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In this experiment you normally determine the hall coefficient and the sign of the charge carriers (n or p, holes or electrons) for your sample, following the introductory lab manual. (You will receive handout pages for this experiment; they are not in electronic form that I know of.)

But one also wants to determine the mobility of the charge carriers, and the number density n of impurities per unit volume (the impurity concentration). From mobility and carrier type and impurity concentration one wants to try and decide if the sample is silicon or germanium.

We want to determine

· hall coefficient

· mobility

· n, the impurity concentration in sample

· identity of the sample -silicon or germanium

You must measure the length L of the sample, the width w of the sample, and decipher the hieroglyphics to determine the thickness t of the sample (all three seem to have a thickness of 1.07 mm). Then one has t, w, and L. Record your sample board number.

The collection of equations we have is 

· j = q n vd
(current density, drift velocity)
· vd = (Elong (drift velocity, mobility, electric field lengthwise along the sample)

· Elong = Vlong/L  ( V = Ed along the sample length )

· vd B = Etrans     (zero net force on average transverse to direction of current flow)

· Etrans = Vhall/w   ( V = Ed transverse to the current flow )


j must be calculated from main current / area = I/t/w


Etrans comes from Vtrans ( VHall ) and w. Then vd comes from B and Etrans

Elong comes from potential difference across the sample in the longitudinal direction



(you must separately measure this potential difference)


mobility comes after we have Elong and vd

n comes after we have j and vd.

The chart or charts accompanying these instructions show mobility vs impurity concentration for silicon and germanium. Try to decide which is the more likely bet for your sample.

B fields: (left - middle - right)

#3 260-215-260 mT  

# 6  230 - 205 - 250 mT      
#8  267 - 216 - 250 mT   (wall-center-wall)

Some ancient analysis (20+ years ago)
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mobility
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n

2400 cm^2/v-s
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1600
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400
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n

1500
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1500
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675
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data but not calculated  

