
- 1 -

VLA Scientific Memo. No. 171 

Paired Array Calibration at the VLA 

C.L. Carilli and M.A. Holdaway 

National Radio Astronomy Observatory 

Socorro, NM, 87801 

M. Ishiguro 

Nobeyama Radio Observatory, Japan 

November 1, 1996 

Abstract 

We perform observational tests of the paired array calibration technique for correcting 

tropospheric phase variations at the VLA. Test observations were made in the C array with 

both the target and calibration arrays observing at 22 GHz, and in the D array with the 

target array observing at 43 Gxxz and the calibration array observing first at 8 GHz, then 

at 15 GHz. In the later case, the non-dispersive nature of tropospheric phase variations 

was employed to boot-strap solutions from low to high frequency. Results at all frequencies 

indicate that paired array calibration improves the rms phase variations relative to the 

tropospheric root phase structure function for most baselines in the C array, and the longer 

baselines in the D array, for typical weather conditions at the VLA. 
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1. Introduction 

Paired array calibration involves phase calibration of a 'target' array of antennas using 

a separate 'calibration' array, where the target array is observing continuously a weak source 

of scientific interest while the calibration array is observing a nearby calibrator source 

(Holdaway 1992, Counselman et al. 1974, Asaki et al. 1996, Drashkik and Finkelstein 

1979). In its simplest form paired array calibration implies applying the phase solutions 

from a calibration array antenna to the nearest target array antenna at each integration 

time. An improvement can be made by interpolating the solutions from a number of 

nearby calibration array antennas to a given target array antenna at each integration time. 

Ultimately, the discrete measurements in space and time of the phases from the calibration 

array could be incorporated into a physical model for the troposphere to solve for, and 

remove, the effects of the tropospheric phase screen on the target source as a function of 

time and space (Zheng 1985). 

Paired array calibration was proposed by Holdaway (1992). Holdaway's analysis 

emphasized using the technique in the context of the MM A. The addition of a 7mm 

system at the VLA raises the issue of implementing calibration techniques designed to 

reduce tropospheric phase variations. In a previous memo we analyzed and tested the 

fast-switching phase calibration technique at the VLA (Carilli, Holdaway, and Sowinski 

1996). Herein we present observations specifically designed to test the paired array phase 

calibration technique. Our application is limited to a linear interpolation of the measured 

phase screen from the two nearest calibration antennas to a given target array antenna at 

a specific instant in time. We also use the fact that the troposphere is a non-dispersive 

medium, ie. that the tropospheric contribution to the phase is linearly proportional to the 

observing frequency, to 'boot-strap' phase measurements at low frequency in the calibration 

array to higher frequency in the target array. 


