—+—+—+—+——F+——+——+—+—+—F—+—+—F 0
100 280 450 Gl 820 1000
Frequency (hHz))
Text

To change text or its appearance,

1 Double-click on the text to be changed.

The Text Parameters dialog box ap- Text Parameters
pears.
: Text:
2  Enter the new text in the [—=

((Eont  [arial j\

Text field.

3 Change font, font style, e Lol =l

. Size: -
font size, or font color as | %% [f__»=
deSired. B [ ltalics I_underline}

a Click on the down-arrow or
checkbox next to the option.

b Select thM/
4 Click OK.

The Text Parameters dialog box closes, and the text is changed on the graph.
The change is temporary. If the application is re-opened, the text appears with
default options.

Ly [0].4 Cancel
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AXxis labels

Axis labels are the numbers surrounding the graph. The numerical range of the axis la-
bels can be changed by using the main menu Scale choice, where applicable. The ap-
pearance of the numbers can be changed by pointing and clicking.

Graphs and Plots

Phase(degrees]

ISA Graph =] B2
File Edit Graph: Option: Scale
Lifetime 1]
2
Wr-r-r-----1-=1-A-"-a-a-T1T-T-1r-t-r-r-r-r-----i--i-a--1- 7 1.0 |
[ T T T T T (N S SR (NN SRR SO (RN SN SN N S S N SR R B
B T T T T T A T TN SN S (NN SR SN (N SR S (N SN SN R S Axis label
[ T T T T T (N S SR (NN SRR SO (RN SN SN N S S N SR R B
I e e e e e e e e e
_l__l__l__l__l__l_-l_-l_'l_'l_T_T_T_T_r_r_l__l__l__l__l__l_-l_-l___D'S
T T T T S Y T S SN (RN SN SN (NN SRR SN (N SR S (N SN S SR S
[ T T T T T (N S SR (NN SRR SO (RN SN SN N S S N SR R B
L1 T T T T T T T S T T SN SN (NN SRR SN N SN S SR SN SN |
T-r-rF=r=a==ma=5-1-1-1-1-7-f-f-r-r-r-coratama-a- 108 §
4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E—
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 g
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 =
N P [ T Ty Ty IOy Iy Y O Y Y N DU B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
a0+ 1 [ [ [ [ [ [ [ [ [ [ [ 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AXlSlabCl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_I__I__I__I__l_.l_.I_J._J._L_L_L_L_I__I__I__I__I__I__l__l___I:l.z
T T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
» ¢t 30 0 0 0 0 0 3 0§ fo3 o0 00 00 30 1 ——&— File Name
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1] . —— 1 +——+—+—+—F——+——+—+—+——+—+—+—+ 1]
100 280 460 Gidll a0 1000
Frequency (WHz) Axis label

To change the appearance of the numbers

1 Double-click the numbers to be changed.

The Axis Labels dialog box Asis Labels 3]
appears.
L / Text Parameters... |
2 In Labels Position, . i
o Ab & Decimal
change the position  Above Plot  Scientific
of the labels. ( BelowPlet € Engincering
a . . rlzstilatels [" Set precision
Position the label with re- o #Places: [
spect to the plot or the axis, /:(]]ﬂ e
on the right or left of the M Text ©
reference point. Ii
/' 0K Cancel |

3 In Last Label,

change the endpoi

d On and Off radio

b Enter any Text to &
display at the

of the numerical series.

ttons show or hide the last number of the series.

—=i Note: Depending on the size of the

endpoint.

plot area, numerical precision, efc.,

all or some of the text is displayed.
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Graphs and Plots

.
4 Wlth TeXt jLabels Pus_ijiun Text Parameters... |
Parameters..., o
« Decimal
change the font, - Scientific
color, size, and style |/~ %™ C Engineering
of the numbers. | Jasthabel I™ Set precision
On® # Places: ||]_
a Click Text Parameters.... off
The Text Parameters dialog box Tet  ©
appears. I R Cancel |
Text P t

b Enter the new text in the Text —_| b

field. | Text>
C Change font, font style, font size, 'rE“"t Arial j"

or font color as desired. ™ =——

Color: [lue 7]

d Click on the down-arrow or — ] Size:

checkbox next to the option. = B j
€ Select the option. \/ Bold ["ltalics ™ Underline }
f Click OK.
The Text Parameters dialog box closes, —T—H
and the text is changed on the graph. The o Lancel |

change is temporary. If the application is
re-opened, the text appears with default options.

In Format, change the format of the numbers:

Choose radio buttons for Decimal, Scientific, or Engipeering.

Axiz Labels

Change the "Labels Position
. - Text Parameters... |
numerical precision Clelownds | —
. . " Above fixis * Decimal
of the axis labels:  Above Plot P—
" Below Plot ‘a A A
a Check the Set precision——| Engineering
checkbox, to fix the m’x’r Set precision
numerical precision. On(* # Places: sy, [1
/mu_///ﬂ_
b In # Places, enterthe — [ Text ¢
number of places after the Ii
decimal point. _—P ok | cancel |

7 Click OK—

The Axis Labels dialog box closes, and the numbers’ appearance changes.
When the application is re-opened, the numbers’ appearance reverts to default.
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Vertical axis and horizontal axis

Each graph contains one or two vertical axes and one horizontal axis. Each axis’s pa-
rameters are independent of the others. Procedures for modifying all axes are identical.

ISA Graph =]
File Edit Graphe DOptions Scale
Lifetime 1]
2
gl:I_-_l__l__I__I__I__I__|__|_-|_-|_'|'_'I'_'I'_'I'_l'_l'_l__l__I__I__I__I__|_-|_ 1|:|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -
D | Vertical axis
adnd ki s e el Ll ek e R e e o _IlillE
i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- L1 T T T T T T T T T T SN SN (NN SRR SN N SN S SR SN SN |
R = N R
E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E—
n - - - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 o
E” . . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 EI'
H J Verticalaxis | 0G0 004 oL bbb oo a-Lpag S
= 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
o a0+ 1 [ [ [ [ [ [ [ [ [ [ [ |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
.__L_L_I__I__I__I__I__I__I__I_J._J._L_L_L_L_L_L_I__I__I__I__I__I___D_E
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
] R Horizontal axis L —&— Filz Mame
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1] : — 17—+ — 1]
100 280 460 ;e 20 1000
Frequency (hiHz)

To modify an axis,

1 Double-click on the desired axis.

Either the Vertical Axis or Horizontal Axis dialog box appears:

2 Change the beginning and end points of the
axis.

F I
a Enter a starting /;'ﬂ) : Sallliiedl |
value for the - 7|1 Intercept |1 000
axis in Fw/ icks
Grids
b Enter an end- étﬂll Iﬂ-2 .
ing value for ¥ Maijor Style-..
the axis i Minor Ticks Iﬂ .
e axis in 79/ ¥ Minor Style...
; Position  Right
3 In TICkS’  Left " Logarithmic Scale
change the  Middle — v—
ticks shown = =

on the axis.
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4

a Enter a value to increment the numbers on the axis in Step.

b Vertical Axis
Enter a value to

increment the
Minor Ticks
between the \

Graphs and Plots

LINE ATTRIBUTES... |

Intercept |1 ooo

numbers.

C Choose the

Position of the\\ inor Ticks Iﬂ—
axis using the \M\
radio buttons. Position™ & Right
Vertical axis:  Left
Right, Left, Middle.  Middle
Horizontal axis:

—Grids

47 Major

Style...

¥ Minor

Style...

)

™ Logarithmic Scale

0K

Cance |

Above, Below,
Middle.

In Grids, change the appear

ce of the major

and minor grids across the plat.

a To show the major grid lines, click the checkbox next to Major.

b To show the minor grid lines, click the checkbox next to Minor.

C To change the appearance of a set of grid lines, click the desired Style...

button.
The Line Parameters dialog box appears.

d Adjust the Color, Style, and Width of
the grid lines.
e C(Click the down-arrow next to the

Line Parameters

Color [

Style /—>j

desired parameter. Width |p
e Choose the attribute from the list.
e C(lick OK: > 0K
e The Line Parameters dialog box

disappears.

Cancel |

In LINE ATTRIBUTES..., change the style of the

axis line.
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d  Click LINE ATTRIBUTES.... — —
The Line Parameters dialog box appears.
Color -
D Adjust the Color. Style, and Width of < B
the axis lines. Style [ -
e Click the down-arrow next to the L
: row next to the
desired parameter. Width [p j
e Choose the attribute from the list.
e C(Click QK. _ > oK Cancel |
e The Line Parameters dialog box
disappears.

6 Specify an intercept, where the chosen axis
crosses the Vertical Axis
axis perpen- Erom [ LINE ATTRIBUTES... |
dicular to it. To i W

~Ticks
a Click on the Grids
field next to S -2 :
= M Style...
Intercept./ Minor Tick Iu_ Sl W
b iner Teks WV Minor Style...
Enter t.he value Position & Right
of the intercept.  Left )J_ Logarithmic Scale
[/ Choose a C Midde” g Cancel

logarithmic
scale, if desired.

a Check the Logarithmic Sedle checkbox.

b If the checkbox1

8 Click OK.

The changes take effect, and the axis dialog box closes.

S empty, the axis’s scale is linear.
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Plot area
To modify parameters for the plot area, an active file must be plotted on the graph.
ISA Graph _ O] <]
File Edit Graph: Option: Scale
Lifetime (1]
2
gI:I___l__l__l__l__l__l__|__|_'|_'I_'I'_'I'_'I'_'I'_r_l'_I__I__I__I__I__I__|_-I_ 1|:|
] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
il e T el L e T e T T e e el el e e e e el el ol (12
J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- 5 T T N N S S SN TN T T Y SN SN SR S (Y (R SO SR S SR
L (et et b il el b et Tl Dl Bl Rl kel et il b sl sl Rl IR
E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E—
=) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -
T 1 [ [ [ [ 1| Plot area 1 [ [ [ [ 1 E’
" N T T U TR S DU R LoL_L_Lo____a_a_lpa §
L= 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
= a0+ 1 [ [ [ [ [ [ [ [ [ [ [ 1
J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_I__I__I__I__I__I__I__I_.I_.I_J._J._J._J._L_L_I__I__I__I__I__I__I__I___I:l.z
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T T S T N T T R T R R R R N R ——=—— File Name
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1] — 7+ — 1]
100 280 460 Gl az0 1000
Frequency (hiHz)

To modify the appearance of the data points,

1

Click on any data point along the desired trace.

The Plot Parameters dialog
box appears.

Change the line
and symbols that
represent the data

Note: /f you fail to click exactly
on a data point, a question mark
cursor appears. Reposition the
mouse cursor and re-click.

2

se neS . Plot Parameters
- 0 v Symbol 14
a Click on ~rP > oK
the down
arrow next | | LINE AFFRIBUTES... LTEE]
to the Data
Type field.”| . . ——
Fill A spl
A drop-down _Eill Area fSpline
menu appears. —Marker Attributes
b Move the
Shape i = -
scroll bar Nape | Circle J Color (Red J
up and Size 3 j [ Drop Line
down to
see the Style ¢ Full & Empty ( Empty + Dot
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complete list of options:
Line A line segment joins each pair of data points.

