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POLARIZATION SYNTHESIS WITH THE AST

1. Introduction

Dick Manchester asked me to think about this problem pre-
sumably because I had been involved with attempts to measure
polarization to high accuracy. However my experience with

interferometric measurements of polarization is very limited and

these notes should be read in that light. They represent my

first attempt to acquaint myself with the possibilities.

A detailed consideration of the effects of errors is needed

before possible systems can be realistically compared.
Because of my lack of experience of interferometric

polarization measurements I wrote to Kurt Weiler for advice.

His initial reply to my questions has influenced these notes

but he should not be blamed for anything here.

2.1 Restrictions, and a General Statement

Assume that each aerial is equipped with two (phase
stable) receiving channels and restrict consideration to the
case where the polarizations accepted by these two channels
are opposite polarizations. Then for any pair of aerials a,b
accepting polarizations p,#p and q,#q the four (complex)

correlations between the accepted signals, namely

<53 gbs (1a)
p °q
g2l s (1b)
p “#q
b
<5% 87>
tp “q (EeY
a b
<s§, Sy (1d)

contain all the information needed to map all four Stokes

parameters. This statement is evidently true * whether or

*In fact I think the statement is also true in the more general
case not considered here where the two polarizations accepted
by any one aerial are not opposite - although they clearly must
not be identical.
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TABLE 1.

Polarization

Systems for the AST

System Advantages Disadvantages Questions
Opposite (i) No feeds need to be rotatable, not (1) Cannot make accurate measurements Feeds more lossy than linearly
e even on the altaz dish. of V. polarized feeds?
diarteakiting (ii) Linear polarization is determined (i1} Calibration difficult because of low
P with high accuracy even when signals in cross-polarized channels
I ®Q,uU.
(iii) When V €1 only three correlations (11i) Less isolation between channels than in
need be measured, a linearly polarized system (7).
Opposite (i) Best system for measuring small (i) Feed on altaz dish must rotate to Can disadvantage (ii) be over-
o values of V. compensate for changing parallactic come by combining signals in
angle. position angle 0° and 90° in
polarizacions » (ii) Accurate measurements of linear polar- aﬂ:{zi;: :z f:rfsilﬁggliséﬁ >~
all dishes the ization require all feeds to be L 8 )
same rotatable through 45°.
(11i) Calibration difficult because of low
signals in cross-pelarized channels.
Opposite (i) Easy to calibrate. (1) Feed on altaz dish must rotate to How realistic is it to generate
1 compensate for changing parallactic the signals in position angles
ANEAr angle. 45°, 135° by combining the
. . H 3 in °
polarizations, (ii) When every element is to be correlated ;é%nia;salﬁ g::;:mn angles 0%
Polarizations in with every other element a further set 4 %
SEduhd R EiET aE of hybrids is needed.
(iii) Does not measure Q and U with high

45° to those in
first (Westerbork
system).
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hopeless for V.
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