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ztable interLerometer, a1 absolute pogition is
he folliowing recipe
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1. Akesume a position for the source

., UYUzing the assumed position, calculate the required
phage and delay compensation,

<

Using the calculated phase and delay compensation,
cheserve the source.

4, From thoze ohservations, measure the phase of the
fringez, If the atmosphere was perfectly =stable,
and the assumed position was exactly correct, the
fringes would have zero phase (i.e. just a dc
output from the correlator)

5, In practice, the phase will not be zero. It will
contain random termes due to atmospheric variations
and a sinusoidal term with a 24* period due to the
error in the aszsumed source position. So, the next
ztep 1is to correct the phases as far as possible

for atmogpheric variations, In general this needs
(for C-band and above) a water-vapour radiometer
and (for S-band and below) a model of the

ionosphere plus {f0f2 ionosonde measurements, I
gather that the remaining atmospheric phase
variations will be of the order of tens of degrees
{at S-band) or hundreds of degrees (at X-band) with
& timescale of hours. ‘

6, Fit a zinusoid of the form

Asin{dHA) + Bcos{dHA) + C
{where dHR = HAtesetiine -

to the phase, A and C will’ th#n B
declination of the assumed positi
and B will yield the eggqr
will be useless because o gl
lobe ambiguities, so only .

The wuncertainty in the f
dominated by the inability to sep
random atmospheric changes,
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: ne reridual  atmospher:ic erreorz 0

J-tandt or 172 (¥-band) cof a beam, <r about 0.01
aroTaer 17 either cacze, it should be noted that these
uncertainties may be a little on the pessimistic zide.) The
uncertaintiez can be reduced still further by calibrating
the atmospheric fluctuations by observing a nearby
unregolved calibratoer scurce of knoun position,
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Now, im principle the positions derived from a
phazse~ztable interferometer are absolute in the sense that
declination can be measured purely from fringe rate, and
does not regquire a calibrator, (For RA, of <course, the
situation 1is different since a calibrator is needed to
define the zero-point of RA), However, in a complex long
baseline array there will always be residual phase drifts,

and sources of arbitrary delay offsets (e.q. the radio
link), which are difficult to measure other than by
astronomical meansg, Thus in practice the interferometer

must be calibrated to determine its fixed delay offset and
phase offset, However, this calibration need be made only
rarely and can be on any unresolved source, which need not
be close in the sky to the target source, Therefore, no
measurement made  with such an interferometer is truly
absolute - the positions ultimately depend on the position
of a known calibrator, =such as 2C273. It should also be
noted that use of satellite LO's will introduce still more
uncertainties into the sytem, which will presumably require
even more calibratian,

ASTROMETRY ON A NON-PHASE-STABLE INTERFEROMETER

Let wus first agree that bandwidth synthesis cannot
compete with phase-stable interferometry. However, consider
a system which is used in all respects like a phase-stable
gystem, except that its phase drifts randomly, Let us
suppose that Lucifer (my employer) sgupplies us with a clock
with a stability (on the scale of hours) of 10-5, This
stability implieg that at X band the local oscill
drift by about 10°/hour, A e g
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This drift is therefore
atmospheric uncertainties discussed”

source of known position. Since thig ¢
observed only at hourly intervals,:it ;
to be close in the sky to the ‘target 'scH¥
therefore, that we choose an arbitrery morth
source (e.g. 3C273) as our calibrator, ‘and obse
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gt bour throughout our obeeyvations., Then the recipe for
ierivinyg astcometric pozitions follows that of the
Lhaze-ztabls zyvatem exactly, with the addition for a
zerrection for  the c¢lock drift, Since the residual
sncertainty iz small compared to that of the atmesphere, the
rezulting astrometric pozitions have similar uncertaintieg
L these derived in the phase stable system. Furthermore,
all the positionsg are uvltimately relative to gome arbitrary
calibrator (e.qg,. AC273) in both cases,
I rezt my case, M 'lud.
Note

Note that my argument rests on the provision of an
oscillator with remarkable stability ( Allan wvariance on
hours =~ 10-135), This is the sort of performance claimed by
gxponents of the U.WA oscillators. 1If however, these claims
proved to be optimistic, and we had to use the cheaper
masers (or - God forbid - Rubidiums), then this argument
would collapse. The argument might just about survive if we
could afford the better masers, which have stabilities
better than 10-1°%,




