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Abstract—A calibration load unit has been constructed and implemented for the Submillimeter Array (SMA). This unit incorporates an ambient temperature load and a heated load, in addition to a waveplate assembly for transforming the incoming linearly wave to circular polarization. The unit is installed inside the antenna cabin near the compact image plane (beam waist) along the SMA beam waveguide. The loads are constructed from a matrix of 9 RAM tiles (supplied by Thomas Keating) with a clear aperture diameter of 75 mm. The heated load is heated through the copper plate on which the RAM tiles are mounted, and the temperature of the plate is servo controlled. A 3 micrometer thick mylar window is used to reduce the effect of convection cooling. Both loads can slide in and out of the beam under computer control. The target temperatures for the ambient and heated loads are 15 and 55 degrees C respectively.


Since the ambient load is in thermal equilibrium with its surrounding, its radiation temperature equals the ambient temperature. The heated load, however, offers a lower radiation temperature than the temperature of its mounting plate because the tiles are insulating and because of radiative heat transfer. Thus, the temperature of the heated load has to be calibrated. There are a number of challenges to the calibration procedure. First, the calibration has to be performed in situ inside the telescope cabin for maximum accuracy. In addition, any deviation from linearity of the SIS receiver has to be accounted for. Finally, effects of standing waves and gain fluctuations of the receiver have severe effects on the quality of the calibration. A calibration procedure has been developed, which exploits the injected modulated CW technique to remove any non-linearity of the receivers.


The presentation will include the construction of the calibration unit and the calibration procedure.