Line+Symbol A line segment joins each pair of data points; each

data point is plotted as a symbol.

Scattered Each data point is plotted as a symbol, but no line
segments are joining the symbols.

Vert. Bars A vertical bar graph appears in place of an x-y plot.

Horz. Bars A horizontal bar graph appears in place of an x-y plot.

Graphs and Plots

Vert. 3D Bars A vertical three-dimensional bar graph appears in
place of an x-y plot.

Horz. 3D Bars A horizontal three-dimensional bar graph appears in
place of an x-y plot.

If a bar graph is chosen, the Plot Parameters dialog box transforms into a Bar
Graph Parameters dialog box. See later in this section about the Bar Graph

Parameters dialog box.

3 Change the style of line segment connecting
pairs of data points.

a  Click LINE ATTRIBUTES....

b . Plot Parameters
The Line
VLN ine+Symbol §d OK
LINE ATTRIBUTES... Cancel
Data..
™ Eill Area [~ Spline
—Marker Attributes
shape |circle =]l Color |Red =
Size 3 j [ Drop Line
Style T Full & Empty ¢ Empty + Dot
Parameters dialog box appears. Line Parameters
C  Adjust the Color, Style, and Width of Color B

the axis lines.

e C(Click the down-arrow next to the ﬁ.-—-—-/’j
rownexttothe |

desired parameter.

e Choose the attribute from the list.

e C(lick OK:

Wwidth [p

[

N

oK

Cancel |
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4
5

e The Line Parameters dialog box disappears.

Check the Fill Area checkbox to fill the area be-
neath the desired trace with color.

Plot Parameters E
Check the et -
Sp/ine LL L Line+Symbol i Ok
checkbox LINE ATTRIBUTES... Cancel
to connect ey
the data I~ Fill Area [ Spline
pOIntS Wlth —Marker Attributes
a smooth
spline Shape (Circle =| Colof |Red =
curve Size /|3 j I~ Drpp Line
Change Sty:l FFI;;II “Empty  Em ty+§\?t

the data-point symbols in the Marker At{ributes
area.

a Choose the Shape of thie symbol via the drop-doywn menu:

Circle O
Plus +
Asterisk  *
Diamond ¢

Dot

b Choose the Colof of th¢' symbol via the drop-down menu.
Colors depend on the mponitor/ graphics card, and printer.

C Choose the Size of tife symbol via the drop-down menu.

d Choose a line dro
checkbox.

ing from the symbol to the x-axis with the Drop Line

e Choose the Style of the symbol via the radio buttons:
Full .
Empty O
Empty plusdot ©

View and edit the data points with the Data..
button.

a  Click Data...
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b The data table appears. Eray Fomied

C Modify a value:
e Double-click on the value.
e Back-space to remove the
contents of the cell.
e Enter a new value.
o Press ENTER.
e C(Click on anothercell.

d Copy the data.
e Click Copy.
e The data are now on thg
clipboard.
e Paste the data into gny
compatible program.

e Re-format the data
e Click Format.
The Data Format dialog box
appears.
Enter the Width of the column, in iGNt =

characters, — ——— |
. . . P idth
Enter the Precision, i.e., digits = g

after the decimal point. \:E'rffmlﬁ_ Cancel
Click OK. —

The Data Format dialog box
closes, and the columns of data are adjusted.

8  Click OK.

The Plot Parameters dialog box closes, and the plot changes according to the

new setines.
Bar Graph Parame- | 1. H Data..

ters
Ifa graph style such as Vert. [ Border BORDER ATNRIBUTES...

Bars or Horz. Bars is chosen,
the Plot Parameters dialog box | Hatch Styles

-
E

—Bar Color

changes into the Bar Graph N j . - N
Parameters dialog box: —
—
—
Position  Right —
" Left s -

* Center 0 ] ]

Width Iﬂ [0]4 Cancel
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1

3 Check the Border check-

B ar Graph Parameters B4

With Type, —|
choose a Lo Bars Data..
different type [ Border BORDER ANRIBUTES:
of graph.
. g p . Hatch Styles —Bar Color
View and edit 5 o | e =
==== - _
the data. —
—
a  Click Data.. Position " Right —
« Left D
b The data table % Center 0 0 0
appears.
C  Modifyavalug: | Width [0 oK Cancel
e Double-click

Graphs and Plots

on the value.

format the data.
Click Format.
The Data Format dialog box
appears.

Enter the Width of the column,
in characters.

Enter the Precision, i.e., digits
after the decimal point.

Click OK.
The Data Format dialog box

Data Format

closes, and the columns of data

are adjusted.

Precision Iﬁ

Cancel

box to draw an outline around each bar.
The BORDER ATTRIBUTES... button is active when the checkbox is checked.
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oo N O

a Click BORDER ATTRIBUTES....

b The Line Parameters dialog box

appears.

C  Adjust the Color, Style, and Width of the
lines around the bars.

e C(Click the down-arrow

desired parameter.
e Choose thw
e Click OK

0 the

Graphs and Plots

Line Parameters
Color [y 5
Style |..... .7

| Yadthlo 7|

> OK Cancel |

Bar Graph Parameters
With Hatch R Vert Bars Data..
Styles, select I Border BORDERBTTRIBOTEaN
the kind of fill
for eaCh bar — Hatch Styles —Bar Color
With Bar > —
Color, adjust | position ¢ Right —
the three C Left I
sliders to de- Phlziits, o 0 0
color of the
bar.

With Position,choos

With Width, se
Click OK.

11-14
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Legend

A graph may have a title, called a legend, whose default text is automatically generated.
The size, color, font, and text of the legend all can be modified.

ISA Graph =] B3
File  Edit Graphs Optiohe Scale
Lifetime | | cpend [1]
2
gl:I___l__l__l__I__I__I__l__|_'|__|_'|'_'I'_'I'_'I'_l'_l'_I__l__l__l__l__l__|_'|_ 1|:|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DS
b i i it et s S B e Bt Mt Bt Sl Bl Sl il il ik e it ittt Sl Sl Tl
i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o 510 Y T N TN TN TN T S TN (RN TR Y T SRR SRR SO SN TR TR S T T
I e e e EE LR EEEE EE O B B it e e SR T e U
E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E—
E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 H
Ll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 =
H Ty P O U P [ T g P Uy Y I Y O S P P DY [ I, =
= 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o 204 1 [ (| (| (| (| (| (| (| [ [ [ 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_L_L_I__I__I__I__I__I_J__I_J._J._L_J._L_L_L_L_I__I__I__I__I_J___D_E
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
" 0 0 0 0 o0 7 3 n 00 0406 om0 foaonr 0o ——m— File Name
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1] —+—F——F—+—+——+—+—fF——+—+—+—+—F——F+— 1]
100 280 450 i 220 1000
Fraquency (hiHz)
To modify the legend,

1 Double-click on the legend.

The Text Parameters dialog box appears.

2  Enter the new text in the
Text field. e

3 Change font, font style, fFant [ai =)
font size, or font color as_ | cojer 1o r
desired. G —

4 Click on the down-arrow—t—  ——

Bold Itali :
or checkbox next to the — [\—=ittalics [ Underiine /
option.
Select the option.

Click OK.
The Text Parameters dialog box closes, and the text is changed on the graph.

The change is temporary. If the application is re-opened, the text appears with
default options.

| __—» 0K Cancel |

o) O
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Modification using menus

——m— File Mame

Some DataMax graphs and plots contain menus across the top. Certain parameters and
=1

functions are executed using these menu items.

ISA Graph

[1]

Selectors

Main menu

Lifetirme

Scale

Optiong

E Graphs

File Edit [Gra

hadulation
1 1
1 1
1 1
] ]
1 1
1 1
1 1 1 1
L 1 4 4
1 1 1 1
L 1 4 4
1 1 1 1
[ 1 - -
1 1 1 1
[ 1 - -
1 1 1 1 1 L=
Locoocboooolbooodoocoodooo=db
1 1 1 1 1
Locoocboooolbooodoocoodooo=db
1 1 1 1 1
Fo-cooFooosfFPoooqoo o o5 o= oo
1 1 1 1 1
FeoooFpocoooooqgoooogosaoqgp
1 1 1 1 1 =
I e e e ey
1 1 1 1 1 %
I e e L e
1 1 1 1 1
r~-=--r~~"~"~==°3~~-~-=-1----°7
1 1 1 1 1
r~-=--r~~"~"~==°3~~-~-=-1----°7
] 1 1 1 1
r-- T [ [ R
] 1 1 1 1 (=]
r-- T [ [ e I m
L ____ ____1 ' __1____1
1 1 1 1 1
L ____ ____1 ' __1____1
1 1 1 1 1
[P [P
1 1 1 1 1
[P [P
1 1 1 1 1 =
i . — — =
f=] = f=] (=1
(=1 =] o
[=ambaplaseyy

Frequency (hiHz)

17/\7\/, the commands in the menu affect

When more than one graph appears on a wi

only the active graph.

Press a selector button to activate the desired

graph.
or

Choosing the active graph

Click on the desired graph.
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Graphs and Plots
File
ISA Graph =] B3
File Edit Graphs: Options Scale
Save Az Metafile [1]
Print current page 2

Frint zelected graph
Printer zetup...
Printing Ophons...

The File menu controls saving, printing, and printer setup.

To save the image of the graph as a Windows™ metafile,

1 Click File. —— I —

File Edit Graphs Options Scale

A drop-down menu appears.

Save Az Metafile
2 Click Save As Metafile.— .

Frint current page

The Save As Metafile dialog box appears. Print selected araph
Printer zetup...
3 Enter the correct path and Pining Qpions.

name for the file.

Save As Metafile

File name:

Folders:

J 0K
c:-\datamax\pagel.wmi c:-\datamax
Cancel |
- et =
{23 datamax Hetwork. .. |
L] data

ax

hardlock ;I

Save file as lype: Drives:
Windows Metafilest Wi x|  |Dc =]

4 Click OK.

The file is saved, and the Save As Metafile dialog box closes.

To print the active window: ISAGraph |
. . m Edit Graphs Options Scale
1 Click File. —

Save Az Metafile

2 A drop-down menu appey7 Print curert page
; ] Frint zelected graph
3 Click Print current page. Prinr set..

Printing O ptions...
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The window is sent to the printer.

To print one of two graphs displayed in a window,

1 Activate the desired graph.

Click on it or press the appropriate selector.

Click File.
3

A drop-down menu appears.

Click Print selected graph.

The desired graph is sent to the printer.

To set up the printer,

A drop-down menu appears.

Graphs and Plots

File Edit Graphz Options Scale

Save fz Metafile

Print current page
Print zelected graph
Printer zetup...
Printing Options. ..

/)!E Edit Graphs
1 CIICk F[le Save Az Metafile

Optionz Scale

Print curent page
Print zelected graph

2

Click Printer setup....
The Print Setup dialog box appears.

—>» Frinter zetup...
Printing O ptions. ..

4

To adjust the size, appearance, and position of the

Print Setup EE3 |

— Printer

[currently HP LaserJet 4050 Series PCL 6 on
" Specific printer: Options._..

|HP LaserJet 4050 Series PCL 6 on uNET;z_SEHy'(sales_q =]

Cancel

Metwork. .

