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VLA PridMARY BEaM AND PoOINTING AT 333 MHz

Juan M. Uson ans Durgadas S. Bagri

The VLA P band feed consists of a pair of crossed dipoles that use the subreflector
as a ground plane. As is well known, the subreflector is shaped in order to illuminate the
Cassegrain feeds and the dipoles are ~ 0.4 closer to the primary reflector than what would
be required for correct focusing. Extensive tests run from January 1990 to February 1991
have shown that the primary beam of the VLA antennas at P-band is somewhat different
from what was previously assumed. We have found that between 330 MHz and 335 MHz

it behaves as follows

s The HPBW (333 MHz) is about 145,

s Between 330 MHz and 335 MHz the HPBW is a steeper function of frequency than
what corresponds to a correctly focused beam. Indeed, in this range (a 1.5% change in
frequency) the HPBW changes by 4.5%. This induces steep spectral indices on sources
away from the central area of the primary beam. For example, a source 1° from the
beam center (still at about the 60% of the peak response) acquires a “spectral index” of
~ 5; and a source 1.5° away from the center acquires a “spectral index” of ~ 10. This
effect must be responsible in part for our failure to reach the rms noise levels given by
the receiver noise and the confusion noise. This trend does not hold across the entire
P band as the HPBW at 317.5 MHz is ~ 152'.

s The antennas have been consistently mispointed by about 8', a small fraction (~ 6%) of
the HPBW. This small error has significant consequences at P band as the entire field
of view is littered with faint radio sources. Although the primary beam is very nearly
circularly-symmetric (the non-circularity is < 4%), as the sky rotates the mispointing
causes sources to be modulated in amplitude and again disturbs the power in the
sidelobes of the synthesized beam from what is theoretically expected. thereby impeding

correct cleaning.

We have recently (Feb 13, 1991) successfully observed 3C196 in pointing mode with the
appended subreflector rotation file. The measured {average) pointing offsets for the array

at 333.125 MHz were



AAZ=+402+0.7:AEL = -16%0.7for IF - A
AAZ =40.7+£0.7:AEL =405+ 0.7 for IF - C

And for the average
AAZ = +0.4 £ 0.7:AEL = +0.54+ 0.7

(with all values expressed in minutes of arc). The errors are standard deviations derived
from the fits and are mainly due to confusion. That is the reason why the errors derived
for the averages of the A and C IFs are the same as those for the individual IFs.

The individual antennas do not show significant offsets from the average albeit the
errors here are much larger due to confusion. We plan to improve on our pointing tests
using a few different sources on a single run in order to decrease the uncertainties on the
individual antennas.

Meanwhile, we propose that the appended file (currently known to the On-line system
as OFFPROT) replace the default SYSPROT file.
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