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Chajnantor is a premiere sub-millimeter site, but phadgilgtais still a prob-
lem. 230GHz 300m baseline observations during median tiondilose half the
sensitivity to decorrelation if phase errors are uncoe@ctALMA baselines will
go to 19km, so we need Fast Switching and Water Vapor RadigriétvVR) phase
compensation.

Fast switching entails frequently slewing to a nearby catir, detecting at-
mospheric phases at 90GHz with high SNR, quickly slewindbathe target source
while switching to the target source observing frequencglisg the 90GHz phases
to the target frequency, and applying those phases to thettaource. The phase
errors as a function of the distance to calibrator, the SNREhercalibrator, and the
calibration cycle time are well understood.

Fast Switching places several demands on the ALMA designeras slew
and settle quickly (1.5deg in 1.5s). The 90GHz receivenisags ready to observe.
Observing bands can be changed in 1.5s. Phase stabilitgsaolserving bands
must be maintained. A catalog of 10,000 - 30,000 calibratarces is needed. Flex-
ible choice of the calibrator (the closest brightest souarel optimal calibration de-
tails (the cycle time which maximizes efficiency) must besidared by the dynamic
scheduling.

Without WVR, a switching cycle will typically be 25s: 3s spestewing, un-
der 1s spent on calibrator detection, and 21s spent obgettwintarget source. Fast
switching efficiency, considering decorrelation and dwgle, will range from 0.80
to 0.90. Below 300GHz, calibration will often be done at theyet frequency. Above
300GHz, calibration will usually be done at 90GHz, and ameegtoss-band instru-
mental phase calibration sequence will be performed.

Fast switching with a cycle time of 25s will correct for phdkestuations on
time scales down to about 10s through interpolation. Asdaitching cannot correct
for phase fluctuations on timescales less than 10s, WVR dacatigély reduce the
decorrelation from residual phase errors. Fast switchind/sVVR can work together:
WVR is designed to recover phase increments, but not thdugbguhase, and hence
requires some form of fast switching. WVR will increase thétshing cycle time
and will also reduce the decorrelation losses, therebyadripg the sensitivity.

Abstract Submission Form

2006 National Radio Science Meeting

Abstract: holdaway21780

Date Received: September 18, 2005

1. (&) Mark Holdaway
NRAO
949 N Cherry Ave
Tucson, AZ
85719 USA
mhol dawa@r ao. edu

(b) (520)882-8250 x139
(€)

J - Radio Astronomy

(a) S-J2

C - Contributed Paper

a & w0 DN

No special instructions