(i

— Onentation

Paper

i+ Portrait Size: ILEW 12x11in

ﬁuurce:/ltﬁatu Select

Choose the printer's setup parameters.

See the printer operatign'manual for details concerning the specifications and
features of the print

Click OK.

The printer’s setup is modified, and the Print Setup dialog box closes.

[
[

" Landscape

overall gragh, /)IE Edit Graphz DOptionz  Scale
. . Save Az Metafile
1 Click File.

Print current page
Print zelected graph
Frinter zetup...

A drop-down menu appears.

Click Printer Options....

. . Printing Options...
The Print Parameters dialog box appears. el
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3

Choose a shaded background for the entire
graph.

Check the Graph Window Background checkbox.

Choose a shaded background only for the area
containing the actual data.

Check the Plotting Area Backgroupd checkbox.

Choose the\graph’s position on the page.

The Upper Left Corner area sety'the graph’s position, using the upper left corner
of the page as a refergnce point/ The larger the Left and Top values are set, the
farther away the graph is from/the page’s upper left corner.

Print an S — %
outline I~ Graph Window Background [ Upper Left Corner
around the xI_Elutling Area Background Left %
graph. /yl_ﬂurder Top [ %
Check the Borde ¥ Maintain Aspect Ratio ol
checkbox. /’
Print the F"rlnflng Style . \

. ¥ Print graphs to max size
graph In the " Proportionate
same " Exact Size

proportion as

it appears on the screen.
Check the Maintain Aspect Ratio checkbox,

Choose a Printing Style.
Choose from these radio buttons:
Print graphs to max size Expands the graphs to th¢ margins of the page.

Proportionate Prints the graphs in the present proportion, even
if the maximum size of exact sizes are chosen.

Exact Size Prints the graphs a symilar to the size on the

screen as possible.

Click OK.

The parameters are set, and the Print Parameters dialog box closes.
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Edit

File | Edit Graphs Options Scale

Copy Graph
Copy Page

The Edit menu controls copying of the graphs.

To copy an image of the active graph,

1
2

Click Edit T —
ﬂ Graphs DOptions  Scale

A drop-down menu appears. il

y Copy Graph
Click Copy Graph: Copy Page
The image of the active graph is on the Clipboard. To save an image of the
graph onto a disk, use the Save As Metafile command.

To copy the whole control panel or window,

1
2

: - 1SAGaph
CIICk Edlt-\ﬂm Graphe Options Scale

A drop-down menu appears. ==
p pp Copy Graph

Click Copy Page. > Copy Page
The image of the whole window is on the Clipboard. To save an image onto
disk, use the Save As Metafile command.
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Graphs

Graphs and Plots

1SA Graph | The Graphs choice controls the size, border, and

File Edit | Graphs Options Scale

Parameters. ..
Fill Page
[elete Eramt

overall color of the graph as displayed on the screen,

along with displaying one or two graphs on the win-
dow, and deleting a particular graph.

To adjust the size, border, and overall color of the graph,

1
2

Click Graphs.

A drop-down menu apM
Click Parameters.. ////)

The Graph Parameters dialog box opens.

a

Choose the
position of
the plot area
with respect
to the upper
left corner
of the entirg
graph.
Enter the Left and
Top positions of the
plot area. Left =
0%, Top = 0%
means the plot

Optionz  Scale

Parameters. .
Fill Page
[Elete Erapt

Adjust the appearance of the entire graph area.

Graph Parameters <]
Graph
Width |98.6 2% Color ‘LightGray j‘
%] Height [98.4 2
[~ Border EORDER ATIRIEUNES... |
Plotting Area
Left [10.0 % width [80.0 % Color |LightGray |
Top [15.0 % Height [60.0 %
............. g Kl Qancﬂl |

starts at the top left of the graph area. To move the plot rightward, increase the
Left value. To move the plot downward, increase the Top value.

b Graph Parameters
Choose the ~Graph
size of the
graph area. || L€/ Color |ight Gray =
Enter the Wi e Height
and Height of the " Border | BORDER ATTRIBUTES... |
graph area. To
enlarge the graph, ~Plotting Area
;‘?2?256 3021 o | Left[100 % width [00.0 % Color LightGray =]
idth and Height. .
. Top (15.0 |# Height |60.0 %
To shrink the £ 4
graph, decrease |
both Width and oK | Cancel |

Height.

@Note: The graph area can be shrunken until
the actual plot is too large for the screen.
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C

Choose the color of the graph area.

Graphs and Plots

e C(Clickon Graph Parameters E
the ~ Graph
glf’r‘gg Left [0.4 % Width [356 % Color [lightGray o]
next to Top |0.7 %% Height |96
Color— [ Border EORIER ANRIBUNES:.. |

e Seclecta A : 0
color. ~PRlotting Area

d Choose a Left [10.0 % width [$0.0 % Color |LightGray =
Top [15.0 2 Height [60.0 %

type of

border | |

around the \ / oK | Cancel |

graph area. \

e Check the Border checkbox.

e The BORDER ATTRIBUTES.../button becomes active.

e Click BORDER ATTRIBUTES....

e The Line Parameters dialog box appears.
* Adjust the Color, Style, and Line Parameters

Width of the lines around the
bars.
Click the down-arrow next to

Color |fep™

the

Style

desired parameter:
Choose the attribute from the
list.

Click OK.

The Line Parameters dialog box
closes.

Width

S o

[

Cancel |

Adjust the appearance of the plotting area.

Graph Parameters
a Choose the
... Graph

position of

with respect || Top |0.7 % Height [98.4 2%

to the upper [ Border BORDER ATRIBUNES:.. |

left corner

of the whole Plotting Area

raph.

Enter thge Lpeft and Width [80.0 % Color |LightGray |~
Top positions of the Height [60.0 %
plotarea. Left=0%, |
Top = 0% means L | sance) |
the plot starts at the

top left of the graph area. To move the plot rightward, increase the Left value.
To move the plot downward, increase the Top value.
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Graphs and Plots

b Graph Parameters
Choose the | Graph
size of the — e r—
plot area Left [0.4 % Width [98.6 % Color [ligniGray |
with respect Top (0. 26 Height |98.4 2
to the graph ||~ Border | BORDER ATTRIBUTES.. |
area.
Enter the Width ~Plotting Area
allldtHelgh';Ofthe W[Width 80.0 %] Color |Light Gray
plot area. To .
. To |15.I] % § Height |60.0 %
enlarge the size of b 4
the plot, increase
both Width and

Height. To shrink
the plot area, decrease both Width and Height.

e Select ae0lor.

Click OK.

All settings concerning the appearance of the graph are executed, and the Graph
Parameters dialog box closes.

To enlarge the active graph to fill the entire dialog box,

1
2

3

To return to viewing both graphs on one dialog box,

Select the desired graph. ISAGraph |
m Optionz ~ Scale

CI ICk Graphs Parameters. ..
A drop-down menu appears./) Fill Page

. . elete Eraph
Click Fill Page.
The graph expands to fill the window, while the other graph disappears. A
check mark appears next to Fill Page.

1
2

. EX
Click Graphs. Fle—Edip| Grophs Options  Scals

A drop-down menu appears. Parameters...
. . w Eill Page
Click Fill Page. elete Grapt

The active graph shrinks, and the other graph appears. The check disappears
from next to Fill Page.
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To delete a graph from view on the screen,

1  Select the active graph.

w Options  Scale
2  Click Graphs.

A drop-down menu appears.

[elete Erapk
3 Click Delete Graph————

The graph disappears from view, but is still in memory.

To re-open the graph,

Graphs and Plots

Parameters...
Eill Page

File Collect Help

Open...

1 Click File in the Lifetime main =i
menu. gave
A drop-down menu appears. Save As
H Print
2 CIICk Open Frint Setup...
The Open dialog box appears. Page Setup...
E uit
Open E |
File name: Folders: “
|EIE c-hdatamaxidata i
4
i ﬂt-ldst ~ a oy ﬂl
.dat
l :kE_d:t £5) datamax |
unk3.dat {2 data

Lizt hiles of type:

|Data Files(=.dat)

Hetwork...
[” Read only

|

3 Choose thé desired file.
4 Click OK.

The Open dialog box disappears, and the graph is restored to view.

To restore a modeling plot to view,

1 Click the Modeling button in the Lifetime dialog

box.

The graphs re-appear. File Collect Help

=

Y |

Clear | [Ielete Fh:uwl
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YT Ortions

File Edit Graphs | Options Scale

The Options function controls which graph
is active, and whether to highlight it.

v Show Selectors
Highlight Selected Graph

To show the selector buttons. isAGaph

1
2

To hide the selector buttons,

Click Options. File _Edi_Graphs | Options  Soale

A drop-down menu appears. v Show Selectors

. Highlight Selected Graph
Click Show
Selectors.

The selector buttons appear, and a check appears next to Show Selectors. Selec-
tors choose which graph is active. The active graph is indicated by a highlighted

selector button. ) o
Active (highlighted)— (1]

Inactive —— > | 2

1
2

Click Options. ISA Graph

A drop-down menu appears. File ~Edit—fraphgl Optian: Scale
. ///) v Show Selectors
Click Show e e e

Selectors.
The selector buttons disappear, and the check mark disappears from next to
Show Selectors.

To highlight the active graph itself,

1
2

Click Options.—— w
A drop-down menu appears. File Edt Gra Option: Scale

Click Highlight L e |
Selected Graph.

A heavy border appears around the active graph, and a check appears next to
Highlight Selected Graph. Selecting the other graph moves the border to the
other graph.

To remove the highlight from the active graph,

1
2

Click Options.
A drop-down menu appears. P“E Edt Graphoh Options Scale

3! ( ;ra h _/_) 1grh I Selecte rapl

The border disappears from the graph, and the check disappears from next to
Highlight Selected Graph.
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Scale
EXEEEEEEEE Y  Scale adjusts the graph’s scale for the optimum
File Edit Graph: Options | Scale presentation.

Pozitions

To adjust the plot’s scale,

- ISAGlaph ||
1 Click Scale.

Ele Edf Graphs Optiomn frJ Scale

A drop-down menu appeb/) Positions |

Click Positions.

The Scaling dialog box appears. Each row represents one axis, using the current

axis label.
] . . + Scaling
3 Click in the desired data- P E—
entry field. Frequency [1.000  [100.000
Phaze 0000 90.000
4 Enter a new value. Modulation 6000 1000

o

Phaze Dev |-5.000 5.000
@ Mod Dev |-0100  |0.100
Note: Frequency uses a loga- |parker Size CO
rithmic scale, and plots are ad-
Justed and scaled accordingly. /
5 Cancel |

Change the size of the
symbol.

a Click in the data-entry field next to Marker Size.

b Enter the desired vaJu€.
Larger values representfarger symbols.

6  Click OK.

The Scaling dialog box disappears, and the plot is adjusted.
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12: Appendices

Data-acquisition speed keys

DataMax is to be used with a mouse or other pointing device. The keyboard, however,
can be used to execute many DataMax commands. The GRAMS/32" User’s Guide con-
tains a list of keyboard commands applicable to data-manipulation. This section lists
keyboard commands applicable to data-collection. Because DataMax is a set of multi-
ple applications, the following list is divided by application.

