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Abstract—The ALMA WVR production phase run from 2009Q1 to 2010Q3. In the 18 month development phase preceding the production, a complete new radiometer design has been developed, optimized for high reliability, long lifetime and low production cost, in addition to high performance. The design of the complete WVR instrument and experience from the development phase will be presented.

The Front-End is based on a state of the art subharmonic schottky mixer from Radiometer Physics GHMB coupled to a custom LNA provided by Miteq. The local oscillator chain has been developed by Omnisys Instruments AB providing computer control of the power output. This is needed to achieve optimum performance of the mixers. 

The Back-End consists of 4-channel Filterbank with integrated microstrip filters, surface mounted amplifiers, diode based detector circuits and bias electronics.

The optics includes some innovations, especially in respect to switching and calibration. A continuous calibration is facilitated by one chopper wheel and two calibration loads. A path length modulator is also integrated in the chopper wheel to reduce standing wave effects.

The system include several thermal control functions; including Cold and Hot reference Loads, central structure control as well as active back-end thermal control. The achieved stability levels are in the few mK range, independent of external conditions such as variations in ambient temperature, different orientations etc.

The radiometer has been verified to meet very stringent requirements in terms of sensitivity, stability, absolute accuracy and optical performance. Test results as well as verification methods will be presented.

The development and verification process of a scientific instrument by an industrial supplier to a customer in the scientific community includes special considerations. These will also be mentioned for the potential benefit of both parties.

