20th International Symposium on Space Terahertz Technology, Charlottesville, 20-22 April 2009

ALMA Band 9 Cartridge Automated Test System
B. D. Jackson1, 3*, J. Barkhof2,3, A. M. Baryshev1,2,3, and R. Hesper2,3
1 SRON Netherlands Institute for Space Research, Landleven 12, 9747 AD  Groningen, The Netherlands

2 Kapteyn Astronomical Institute, University of Groningen, Landleven 12, 9747 AD  Groningen, The Netherlands

3 Netherlands Research School for Astronomy (NOVA), Niels Bohrweg 2, 2333 CA Leiden, The Netherlands
* Contact:  B.D.Jackson@sron.nl, phone +31-50-363 8935 
This work is financed by the European Organisation for Astronomical Research in the Southern Hemisphere.
Abstract—The Atacama Large Millimeter / Sub-millimeter Array project is a collaboration between Europe, North America, Asia, and Chile, to build an aperture synthesis telescope consisting of at least 66 antennas at 5000 m altitude in Chile. When complete, ALMA will observe in 10 frequency bands between 30 and 950 GHz, with a maximum baseline of up to 14 km, offering unprecedented sensitivity and spatial resolution at millimeter and sub-millimeter wavelengths. As the highest frequency band in the baseline project, the 602-720 GHz Band 9 receivers will provide the observatory’s highest spatial resolutions and probe higher temperature scales to complement observations in the lower-frequency bands in the baseline project (between 84 and 500 GHz).

ALMA’s aggressive integration and commissioning plans call for the delivery of two Band 9 cartridges per month to the Front End Integration Centers during the coming years. Prior to delivery, each of these cartridges will be thoroughly tested to ensure that the project’s stringent performance and interface requirements are met.  Included in the list of cartridge properties that are to be tested are:  heterodyne sensitivity and cartridge output power as a function of LO and IF frequency, aperture and polarization efficiency, output power and signal path phase stability, and gain compression.
In order to realize these critical tests in a timely and reliable manner, a semi-automated test system has been developed for the Band 9 cartridges. Core elements of this test system include a cryo-cooled single-cartridge test cryostat (developed at NAOJ), an ALMA Band 9 room-temperature local oscillator and cartridge bias electronics (developed at NRAO), an IF processor and detection system, and a near-field phase-and-amplitude test system.  These and other elements of the test system are combined and controlled by script-based control software that enables automated optimization of the LO and cartridge bias parameters and unattended execution of time consuming tests such as repeated stability tests and near-field beam-pattern measurements at a series of LO frequencies. The use of a script-based user interface also aids in record-keeping, as each test sequence is fully described by a text file that can be archived together with the test results.