Key to the list

KEYBOARD FEquivalent Series of Effect
COMMAND  Screen Commands

Instrument Control Center

CTRL+L System/Make User Layout Forces the current hardware configura-
tion to be loaded into the default file, to
be used when Instrument Control Cen-
ter starts the next time.

Run Experiment

CTRL+C Collect/Experiment Opens a data-acquisition dialog box, in
order to enter experiment parameters.

Visual Instrument Setup
CTRL+O File/Open Opens a setup file stored on disk.

CTRL+S File/Save Setup Stores an in-memory setup on the disk.

Constant Wavelength Analysis

CTRL+O File/Open Opens a setup file stored on disk.
CTRL+S File/Save Setup Stores an in-memory setup on the disk.
CTRL+N File/New Clears the main screen.

Lifetime

Contains no keyboard commands.

Post-Experiment Modeling

CTRL+P File/Print Prints the displayed information.
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General information about polarizers
Introduction

Among the accessories available for Spex” spectrofluorometers are polarizers. Fluores-
cence and phosphorescence polarization measurements describe the rotations of mole-
cules between the time of absorption and time of emission. Typically, the excitation
beam is passed through a polarizer, and the emitted light is analyzed with a second po-
larizer oriented parallel or perpendicular to the first polarizer. Polarizer measurements
yield information about molecular size, conformation, rigidity, and viscosity.

For detailed information about polarizers, see the polarizer manual.

Brief mathematical discussion

The degree of polarization, P, equals the ratio of the difference between the intensities
of the vertical and horizontal components of the luminescence, and the sum of these
two intensities. Vertical, V, is parallel to the laboratory vertical axis, and horizontal, H,
is perpendicular to vertical. Mathematically, we write this relationship as

— IVV _IVH
L, +1, (1)

where Iyy and Iy are the measured intensities with the excitation polarizer aligned ver-
tically, while the emission polarizer is oriented vertically or horizontally, respectively.

Corrections for non-uniform response of the monochromator and mirror must be made.
Lumping all corrections together into one value, we use the G factor, defined as

ool

IHH (2)
Therefore, the corrected equation for polarization, P, is

:M

Anisotropy, r, is another way to express polarized emission. Mathematically, anisot-
ropy is defined as

IVV _IVH

1, +21I,, 4@
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Signal types

DataMax collects data with respect to one or more signal types. Spex” spectrofluoro-
meters recognize four types of detectors:
Signal
Reference
Third (i.e., 2™ signal detector in a Fluorolog®-3)
User-defined accessory

>R

In the following chart, X represents any of these four detector types. When a polarizer is
included in a hardware configuration, these options become available:

Polarization, P The ratio of the difference between intensities of the verti-
cal and horizontal components of the signal detector, S,
and the sum of these two intensities, divided by the ratio
of the difference between intensities of the vertical and
horizontal components of the reference detector, R, and
the sum of these two. Mathematically,

[SVV — SVH )
— SVV + SVH
(RVV - RVH ]
RVV + RVH
Corrected polarization, P Polarization, P, multiplied by a user-selected correction-
factor file.

Anisotropy, r The ratio of the difference between intensities of the verti-
cal and horizontal components of the signal detector, S,
and the sum of the vertical components of the signal in-
tensity and twice the vertical and horizontal components
of the signal intensity, divided by the ratio of the differ-
ence between the intensities of the vertical and horizontal
components of the reference intensity, R, and twice the
vertical and horizontal components of the reference inten-
sity. Mathematically,

SVV — SVH
SVV + 2SVH
(RVV - RVH j
RVV + RVH
Corrected anisotropy, rc Anisotropy, r, multiplied by a user-selected correction-
factor file.

Raw polarization A set of four separate spectra consisting of data collected
at all four combinations of the two polarizers’ orienta-
tions, viz., VV, VH, HH, and HV.
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Xvv

X VH

Xuv

XHH

Xvm

Appendices

Signal measured on channel X when the excitation polar-
izer is in the V position, and the emission polarizer is in
the V position.

Signal measured on channel X when the excitation polar-
izer is in the V position, and the emission polarizer is in
the H position.

Signal measured on channel X when the excitation polar-
izer is in the H position, and the emission polarizer is in
the V position.

Signal measured on channel X when the excitation polar-
izer is in the H position, and the emission polarizer is in
the H position.

“Magic-angle” condition used to eliminate sample and
instrument polarization bias, when both polarizers are in
the optical path. Useful for emission and excitation scans.
Signal measured on channel X when the excitation polar-
izer is in the V position, and the emission polarizer is in
the magic-angle (55°) position.
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Information about phosphorimeters
Introduction

Among the accessories available for Spex” spectrofluorometers is a phosphorimeter,
which adds a programmable pulsed excitation source, with adjustable gating of the sig-
nal from the photomultiplier-tube detector. Phosphorimeter measurements yield infor-
mation about competing luminescence emissions from the sample, based on different
lifetimes. Typically, triplet states (phosphorescence) emit within microseconds to milli-
seconds, and are distinguishable from singlet states (fluorescence), which occur within
nanoseconds.

Because the duration of each exciting pulse from the phosphorimeter is short (~ 5 pus),
interference from the lamp during acquisition of decay curves is minimized. Thus, ac-
quisition of decay data with a decay time of ~10 us and longer is straightforward with-
out reconvolution analysis. The flash-lamp’s illumination decays for about 40 us after a
flash, so take care when acquiring and interpreting data with a very short delay after the
flash.

System

The system consists of three modules:

e [lluminator (may be a separate module or self contained in the FL-1040 Dual Illu-
minator accessory)

e Control module

e Reference amplifier module (housed in the control module)

The illuminator housing, or flash lamp, operates at up to 33 Hz. The control module
triggers each lamp pulse. When the start of the light output is detected, a signal is sent
to the control module for timing purposes. The control module houses the signal-gating
circuitry that intercepts the signal from the pulse-counting emission photomultiplier
tube, collects a selected, time-delimited portion of the signal, and later passes it to the
software. The reference amplifier module houses the fast amplifier for the reference
channel. The phosphorimeter also contains a reference channel to monitor the output of
the pulsed lamp. When used in ratio mode, the reference signal eliminates variations in
lamp intensity, to produce corrected excitation spectra or compensate for time-
dependent variations.

A typical sequence of data-acquisition starts with a flash from the pulsed lamp, sensed
by the control module as time ¢ = 0. The light enters the excitation spectrometer, where
it is dispersed. Monochromatic light from the spectrometer passes to the sample. Lumi-
nescence emission from the sample then passes through the emission spectrometer to
the photomultiplier-tube detector. The control module includes a gate-and-delay gen-
erator, allowing the signal at the detector to be integrated only during a specific period
after the flash (the Delay After Flash), for a pre-determined length of time (the Sample
Window). Any signal arriving before or after the gating is ignored. This sequence of ex-
citation, delay, and collection is repeated for each lamp pulse. The total signal is accu-
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mulated for a pre-determined number of exciting pulses (flashes) and saved to disk. The
data then can be manipulated using the Arithmetic menu.

For detailed information on the phosphorimeter, see its operation manual. To operate
the phosphorimeter, see the spectrofluorometer’s operation manual.

Phosphorimeter parameters

Four specific parameters govern experiments involving a phosphorimeter:
e Delay After Flash

e Sample Window

e Time Per Flash

e Number of Flashes

These parameters automatically appear on the phosphorimeter experiment-acquisition
dialog box.

Delay After Flash

Delay After Flash sets the time, in ms, between the start of the lamp flash and the onset
of data-acquisition (opening of the Sample Window). Delay After Flash can range from
0—-10 000 ms, in increments of 0.001 ms. Accuracy of Delay After Flash is better than
+0.001 ms. Set Delay After Flash long enough so that fluorescence emission and lamp
decay are complete (~ 0.040 ms). Thus, the resulting spectrum represents phosphores-
cence only.

Delay After Flash can be varied with time, to yield a decay curve. Spectra can be
scanned to isolate different phosphorescing components based on the lifetime of the
luminescent species in the sample. Together, these two techniques can be used to create
three-dimensional plots. For example, successive scans with varying delay times can be
plotted. In this example, each contour isolates the species in a particular slice of time.

To record fluorescence and phosphorescence emission, set Delay After Flash to zero.

Sample Window

Sample Window sets the duration of signal acquisition, in ms. The Sample Window can
range from 0.01-10 000 ms, in increments of 0.001 ms. The Sample Window opens
when Delay After Flash ends. When the Sample Window opens, the signal that enters
the control module is counted and integrated, for later output to the software. At the end
of the Sample Window time, the “window” closes, and the signal is ignored.

Number of Flashes

Number of Flashes sets the number of lamp pulses per data point. The range for Num-
ber of Flashes is 1-999. The signal collected during the sampling time is integrated
over the number of lamp pulses, before the data are transmitted to the software.

Time Per Flash

Time Per Flash sets the total cycle length per flash, including on time, decay time, and
dead time between flashes. The Time Per Flash is the reciprocal of the repetition rate of
the lamp pulses. The allowable repetition rate is 0.03—33 Hz. The repetition rate must
be slow enough to let the Sample Window to close completely before another flash be-
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gins. Accuracy of the repetition rate is +1 ms. Mathematically, the maximum repetition
rate, in ms, is

1000
Delay After Flash+ Sample Window + 10

Rate <

where Delay After Flash and Sample Window are also measured in ms.

Information about temperature controllers
Configurations

A temperature bath/circulator is available in three configurations:
F-1000 110-V Temperature bath/circulator with I/O card, probe, and all cables

F-1001 220-V Temperature bath/circulator with I/O card, probe, and all cables
F-1002 I/O card, probe, and all cables, but no temperature bath/circulator

If the software, computer, and temperature bath/circulator were purchased from Jobin
Yvon®, the I/O card is already in the computer, and setup and configuration are com-
plete. If these items were purchased separately, perform the setup and configuration as
described in this section.

Connections

See the operation manual for the temperature bath/circulator. These directions concern
attachment of the external probe, computer hardware, and connections.

Computer hardware (for older host computers)

1 Insert the I/O card in the com- é
Note: Follow all

puter.

2  Configure the 1/0 card for IRQ instructions and
5 and port address 03ES. cluded with the
In Windows™ 95 or above, card, and if the

I/O card was

a Click Start. purchased
A drop-down menu appears. separately and
b Click Settings. not inserted in

the computer.
A drop-down menu appears. P

C Click Control Panel.
d Double-click on Ports.

e Choose COM3.

12-7




DataMax v. 2.20 (25 Jan 2002) Appendices

f Choose Settings.

g Verify (or change) the following (to):
Baud Rate 1200

Data Bits 8
Parity None
Stop Bits 1

Flow Control Xon/Xoff
h Select Advanced.
| Make sure that /RQ is 5 and Base I/O Port Address is 03ES.

Save all settings.
The /0 card is properly configured to communicate.

Computer hardware (for newer host computers)
Newer PCs have a PCI-based serial card, with
two RS-232 ports present on the card.

