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vx(t) and vy(t) are slowly varying and random; 
〈vx〉, 〈vy〉, and 〈δ〉 may be non-zero 

“Stokes Parameters” 
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Therefore, any 3 Stokes parameters specify polarization 

100% Polarized Narrowband Waves 

vx(t) and vy(t) are slowly varying and random; 
〈vx〉, 〈vy〉, and 〈δ〉 may be non-zero 
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Note: For 2 uncorrelated waves superimposed (A+B), we have 
SiA+B 

= SiA 
+ SiB 

where i = 0, 1, 2, 3 

For 0% polarization, Stokes: So; S1 = S2 = S3 = 0 

Therefore, for partially 
polarized wave: 

[So, S1, S2, S3] = [Su, 0, 0, 0] + [So – Su, S1, S2, S3] 

where (So – Su)
2 = S + S + S2 
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Partially Polarized Narrowband Radiation 
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Finding Orthogonal Polarization JRC 
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Far Fields 

Polarized Antennas 
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Measure 4 powers; use 4 antennas 

W3 

To Measure Polarization 
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= 

Lec13a.3-9 
1/12/01 

, J A estimate is JA 2 

singular? A Is 



For x, y, RC, LC POL: 

To Measure Polarization 
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201.5 MHz 

5 MHz 

231.5 MHz 
Local 

201.5 MHz 

30 MHz 30 MHz 

4.999 MHz 

25.0 MHz 
Local 

25.001 MHz 
Local 

1 KHz Phase 
Comparator( )2 

∫dt 
4 measurements ↔ 4 Stokes parameters 

2 
r 〈ρrρ 〉  2 

Right Circular Left Circular
[Cohen, Proc. IRE, 1, 1958] 

Diplexer 

Example of a Polarimeter 
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Antenna Phase Errors 

X1 

Systematic antenna phase errors: 
1) poor design and fabrication 
2) gravity, wind, thermal (gravity and 

3) feed offset 

1) machine tolerances, surface roughness 
2) adjustment errors 
3) feed offset 

Random antenna phase errors: 

phase front 
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thermal limits near 1 arc minute) 



Examples of Antenna Phase Errors 

1) matching tolerances, surface roughness 
2) adjustment errors 
3) feed offset 

Random antenna phase errors: 

1) ⇒ fix backup; footprints on mesh 

3) new panels: ~ 
B −>θ 

2) steamrolled mesh ⇒ long waves 
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300-ft parabolic reflector antenna at NRAO, Greenbank, West Virginia 

systematic sag 

minute arc 1 5 . 0 



Types of optical and radio propagation phase errors 
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2 ~ RMS 

πλ>> 

πRandom phase: 
+ amplitude? 

∆ ∆ L ≥ nλ 
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vs 

Thick screen 
Thin screen 
(constant amplitude) X3 
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Effect of Phase Variation on Directivity 

For x-polarization: 
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Effect of Phase Variation on Directivity 
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Definition of “Characteristic Function” 
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It is the Fourier transform of probability distribution p(x) 
(also called the moment-generating function) 
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Computation of 
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Computation of Expected Directivity 
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Solution to Expected Directivity 
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Examples of Random Antenna Surface 
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Let b = RMS surface tolerance of reflector antenna 
On-axis gain of random antenna 
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