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EM radiation through plasmas  (Good, pp .403, ff)


Show the conductivity of a plasma is imaginary (p. 402)


Show there is a cutoff frequency for EM waves through a plasma, depending on the number 


density N of ions in the plasma


Show that 'cut off' waves exponentially decay in a plasma

Antennas and dipoles as radiating systems


Given Brad = (o/(4(r) (ik x z^ ) exp(ikr - i(t) ( Jz' exp(-ik z' cos () d(,


Show that <Srad> = c/(2(o) ((ok sin (/(4(r) )2 |( Jz' exp(-i(t) exp(-ikz' cos () d(|2,


and for a 'stub' antenna with length L and current I =Io exp(-i(t) that 



<Prad>  = c/(2(o) (2(/3) Io2 (L/()2   = 1/2 Io2  Rrad .

Antenna Arrays.


Given SN(() = exp(i(N-1)(/2) sin(N(/2)/sin((/2),  


know that ( is the phase difference in outgoing waves between adjacent antennas.


Be able to sketch the phasor diagram for a finite number of phasors corresponding to SN.


With the aid of  the phasor diagram, show that maxima occur at ( = 2(n, where n = 0, 1, 2, etc.


With the aid of a phasor diagram show that mins adjacent to max's occur at ( = 2(n ( 2(/N.


For N antennas driven in phase, oriented along the z-axis, separated by L along the x-axis, 



given N, L, and the wavelength, for radiation in the x-y plane 




be able to calculate all azimuthal angles ( where max's occur.




be able to calculate the half-width of the beam
Optical slab waveguide


Launch any mode beyond the critical angle if it is to propagate without huge losses



For either a TE even mode or TE odd mode



Match E|| at the boundary



Obtain H|| from E|| via maxwell's equations



Match H|| at the boundary



From the two matching conditions, obtain a condition for the modes to satisfy

Transmission lines (done in the handout pages from Good's book, pp. 420-423)



Equation across an inductor: (V = - L' (x (I/(t ( (V/(x = L' (I/(t



Equation across a capacitor: I = I + (I  + C' ( x (V/(t ( (I/(x = -C' (V/(t.



Use V = V (kx-(t), I = I(kx-(t) to show v = (/k = (L'C')-1/2


Use  Z = V/I to show Z =  1/(vC')






Be able to calculate Z for stripline, given dimensions and (r .

Conducting waveguide



State the BC which apply in a rectangular conducting waveguide. 



For a TM mode, write out specific conditions on E and B at the boundaries



Armed with 9.180 i), apply boundary conditions in a rectangular waveguide, 




to find a condition on Ez for TM waveguide modes.



Given an equation like 9.187, explain how waves get cut off.



Apply 9.187 to find cutoff in a specific case

{
Write out all 6 components of the two curl equations in the form of 9.179. p. 406



Solve the 6 for Ex, (Eq. 9.180 i) )


SAVE THIS FOR THE FINAL EXAM, NOT FOR EXAM 2


}

========================  Not on exam 2, maybe on the final ======================

(unfinished)


Given <S> = r^ c/(2(o) |Brad|2 = r^ c(o/2 |Erad|2

Given: equation for the curl of a vector in spherical polar coordinates


Explain how E and B in the radiation zone may depend on r for waves to propagate indefinitely


Given A(r,t) = (o/(4() (J(r') exp(-i(tret) d(/ |r-r'|,   where tret = t - |r-r'|/c.

(1)



give a simple, one-sentence explanation of tret


explain the justification for writing




A(r,t) ( (o/(4(r) (J(r') exp(-i(tret) d(.




(2)



For J in the z-direction only, explain using a sketch how one goes from (2) to (3)




A(r,t) ( z^ exp(ikr-i(t) (o/(4(r) (J(r') exp(-ikz' cos () d(.



Starting with A(r,t) = mu/(4Pi) integral J(r', t_ret)/|r-r'| d tau


Obtain A(r,t) =  . omu/(4 Pi r) exp(ikr-i omega t) integral J(r') exp(-i k z' cos theta) dtau


Given Brad = ...


Dipole radiation, stub antenna radiation.

Antenna array radiation.


Be able to derive the overall phase factor between N antennas  




SN = exp(i(N-1)(/2) sin(N(/2)/sin((/2)


Be able to apply SN to an array of N antennas, responding to calculations like on the 3-page 


worksheet