3
4

== Note: Follow all instruc-

Install the card in an tions and precautions in-

available PCI slot. cluded with the card, and
if the I/O card was pur-
Restart the PC. chased separately and
. not inserted in the com-
Install the drivers for the puter.

card according to the
instructions that accompanied the card.

Using the Windows™ Control Panel, identify the
new port(s) by locating the new COMx: entries
that appear.

Connect the water-bath serial cable (part
#400068) between the water bath’s RS-232 port
and the new PC’s serial port.

Using a text editor such as Notepad, edit the file

c:\datamax\isa ini\TCONTROL.ini.

Select the port added, in the section labeled [ COMMUNICATION] ;
CHAN NUM=x.

The 1/0 card is properly configured to communicate.

12-8




DataMax v. 2.20 (25 Jan 2002) Appendices

External probe

The external probe is a 100-Q platinum RTD-type sensor encased in a stainless-steel
probe. A three-wire connection is made between the probe element and the water bath;
two leads are the temperature-sense leads, and the third is a compensation (Kelvin
lead), which corrects for any changes in the resistance of the lead wire with tempera-
ture. The probe senses the circulating coolant’s temperature at the sample-changer,
eliminating temperature errors from heat loss in the connecting tubing.

1 Connect the probe to the Sensor connection on
the rear of the temperature bath/circulator.

Computer to bath

1 Connect one end of the 9-pin—25-pin cable to
the RS232 jack on the rear of the temperature
bath/circulator.

2 Connect the other end of the 9-pin—25-pin cable
to the appropriate COM port on the computer.

@Note: Usually the SpectrAcq is connected to COM2, leaving
COM1 and COMS3 free. When the mouse is connected to
COM1, the temperature bath/circulator must be connected to
COMa3. With a bus-style or PS/2-style mouse, the temperature
bath/circulator may be connected to COM1 or COM3.

k For COM3, set or verify the @

following, as with the computer Note: Settings other

hardware: than shown at left
Baud Rate 1200 result in a conflict
Data Bits 8 between COM1
Parity None and COMS3. Opera-
Stop Bits 1 tion of the
Flow Control Xon/Xoff temperature bath/
IRQ 5 circulator becomes
Base I/O Port Address 0E38 impossible.

| For COM1, no further action is
necessary.

3 Attach an end of a hose to each connector at
the rear of the temperature bath/circulator.
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4 Connect the remaining hose ends to ports on

the front of the sample compartment.

Initialization and starting

1

Follow instructions for filling the temperature
bath/circulator and verifying operation, as given
in the temperature bath/circulator’s instruction
manual.

Turn on the power switch on the side of the

temperature

- 0
bath/circulator. —= Note: If the tempera-
The front-panel LEDs should indicate OFF, ture bath/circulator is
and the light near the RS232 option should off when DataMax
be on. If the RS232 indicator is not on, see starts, initialization
“Resetting the system”, below. cannot occur.
Test the system.
a Start DataMax.
b Select a layout including the temperature bath/circulator.

C Start Visual Instrument Setup.
The Visual Instrument Setup window opens.

d Click on the sample-compartment icon.
The Sample Compartment Accessories dialog box opens.

e Choose Temperature Bath.
f Click on the image of the temperature bath/circulator.

Click Turn On.
The front-panel LED should change from OFF, and display the current tempera-

ture reading. This verifies the
system operation. @
h Note: Always shut off the

Close the dialog box. temperature bath/circulator

Resetting the System via the software before clos-

ing DataMax.

Occasionally the temperature
bath/circulator may need to be reset, especially if there is difficulty in control or opera-

tion.
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Reset the system from the temperature bath/circulator
Perform this if the RS232 indicator light is off.

1

Press and hold the On/Off button on the front of
the control panel.

The control panel flashes to show that it is off-line, and ready for additional in-
structions.

Press and release the RS232 button on the front
of the control panel.
Within 3 seconds, press the ENTER button.

The panel shows the current temperature, and the RS232 light turns on. Now the
front-panel keys no longer respond to key presses.

Use the switch on the side of the control panel
to turn the system off (for 15 s), and then on
again.

The system now can be initialized through DataMax.

Reset the system from Windows™
To re-establish a communications link between DataMax and the temperature
bath/circulator, use Windows™,

N O O A WN -

Open the Accessories group.
Double-click on Terminal.
Select Settings/Communications.

Choose COM3 (or COM1, if the temperature
bath/circulator is connected to COM1).

Click OK.

The Communications dialog box closes, but Terminals remains open.

In the Edit menu, select Clear Buffer.

The temperature bath/circulator is ready to respond to system commands.
Test communication by any one (or all) of:

d Issue a STOP command:
Press and hold SHIFT, press and release the S key, press and release the O
(“Oh”) key, release SHIFT, press the 0 (“zero”) key, and press ENTER.

b If the temperature bath/circulator was operating, it is now OFF.
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C Issue a START command:

Press and hold SHIFT, press and release the S key, press and release the O
(“Oh”) key, release SHIFT, press the 1 key, and press ENTER.

If the temperature bath/circulator was OFF, it is now operating.

d READ the current temperature:

Press and hold SHIFT, press and release the R key, press and release the T key,
release SHIFT, and press ENTER.

The current temperature is displayed on the Terminals window.

8 Close the Terminals window.

The temperature bath/controller is now ready to operate.

Temperature-monitoring devices

The ThermoNESLAB temperature bath/circulator can monitor
e The bath temperature (DataMax option Internal), or
e The sample temperature, using a probe (DataMax option External)

D

]

——1 Note: The external probe should remain connected to the system,
even when not in use. If the probe is disconnected or broken, an er-
ror appears when the External temperature probe is selected:
DataMax attempts a scan, but enters an infinite loop because the

temperature cannot be monitored.

\ 4

t

To interrupt a scan,

1  Press Esc.
2 Choose Internal, and re-execute the scan.
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Glossary

A
Absorption

Absorbance, A

Acquisition mode
Alpha, a

Anisotropy-decay acquisi-
tion

Bandpass
Bandpass filter
Batch processing

Bioluminescence

Chemiluminescence

Appendices

See Signal types.

Transition from the ground state to the excited singlet state. The
process occurs within about 107" s.

Extent of absorption, synonymous with optical density, OD.

A=0D =¢cl,

where ¢ is the extinction coefficient, in M~ ! cmﬁl, c 18 the sam-
ple concentration, in M, and [ is the path length, in cm. The
wavelength must be specified, because the absorbance is wave-
length-dependent.

See Signal types.

The pre-exponential term of a sum of exponentials expression.
Usually the pre-exponentials are normalized such that a = 1,
that is, the sum of all alphas must be 1.

A scan that examines the rotational properties of fluorescent
probes and molecules. As a fluorophore rotates, it depolarizes
the emitted light, depending on its size and shape. Analysis of
these polarized emission spectra or frequency responses pro-
vides information about the rotational properties of the sample.
The anisotropy is affected by Brownian motion, energy-
transfer, re-absorption, re-emission, and light scattering. Appli-
cations include studying asymmetric complex molecules, envi-
ronmental perturbations, binding, hindered-rotation phase-
transitions, and internal viscosities of bilayers.

The wavelength-range of light passing through the excitation
and emission spectrometers. The wider the bandpass is, the
higher the signal intensity is, with a corresponding decrease in
spectral resolution.

Optical element that selectively transmits a specified range of
wavelengths.

Scanning sample after sample, in order to produce valuable
emission information about the fluorescence of each sample at
the specified wavelengths.

Emission of light via a chemical reaction in a living organism.

Emission of light via a chemical reaction.
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Chi-squared, x?2

Component

Concentration determina-
tion

Corrected emission scan

Corrected excitation scan

Correction factors

Appendices

A statistical parameter indicating the “goodness of fit” of a
model to the data. y* is the ratio between the observed deviation
and the expected deviation, and it may include correction for
the number of degrees of freedom (the sum is then known as the
reduced chi-squared). As y* decreases, the fit better describes
the data set. In frequency-domain experiments, the absolute
magnitude of the chi-square statistic depends on the selection of
errors, which may be fixed for all frequencies measured, or fre-
quency-dependent, in which the standard deviation of a group
of replicate determinations is used for the error at that fre-
quency.

One of a number of substances believed to contribute to the
fluorescence of the mixture.

Quantitative analysis of an unknown, using constant-
wavelength analysis. DataMax must establish a basis of com-
parison, by first executing a run using standards, and then
executing a run with unknowns. The more standards used, the
more accurate the determined concentration is. Various fits are
available, based on the minimum number of unknowns: linear,
quadratic, or cubic.

An emission scan corrected for the response characteristics of
the emission spectrometer and signal detector. To obtain a cor-
rected emission scan, an emission spectrum is multiplied by the
emission correction factors. The multiplication is performed
automatically when a correction file is selected; the resulting
trace represents corrected data. The blank spectrum, or at least
the dark signal, must be subtracted before the correction factors
are applied.

An excitation scan corrected for the non-linear emission charac-
teristics of the xenon lamp, the lamp’s aging, and the non-linear
response of the excitation spectrometer’s gratings. Most (~90%)
of the correction is obtained when the detector signal is ratioed
to the reference signal. For the rest of the correction, the resul-
tant scan is multiplied by correction factors. Select a ratioed-
signal type (e.g., S/R) and choose a correction file. The multi-
plication is performed automatically, and the final trace repre-
sents corrected data.

Term files (magnitude versus wavelength) that compensate for
the non-ideal response of the system’s components (e.g., xenon
lamp, gratings, detector), across the UV-visible wavelength
range. When an uncorrected (technical) spectrum of an optical
source or element is multiplied by the corresponding correction-
factor term file, that detector’s (and associated optics’) response
becomes idealized.
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Dark counts

Data file

Emission scan

Equilibration time

Excitation scan

Experiment file

Flash lamp

Fluorescence

Fluorescence lifetime

Fluorolog®-3

Fluorolog®-Tau-3

FluoroMax®-3

Appendices

Inherent background signal produced by the photomultiplier
tube when high-voltage is applied. Cooling the detector de-
creases the dark counts. Red-sensitive detectors generally have
higher dark counts because of thermionic emission, and benefit
(or even require) cooling to decrease this background noise, de-
pending on the photocathode material.

Stores quantitative information, plus instrument and acquisition
parameters. Data files are saved with the extension . SPC by
default. To run an experiment, a name for a data file must be
supplied.

Shows the spectral distribution of light emitted by the sample.
During an emission scan, the excitation spectrometer remains at
a fixed wavelength, while the emission spectrometer scans a
selected region.

The length of time that the temperature must stay constant, plus
or minus a specified tolerance, before a reading is taken. When-
ever the temperature moves outside of the tolerance, the appli-
cation resets the equilibration time to zero, and restarts.

Shows the spectral distribution of light absorbed by the sample.
During an excitation scan, the excitation spectrometer scans a
selected region, while the emission spectrometer remains at a
fixed wavelength.

A file that stores instrument and acquisition parameters about
an experiment, but no actual data. An experiment file is as-
signed, by default, the extension . EXP. Experiment files must
be specified to save an experiment. When a data file is recalled
from disk, experiment parameters are automatically recalled
also.

A lamp that provides pulsed-light output. A flash lamp may be
free-running or gated.

