
Station 4 Focus and Squint Measurements 

To make it easier to digest these figures I have made the following plots.  Note that for convenience these 

are the absolute values of the coefficients.  The Cosine coefficients are actually negative.  

 

The Sine Coefficients are positive.  

 

Since these are gravitational deformations what one would expect is that the different antenna designs give 

quite different results but that within a particular type the values are very similar.  This is indeed what is 

seen.  The formal errors on the data (see later for plots) are smaller than the observed scatter – e.g. for the 

Vertex antennas the standard deviation in Yc is 0.29mm but the mean error is only 0.06mm – which suggests 

that we are measuring a real variation here.  On the other hand there is very little correlation, within a given 

antenna type, between the values measured in station 3 (at the OSF) and in station 4 (at the AOS), so we 

may be under-estimating the errors here.  It in fact may be true that we would in practice obtain sufficiently 

accurate focus control if we were simply to adopt the average values for each antenna type. 



Here are the absolute values of the temperature coefficients of the Z-focus.  In this case the actual values of 

the coefficients are positive for the Vertex and AEM antennas but negative for the Melco ones. 

 

Here again it is clear that the main result is that the antennas within a given type behave consistently but 

that there are large differences between the different designs (and recall that for Melco the sign is actually 

reversed).  The variation between antennas within a given type again appears to be considerably larger than 

the formal measurement errors but it is not clear to me that this is real.   

The mean value for the Vertex antennas (0.044 mm/degree) appears to be a little lower than that seen at 

the OSF (0.052 mm/deg).  These values refer to different temperature ranges and this may be significant (i.e. 

indicate a non-linearity) but again, although the difference is significant statistically, it is not large enough to 

make a big difference operationally and may not be real.  The large disparity between the measured value 

and the prediction of the FEA (0.011 mm/degree) in confirmed and remains to be explained.  One other 

finding is that there is no obvious correlation of these values for the Vertex antennas and the variations in 

the amount of temperature-dependent astigmatism that appear to be present.  If there had been such a 

correlation that would have been important because it would imply a link between the astigmatism and the 

overall change in shape. 

The remaining plots of the focus data (see next page) are of the error values for the Station 4 data.  It is clear 

that there is a problem with the error estimates for DV11.  One also has the impression that the errors are 

rather lower on the most recent measurements – e.g. from DV15 on in the case of the Vertex antennas.  

Perhaps this represents an improvement in technique? 

 

 



 

 

 



Squint Measurements 

The data in this case are recorded in the form of the magnitude of the “squint”, which is the separation, S, of 

the centers of the fitted beams for the two polarizations, expressed as a percentage of the FWHM of the 

beam, and the position angle, P, of the offset between them.  I have plotted these as the points in a 2-D plot 

with the Y-axis being S cos(P) and the X-axis S sin(P).  I think this means that a vertical offset on the plot 

corresponds to the elevation direction and a horizontal one to cross-elevation, but have not worried about 

the signs.  The plots are again in % of the FWHM beamwidth. 

 

 

In the case of band 7 there is no obvious systematic offset but there appears to be something of a trend in 

the top left / bottom right sense.   In band 9 there seems to be a tendency for the offsets to be in the 

positive declination direction.  As far as we know the squint is a result of the errors in mounting components 

in the cold cartridges – specifically the grid which separates the two polarizations – and such effects could be 

associated with the way that these are installed on these particular receivers. 

The rms values of the offsets from all these measurements are about 4.4% for Band 7 and 3.7% for Band 9.  

The measurement errors, as reported, are negligible.  



Although these offsets are all below the requirement of 10% these are nevertheless disappointingly high 

values.  When we are measuring off-axis polarization, the Q component of the instrumental polarization (in 

coordinates connected to the antenna) is derived directly from the difference in response to the two 

polarizations.  A squint causes such a difference which, as a fraction of the I component, rises as one goes 

away from the beam center.  Here is the case of a 4% squint, with red and blue being cuts through the 

beams (assumed to be Gaussians) along the direction of squint with the yellow line showing Q/I. 

 

 In dB, the I and Q responses look like this. 

 

It can be seen that the (spurious) Q response is only about -10dB down (-13dB compared to the peak) at the 

half-power point.  This compares to our goal of -30dB polarization purity after calibration.  The implication is 

that very careful calibration will be required.   

Even where we are only interested in measurement of the Stokes I (total intensity) the corrections for 

primary beam-shape must take these squints properly into account for mapping of extended sources.  This 

means that the primary beam measurements must be done in dual polarization and the relative offsets in 

the beam positions that are implied need to be properly preserved in the way the results are processed. 
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