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Self—Calibration'with a Low SNR
F. Schwab

Dear Ken,

I'd like to offer a few comments on the performance of my present
self-calibration scheme and to outline a more sophisticated scheme which
I think would be practical for the VLBA and which ought to perform better
at low S/N than the present algorithm (though I'm not sure how much better).
I'm enclosing a copy of Alan Rogers' paper, which I recall your inquiring
about, as well as a copy of my own paper, which I suppose you've already
seen.

My present scheme seems to require S/N%22 or 3 in order to perform
reliably. I am not optimistic, as Craig seems, to be, that with observations
of low S/N and with a small number of antennas the algorithm would converge
to something reasonable if allowed to run for many iterations. Recall that
I use a least—-squares method to solve, say, for a phase corruption to assign
to each interferometer element. 1In the presence of well-behaved random
noise, and given a perfect source model, the expected value of the solution
for a particular array element is the correct solution, but the solution
itself is a random variable with a .nonzero variance which roughly goes as
1/(n~1) (gqn-2), where n is the number of elements and q is the number of
integration periods during which the phase corruptions are assumed to remain
constant. Given an imperfect source model; the distribution would be
offset and skewed. Going from one source model to a better one, the width
‘0f the dlstrlbutlon doesn't necessarily narrow, though the mean, or the
expected value of the solution 1mproves.*

I am enclosing some notes on an extension of my method which, assuming
that the systematic errors are smoothly varying on - an appropriate time
scale, ought to perform somewhat better in the presence of low S/N. I have
assumed phase errors only in the notes, but the algorithm could obviously
be extended to treat amplitude -errors as well. Bob Burns and Ed.Fomalont
are agreeable to my trying this scheme on VLA data -- it's probably practical

. enough to apply to short 'synthesis VLA observations.

Regérds,

Fred'Schwab
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