Emission of light during the transition of electrons from the ex-
cited single state to the ground state. Fluorescence typically oc-
curs within ~107 s.

The average length of time that a molecule remains in the ex-
cited state, before falling back to the ground state.

Spex”™ modular spectrofluorometer, for research-grade fluoro-
metry, phosphorimetry, and other luminescence measurements,
under control of DataMax.

Spex”™ modular spectrofluorometer, for research-grade fluoro-
metry, phosphorimetry, and other luminescence measurements,
under control of DataMax. Additional electronics and an elec-
tro-optical modulator are included for lifetime measurements.
Spex” single-unit spectrofluorometer, for research-grade
fluorometry, phosphorimetry, and other luminescence meas-
urements, under control of DataMax.
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Fractional amplitude

Frequency domain

G factor

Grating

Laser

Lifetime

Lifetime scan

Lifetime-resolved scan

Limiting anisotropy, Ro
Matrix scan

Appendices

An expression for the fraction of a particular lifetime species
contributing to the total steady-state emission, as represented by
the relative area under the emission spectrum. It differs from
the pre-exponential (alpha) term in that it is weighted to the
lifetime of the component and divided by the total intensity.
The total fractional amplitudes for a molecular system must
equal 1.

A technique in which light is sinusoidally modulated at one or
more radio frequencies. This technique offers the fastest meas-
urement with the highest accuracy for short-lived, multi-
exponential or nonexponential systems. The Fluorolog®-Tau-3
uses this technique to acquire fluorescence lifetime and anisot-
ropy-decay data.

The correction for instrument response to polarized light at a
particular emission wavelength, defined as G = HV/HH.
Optical element in a spectrometer, composed of finely ruled
grooves, that disperses multiple wavelengths of light into a
spectrum.

A monochromatic light source providing high excitation inten-
sity.

The mean length of time between absorption and emission of
light by a population of fluorescent molecules. Typical lifetimes
range from 1-200 ns for fluorophores, and longer for phos-
phors.

Records phase-shift and modulation at specified radio frequen-
cies for an unknown, relative to a standard. From these data,
accurate lifetimes can be found. Lifetime data files are assigned
a . DAT extension by default. The data can be modeled during
or after acquisition.

Resolves overlapping spectra based on differences in the fluo-
rescence lifetime. Up to three components can be completely
resolved. More complex systems can give improved resolution
of one or more spectra, but complete resolution requires addi-
tional manipulation of the data-acquisition parameters (e.g., ex-
citation wavelength).

The steady-state anisotropy in the absence of diffusion.

After the experiment is performed and saved, obtain a three-
dimensional view of the results of varying one wavelength by a
set increment, while holding the other constant. With a matrix
scan, the spectra at the new wavelengths can be readily ob-
served. A matrix scan may be performed on any recalled ex-
periment. The fixed monochromator’s wavelength in the origi-
nal scan is varied in the matrix scan. Each time the wavelength
is adjusted, a new spectrum is produced and added to the view.
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Modeling

Modulation

Monochromator

Multigroup scan

Phase shift

Phosphorescence

Phosphorimeter emission
scan

Phosphorimeter excitation
scan

Phosphorimeter synchro-
nous scan

Quick scan

Appendices

Determining the parameters of an actual system that best de-
scribe the measured data. Graphically, this is fitting the data to
a mathematical model, while adjusting parameters to obtain a
minimum chi-square “goodness-of-fit” statistic.

The excitation source and fluorescent emission are both com-
posed of AC and DC components. Although the fluorescent
emission is identical to the excitation in frequency, the emis-
sion’s amplitude is less than the excitation’s. This difference is
called modulation.

Optical instrument that lets the appropriate range of wave-
lengths pass.

Sequentially excites a sample with different wavelengths, and
plots the data on one spectral view, as intensity versus time.
Uses for multigroup scans include: energy-transfer, and dual-
wavelength studies of fluorescent probes for cellular ion-
transport (e.g., Ca™, Mg™, K', H).

Time lag in the fluorescent response of a sample to excitation
by sinusoidally modulated light. Longer lifetimes produce lar-
ger phase-shifts. The lifetime may be recovered by a simple
tangent relationship.

Emission of light during transition of electrons from the triplet
state to the ground state. Phosphorescence generally is red-
shifted from fluorescence; it occurs within 10 s to several sec-
onds. To enhance detection of phosphorescence, samples often
are chilled to liquid-nitrogen temperature (77 K).

Shows the spectral distribution of phosphorescence emitted by
the sample. During an emission scan, the excitation spectrome-
ter remains at a fixed wavelength, while the emission spec-
trometer scans a selected region.

Shows the spectral distribution of light absorbed by the sample
that emits phosphorescence. During an excitation scan, the exci-
tation spectrometer scans a selected region, while the emission
spectrometer remains at a fixed wavelength.

Examines phosphorescence instead of fluorescence. See Syn-
chronous scan.

A technique in which the unknown is placed in the optical path,
and the entire frequency range is measured. Then the standard
is placed in the optical path, and the measurements are repeated.
The automatic sample-changer can rotate samples into the light
beam quickly.

See Signal types and Reference photodiode.
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Real Time Display

Reference photodiode

S
Setup file

Signal photomultiplier

Signal types

Single-point analysis
Singlet state, So or S1

Spectrometer

Synchronous scan

Appendices

A DataMax application that lets the user change instrumental
parameters and see the effects on the signal-levels immediately.
Real Time Display does not collect or save data. To transfer the
optimized settings found in the Real Time Display, use the
XFER button.

A photodiode detector that monitors the output intensity of the
excitation beam’s power immediately before it reaches the
sample. Useful for excitation spectra, where the excitation beam
power is not constant with wavelength, and emission spectra,
when lamp power fluctuations may affect the data.

See Signal types and Signal Photomultiplier.

Stores information about preferred units and hardware settings.
Selecting a setup file is optional. If no setup file is chosen, the
system uses the current or default values. A setup file has the
default extension . SET.

A detector used to measure fluorescence from the sample, oper-
ating in the photon-counting mode for high sensitivity. Differ-
ent detectors detect different wavelength bands.

Basic signal types are designated by the respective detector: R
is the reference detector, recorded in pA; S is the sample signal
detector, recorded in counts per second (cps); T is the third de-
tector for a signal on a T-format instrument, recorded in counts
per second (cps); and A is a user-defined accessory. By
manipulating algebraically the basic detector types, complex
signal types are possible. For example, S/R is the sample signal
divided by the reference signal, which corrects for lamp-
intensity variations. S+R is the sum of sample and reference
signals. Both signals are also recorded separately, as file a
(sample) and file b (reference).

See Batch processing and Concentration determination.

Spin-paired ground (Sy) or excited state (S;) of a molecule or
atom. Absorption usually produces the first excited singlet state,
which fluoresces, or undergoes intersystem crossing to form a
triplet state.

The component in a spectrofluorometer system that is scanned
to provide excitation and emission spectra. A spectrometer is
chosen for low stray light, high resolution, and high throughput.

A scan type that examines the overlap between excitation and
emission. The excitation and emission spectrometers are
scanned simultaneously with a constant offset specified in nm
(wavelength) or cm ' (energy).

See Signal types.
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Tau, r

Temperature scan

Time-based scan

Time-resolved scan

Triplet state, T
Xenon lamp

Xenon-lamp scan

Appendices

The fluorescence or phosphorescence lifetime (in ns or ps) of
each unknown in a sample. DataMax derives a 7 for each com-
ponent in a system, and * indicates its accuracy. Because most
solutions are not pure, find a more accurate 7 by changing the
number of components, the concentration of each component,
etc., in the model.

After an experiment has been performed and saved, re-execute
the experiment at a new temperature. With temperature scan,
observe spectra produced at different temperatures for up to 4
samples.

The sample’s signal is monitored while both excitation and
emission spectrometers are fixed. Use this scan type to examine
enzyme kinetics, dual-wavelength experiments, and reaction-
rate constants.

Determines the frequency-response of the sample over a speci-
fied emission range. Applications involve solvent-relaxation of
the excited state, and excimer formation. This scan examines
the change in spectral characteristics of a sample during the
lifetime of its excited state. The number of scans must be speci-
fied. Each scan is run sequentially. The data file’s name is trun-
cated to 6 characters, so that each scan can be given the tag 01,
02, 03, ..., plus the . DAT extension.

The paired ground or excited state with paired elect formed
from the excited singlet state. The triplet state phosphoresces.

Light source that produces a continuum of light from the ultra-
violet to the near-infrared.

A plot of the xenon lamp’s output as a function of wavelength.
The xenon-lamp scan is acquired using the reference detector,
while scanning the excitation spectrometer. The 467-nm peak
can be used to verify calibration of the excitation spectrometer.
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Technical assistance and support
Preparation

Both Thermo Galactic and Jobin Yvon® offer technical support. Before calling for as-
sistance, answer these questions:

1 Are the computer system’s specifications are
consistent with DataMax requirements?

Are the spectrofluorometer and all its accesso-
ries are switched on and properly configured?

2

3 Is the correct layout file for the current system’s
configuration chosen?

4

Was the system switched on in the correct se-
quence, as explained in the spectrofluorome-
ter's operation manual?

5 Is the problem listed in the spectrofluorometer’s
operation manual? If so, try the solution.

If these steps fail to correct the problem, contact Spex” Fluorescence Service or
Thermo Galatic.

Calling for technical assistance

Whom to call

DataMax and hardware ~ Spex® Fluorescence Service
Array BASIC™ Thermo Galactic

1 Be nearthe system while calling, to reach the
host computer and spectrofluorometer easily.

2 Have the following information available:
a Find the serial number for the core instrument, on the back of the sample

compartment. Collect the serial numbers for the host computer and all
automated accessories (e.g., temperature bath).

b Note the system configuration with all accessories.
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C Determine the brand name and type of host computer, along with proc-
essor speed, free RAM, and hard-disk space, and whether the computer
was purchased from Jobin Yvon®.

d Write down the experimental configuration and what samples are under
study. Be prepared to fully describe the samples and their spectral char-
acteristics, as well as the specific instrument setup and sample geometry.

e Try to duplicate the problem and write down the steps required to do so.
The service engineers will try to do the same with a test system. De-
pending on the problem, a service visit may not be required.

f If an error dialog box appears in DataMax, write down the exact error
displayed. Note whether the error was in GRAMS/32 or Windows™,

g In DataMax, in the Instrument Control Center toolbar, choose Help.
Under Help, choose About Instrument Control Center. This opens the
About Instrument Control Center window. The version of the software

is listed About Instrument Control Center |
here.

h Instrument Control Center Yerzion 2.2.9.1
In R””_ Copyright © 2000 Jobin Yvon, Inc.
Experiment
toolbar, Spectrécg 5 Yersion: V4,13 Spechd

ectrdeg Soltware Version: W4, et
open the i b " 1
Temperature Cantroller Software Yerzion: Unavailable
About
DataMax

window. Note the software’s ahd instrument’s serial numbers.

3 Call the Spex®

F‘U:'L DataMax
FI uorescence Pt for Microsoft 'll.l'l_.ﬁnduws
. DataMax Version 2.20
Service Depart- Copyright ©1997
ment at (732) 494_ Instruments SA, Inc.
8660 x 160, fax us Grains/32 & Version 414 Level I

Copyright © 19911997

at (732) 549'51 57, Galattic Industries Corporation

1 Il Rights Reserved
or e-mail us at E
. ) ) Licenzee:
fluorescence_service@jyhoriba.com. Sal Atzeni
J¥ Inc.

D21 407 250003-070001

Free Memory.....32216K
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13: Index

Key to the entries:

regular font subject or keyword
italic font command, menu choice, or data-entry field
bold italic font dialog box

Courier New font file name or extension

# ¢
HAVC...coooeeeeeiiieeeeeeeeeeee e 9-25 D oo, 9-25-26
# COMPONENLS......oooiiiiiii, 9-31 DSt e+ eenveemeerneenneeeenie et et et ettt 9-25
HPLACES oo 11-5 DUtk eev e evereeeeseseeeeseeeeeeeeeeeeseeeeese s eeeeeeeens 9-25
( T
(B)-crrrrrrrrnnnrrnnnnnn 9-25-26 T oo 9-26
(MHZ)..oooooonminniimmmssssssssssssssssssssnnn 9-26 TVl eeeeeeeeeeeee e 9-26
X
BCH oo 7-17 SO 9-32
CIA ettt ettt ettt e 1-12
DAT........... 1-12, 9-6, 9-34, 9-38, 9-43, 9-60 y
EXPovveeeennne 1-12,4-9-10, 4-13, 7-19, 9-43
LAY o 1-12 ABOUL .o 9-16
SET...... 1-12, 3-4, 3-9, 4-10, 6-4, 6-35, 9-59 About DataMax... .............cccouveeereveenennn. 2-13
cSLY 1-12, 6-5, 6-35 About DataMax .................................... 12-21
e SPC e 1-12, 4-9, 4-13 About Instrument Control Center.......... 12-21
TR T ettt 1-12 About Lifetime .......................cccuveeeuen..... 9-16
XIS et 1-12 About Real Time Display........................ 6-18
About Visual Setup... .........cccueeeevveencueennnee. 3-7
3 ADOUL... ..o, 6-17-18
ADOVE ..ot 11-7
3D VieWeoeoeooeeeeeeeeeseeeeeseeeseeeeeesessees 533 AC e 3-13, 6-20
AC component.........cccueeevveeerveeenveeennnennn 9-25
ACCESSOFIES ...veaeaeiieaeeeeeeeeeceaa e, 12-11
« ACGUISIION ...........c.eveeeeeeieaaiieeeeeenen. 9-4
Acquisition Channel................ 3-14-15, 3-23
«Clear All..........oocoueveeeecianneannnn, 5-31, 5-43 Acquisition Controller — Details ...... 3-14-15
«Remove.........cccceeeveieeiiiiieeeeeeanannn. 5-30, 5-43 acquisition mode.. 2_21, 4-8—10, 5_2_3’ 5-41—
42, 9-60
Action Prompt Level........................... 3-6, 3-9
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active graph............... 11-16, 11-20, 11-23-26
Add Experiment... .........cccoueeeeueeeecunenennans 7-18
Add to Custom Colors ..............cccueeuenee. 6-14
Add 1o End...........cccooovuveiiiiiiiiiiian, 7-47
Add/Remove Programs .................c...c........ 1-5
Add/Remove Programs Properties............ 1-5
Ay oo 5-30
Advanced... ...........ccoeevvueiiiiiiinnnnn, 7-14, 12-8
algebraic functions...........ccceeeeeeieenvennnne 5-41

anisotropy 2-11, 7-13, 7-16, 9-31, 9-34, 12-2—
3

ARISOITOPY v 7-16
Anisotropy Components ..................... 9-30-31
Anisotropy Decay Acquisition.....9-4, 9-14, 9-
33-34, 9-39, 9-42, 9-46, 9-68
anisotropy-decay.........ccccceveenneee. 2-9,4-4,4-7
APPLICALIONS ..o 2-6
ADPPLY oo 3-20
AFIERMELIC ..o, 12-6
Array BASIC ..o 12-20
ASPITALE ..ottt 3-21

Auto Save Exp .1-19, 4-13, 4-17, 5-5, 5-36, 9-
35,9-53

Automatically name Data Files ............... 7-18
AULOTUN ..o 1-3, 1-5
autoscale.......oceeeeeiiieiie e, 7-3
AULOLItrator......cceeeuveeeeeeireeeen, 2-3, 3-16, 3-21
AVeraged ............cccoueeeeeeeeiiieiiieeeieeenn 5-33
Axis Labels ................................... 11-4,11-6
B
BackColor.............cccovveieeeeiiiiaiiieenn, 6-13
background signal ............ccoeeeiiiiinninen. 5-16
Balance ...........cccoeeeeennnnnnn. 6-7, 6-11, 6-29
Band Pass ..................cccoeeeeeeeennn.... 6-9, 6-25
bandpass 5-44-45, 6-8-9, 6-12, 6-25, 6-27, 7-
44, 9-61
Bar Color ..........ooooeeveeiaaiiiiccieeen, 11-14
Bar Graph Parameters.............. 11-10, 11-12
Base 1/0 Port Address ......................... 12-8-9
Batch Browse .........cccooveeeeiiiiinnnnnn. 7-17,7-22
Batch Control... .................... 7-12, 7-18, 7-20
batch file.........cooovvvvviiiiiiiinnnn, 7-17, 7-20-22
Batch Name...........ccccooeeeveeeeeeenannnn.. 7-17,7-22
Batch Sampiles......................... 7-12,7-17-18
Batch Samples —............................. 7-20-21
batch scan................. 7-5,7-12, 7-17, 7-22-24

Index
Batch Scan... ....cccoocuvveviiiiiinieinnnnn. 2-10, 7-12
BAth coooooeeeeeeeeeeeeeeeeeeeeee e 7-47
baud rate .........cceeeeiieeiieeee e 12-8-9
BeloOW ...oooooooiiiiiiiiieeee, 11-7
Blank (X) ... coooeeeveeeiiiieieeeee e 5-7
blank file.....cccoovvveviiiiiiiiiieee, 5-6-9, 5-42
Blank Files...................oeeeeeuveeeannnnn.. 5-7-8
blank scan........cccccceeeveiiiiiiiiiieeee, 5-6, 5-13
Blank... .....cooooeeeeeeiiiiieiiieeeeiieeeeeieeeen 5-7
BlUe....oooooioioieiiiiieeeeeeeee, 6-14
Border................cccu........ 11-13,11-19, 11-22
BORDER ATTRIBUTES... ... 11-13-14, 11-22
Brownian motion.............cccceveeeeevinveeeeennn. 9-34
Browse... ...ccccooovviiiiiiiiiii 2-4

C

Calibrate...........ccooevveveeeiiiieiiiiiiiieinnnn, 3-13
Cancel............. 4-18, 5-9-10, 5-15, 5-31, 9-36
CD-ROM ..o 1-3,1-5
Change Data Directory... ........ccccuuenn... 2-12
Change..........cccocevveeveeccniinieciinieneen, 3-13
Chi SQUATE ..o 9-32
Clear ........ccccveeeeecieeeeciieeeeeceeeen, 9-22,9-26
Clear AlLy ......coveeeeiiiiioiciiieiiiiieeeennne, 7-19
Clear Buffer ...........ccceeceevencecneeccnncne. 12-11
Clipboard......................... 11-12-13, 11-20
Close............ 3-12-13, 3-17-19, 3-20-22, 9-8
Closed..........ccoovvviviiiiiiiiiiiiiiiinnnii, 6-7, 6-8

Collect ..2-9, 2-23,4-2,4-12, 4-14, 4-16, 5-1,
7-5-6, 7-8, 7-10-13, 9-3, 9-13-14

Color...... 11-7-8,11-10-11, 11-14, 11-22-23
COlOF ..., 6-13
Color|Solid ...........ccovevvevviiniiiiniccnnne, 6-14
COM port ..ceeveeeenrenns 1-3,12-7,12-9, 12-11
COMIMENE ...evvvvveveeeeeveveeeveeeeeeennns 7-19, 7-23-24
Comment...........c.ccoouuuuee.... 5-11, 9-37, 9-43
Comment All Files ........cccooeueevvenin.. 7-23-24
Communications........................cce....... 12-11

Constant Wavelength Analysis1-9, 1-12, 2-2,
2-20-21, 12-1

CONE Off e 6-21-22
CONt ON e, 6-8, 6-21-22
(000 71722 T A 6-17
continuous-acquisition mode.. 6-1, 6-22, 6-24
Control Panel............................... 1-5, 12-7-8
COPY e 9-28, 11-12-13
Copy GFAPN ..., 11-20
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Copy Page.......cccceeeeeeeeeiieecieeeeeeen 11-20
COFPeCtiON (X) .. cevuveeeveeeereeeiieeeirieesiaeeens 5-14
Correction Files............................. 5-13, 5-15
COFTECLION ... e 5-13
correction-factor file .......cccuvveeeeee. 5-13, 12-3
Correlation Time..............ccooevvevvvenennnnnn. 9-32
Current POSItion.......ccoueeeeieeeeeeeciieeennnnnn, 3-18
Current reading ............ccoeeeeeeeeeveeenennenns 3-19
Czerny-Turner........ccceeevveeviveenieenieeeen, 3-12
D
damage .....ccvveeiiieeieee e 0-4
dan@eT......oovveeiiiiieeiee e 0-4
dark counts........cccceeveriiinnnnnn.. 5-6, 5-9, 5-16
dark offSet ....coovvvvvveeiiiiii e 5-13
Dark Offset......ccceeeceeeeeeecieecneannnn. 5-16, 5-42
dark-offset scan..........ccooevevvvvvieiiiiiiiinnnnen, 5-6
data bitS .....coovveieeeeiieieieeeeeeeee e 12-8-9
Data Channel............cccooeveeviiiiinninn. 5-42-43

data file.1-2, 1-12, 4-4, 4-9-10, 4-13, 4-17, 5-
3, 5-5-6, 5-36, 5-41, 7-18-19, 9-6-7, 9-25,
9-34-35, 9-38, 9-43, 9-53-54, 9-60

Data File Name..................... 7-25, 7-30, 9-35
Data Format ....................c.ccccuevuvenenne. 9-29
Data subdirectory.......ccccceeevveerenieernnens 2-12
Data URits ......coeeeeeeeeeeeeeeeeennn. 3-14-15, 3-23
DataFile..........cocoevoeeveeiiniiiiiinieeene 9-25
DataFile....................... 1-19, 4-12, 4-17, 9-38
DataMax 32 .......cccooveevevceeeiieeiiieeieene, 1-7
Data... ......oooveeiiiiiiiiiiiiiiiiicee 9-28
Data Format ............................... 11-12-13
Data........ccoovoeiiiiiiiiiiiiien, 11-11, 11-13
DC e 3-15
DC o 6-20
DC component .......c.cccceceereeeniencieeniennnen. 9-25
Decimal...........ccccooveevoiiiiiiiiiniiicncn, 11-5
Define Custom Colorsy..............ccuc..... 6-13
Define Data File....... 4-12-13, 4-17, 7-18-19
Define Exp File...................coueueeenuee.n. 4-9
Define Experiment File .4-12—13, 4-17, 9-43
Define Lifetime Data File........................ 9-38
Delay .....oeeeeeiiiiieiee 5-4, 5-47, 9-64

Delay After Flash.5-17-18, 5-37, 6-23, 12-5—
7

Delay INCr ........cooveevceeeiiiiiieeie, 5-18
delay time.........ccccoevveennnne. 5-3-4, 5-27, 5-47
Delete Graph...............ccccuveevenccnncnnen. 11-25

Index

Delete RoOW .....cccooeueveeviiiiiiieeccnnnnn. 9-23, 9-26

Details ........cccooeeveveeiiieeaann.. 3-14-15, 3-23

detector2-17, 2-19, 2-21, 3-11, 3-14-15, 4-9—
10, 5-6-8, 5-13-15, 5-23, 5-41, 5-44, 6-4,
6-9, 6-11, 6-19-20, 6-23, 6-26, 6-29, 7-11,
7-14, 9-25, 9-44, 9-60, 12-3, 12-5

o Bl I ol OIS o TSRS 1-18
discover scan .........ceevvveeeennnn. 7-5,7-11,7-14
Discover Scan...........ccccocecuuuunennnann. 2-15,7-11
Discover Scan — Advanced Parameters’7]-14—
15
Discover Scan... .........ooeeeeeeeecnnnn... 2-10, 7-11
Discrete Pairs............ccccooeeeeeecieeeeecienan, 9-51
dISPENSE ..ot 3-21
dISPETSION...cuviieeiiieeiieeeiieeeiee e e 5-44
Drop Line ........coovceeeivceiiniiiiniiecenn, 11-11
E
Edit ..o 11-20, 12-11
Emission ...................... 5-19, 5-30, 7-14, 9-39
Emission Acquisition....1-17, 1-19, 2-9, 2-14
€MISSION SCaAMN......cccuvvvveeenennn. 2-9, 4-4-5,5-33
emulation mode ......cccceevvvviiiviiiinnnnnen, 1-6, 1-8
End....ooooneeiiie e 9-56
End Freq.......ecceeeeeciaeaanenen. 9-25, 9-40
End Temp........oooveveeeeeiaaiaeceaanen. 7-45—46
Ending Temperature...................cccuun..... 7-26
Ending Z-axis Value........................ 7-27, 7-35
Engineering ........ccoocceeveevevieiinceeinieene, 11-5
Enter Correct Position............................ 3-13
equilibration time ..........cccecveeveenennns 7-45-46
Equilibration Time ................c........... 7-45-46
Error Initializing Hardware..................... 1-8
EITOT MNESSAZE .vvveeeenerreeeererreeeannrreeeenneeens 1-15
Estimated Time ............cccoooeeeeeueveeeecnnannn, 9-41
Exact Size .......ccccoueeveeceeiiiiiiiiieeiieen, 11-19
EXCEl.cooiiiiiiiiiiiiiieeeeee 1-12, 2-21
Excitation..................... 5-20, 5-30, 7-14, 9-42
Excitation AcquiSition ............................. 1-18
Excitation Acquisition............................. 1-19
excitation scan............eee.e..... 1-18, 2-9, 4-4-5
Exit....... 1-4, 2-5, 3-3-4, 3-21, 4-18, 6-6, 9-12
Exp Type... .. 1-18, 4-2, 4-16, 5-21, 9-4, 9-13,
9-18
EXD. BrOWSE....c...ueovveiiiiiiiieeen, 7-28-29
Experiment...............cccoueen.... 9-3,9-13, 9-18
Experiment Acquisition................... 2-9,2-14
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Experiment Definition ............................ 1-11
experiment file..1-12, 1-18-19, 4-9-10, 4-14,
4-18, 5-5, 5-36, 5-38, 9-43, 9-53-54
Experiment File Name ............................. 9-35
Experiment Name..................... 7-19, 7-28-29
Experiment....2-9, 2-14, 4-1-2,4-9, 4-11-12,
4-14-17, 5-1, 5-38, 9-43
EXPert ... 3-6, 3-9
extension 1-12, 3-4, 3-9, 4-9-10, 6-4-5, 6-35,
7-17, 9-6, 9-34, 9-38, 9-43, 9-59

External............coooeveeieeciieiieeiieiieeinnn, 12-12

external probe...........cccuee.. 12-7,12-9, 12-12
F

Flooee e 1-13

feature pack........cccoeveveeiienieeiiienieeieee, 1-34

File1-10, 3-3-4, 3-8, 4-4, 4-18, 5-11, 5-15, 6-
4-6, 6-35, 9-6-12,9-37, 11-17-18, 11-25
File BFOWSE .........cooveveiviniiiiininnnn, 7-25, 7-30
file name...1-1, 1-12, 1-18, 2-4, 4-9-10, 4-17,
5-3, 5-5,5-11-12, 5-36, 5-38, 5-41, 7-19,
7-22,7-29, 9-7, 9-9, 9-35, 9-37-38, 9-43,

9-53-54

File Information........................ 5-12, 9-37
FileOpen....................uc.... 3-3, 3-8
File Save As.............couueeeeeeennnnnnnnn, 3-4, 3-8
Fill Areq........uuoeeeeeaeeeeeieeeieeeeeeen. 11-11
Fill Page.........c.cccooevenvecniannannne. 11-23-24
FINISH oo 1-5
Fixed ......ccccoooveviiiiiiiiiiiiiiiinicce, 9-31-32
FL-1040 Dual Illuminator accessory....... 12-5
Flat Default............cccoveeeueeeciianiiiennnn, 6-14
flow control.........cccoceeviiiiieniieieen, 12-8-9
font....coeveeiii 11-3, 11-5, 11-15
font color.......ooovvvvvviieninnnn. 11-3,11-5, 11-15
font Size.....coovvvvevveviiiiiiiininn, 11-3,11-5,11-15
font style......ccooeeeiienienenne. 11-3,11-5, 11-15
Format........................... 9-29, 11-5, 11-12-13
free memory ........ccoeceeevieenienieenen. 2-13,6-17
Fractional Amplitudes ....................... 9-31-32
Frequency ........cccoovveevvveiniiiiniiiinien, 5-22
From...ooooviiiiiiiiiiiiiiiiccc, 11-6
Function ..........ccooeeeveeivieeccieeeennnnn, 5-42-43
Frequencies............ccoevuunn... 9-25,9-56-57
Frequency ........cooveeveeeecciinnannn 6-20, 9-25

Index

G
G factor.....cccvvveeeeiieeeeee. 7-31, 9-68, 12-2
G FaCtOr ..o, 7-31
gain level .......cccoviieiiiiiiiie, 3-14-15
Gain Level ............................... 3-14-15, 3-23

GRAMS/32® Array Basic User’s Guide ....0-2
GRAMS/32" User’s Guide . 0-1-2, 2-9, 2-12~
14, 4-8,7-2, 11-1, 12-1

Graph Parameters ......... 11-10, 11-21, 11-23
graphics card..........cooeeviiienieniiiiee, 11-11
Graphs .......ccceeceeeeveennne. 11-21, 11-23, 11-25
grating............... 2-19, 3-12-13, 5-6, 5-13, 6-4
grating factor .........ccoccceeveveeennenn. See G factor
Grating/Turret ...................cccoeueeeueennen. 3-12
G @OM .. 6-14
G IS .o 11-7
H
Halt ..., 9-13-14
Halt Scanning... .......cccovuveevveeecieneernane, 2-11
hardware mode .........c...cccveeeiiieiiiiienee, 1-6
Hardware System........................ccccuueen.... 1-9
Hatch Styles..........oooceeeceeeeiiaiieieaane. 11-14
hazardous condition..............ccccecvveeeennnenn. 0-4
Height ......oooeeeeiaiieieiee, 11-21, 11-23
help .o, 1-13, 2-13, 7-14, 7-32
Help .......... 1-13-14, 2-13, 3-7, 6-17, 9-15-16
Help ..o, 7-32
Help Topics ..............coucueevceianeaanieanne, 1-13
Help...ooeeeieeeeeeeeeeeeeee, 7-15,7-32
hidden fields ..........cccoeeuunnnnen. 5-4, 5-33, 9-64
high voltage ........ccceevvvievcieeieeeeee 3-15
High Voltage.............cccoveeueeenen... 3-15, 3-23
High Voltage.................. 5-23, 6-9, 6-26, 9-44
Highlight Selected Graph...................... 11-26
horizontal axis ........cceeeevvvvveenennn. 11-2, 11-6-7
Horizontal AXis................ccccooveeeeneenne. 11-6
Horz. 3D Bars.........eeeeeeeeeeeccciivinaeeeeen, 11-10
HOrz. Bars ........ueeeeeeeeeeeneennnnnn, 11-10, 11-12
host computer .. 1-5, 2-4, 9-64, 12-7-8, 12-21
HF oo, 9-64
HUe ..., 6-14
HYV oo 5-23,9-44
HV On.cooooooeeeeeeeeeee 6-9, 6-26
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1
Immediate.............ccooevvvvveeiiiiinninnn. 5-47, 9-64
TN 3-17
Increment ..........ccccoeeveeeeeeennnn... 5-24, 6-20-21
Index....cccccoovvviviiiiiiiiiiiiiiiii. 3-7,9-15, 9-25
INfO .o 5-12,9-37
INIdiSK voeeeeviieeiieeeieeceeeceeeeeeeeee 1-3
Initial Delay ............cccoevveevceeiueniannne. 5-25
INJECHION POTT..vvveeiierieeiieeiieeie e e e 4-6
Input File ... ..occcoovvveviiiiiiiiiicieeeenee. 9-7
Input File 2... ....cccouveveeeeeeeeieeeieeenenn 9-7-8
INSE Tt oo 7-46
Install Datamax.................cccooeeeeeeveeeenne.. 1-3
Install.............ooocveeeieeiiiiieciieeeecieeeee 1-5
installation...........ccoeeeevvieeeiie e, 1-4-5

Instrument Control Center .1-7, 1-9, 1-16, 2-
2-3,2-6, 2-8, 2-16, 2-18, 2-20, 2-22, 2-24,
3-11, 4-1, 4-6, 4-11, 4-15, 6-1-2, 7-5, 12-
21

instrument disK...........cooeeeuuvvnnnenn. See INI disk
Isa COIIECE ..o, 2-13
ISA Graph ..................cccovevvvvcevaannne. 2-22
Integration............................ 6-19, 6-21, 6-33

integration time4-8, 5-26, 5-48, 6-12, 6-21, 6-
27,6-33,7-11, 7-14, 9-45

Integration Time.................... 5-26, 7-14, 9-45
Intensity ............cccoveeveeeencnnnnn. 6-19-20, 6-33
Intercept ...........coooveeevciiiniciiiiieceeen. 11-8
Interleave ...............cccoveveeecceeiaacciiaeeennen, 9-51
Interval............ccoooueeeeeeeeeeiieieeeciieeeenen, 7-14

ISA Graph9-2, 9-4, 9-8, 9-12, 9-21, 9-27-28,
9-30, 9-32
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