Appendix E:  Facilities and Equipment

     Steward Observatory and the Lunar and Planetary Laboratory have a large technical staff with many years of experience in the design and construction of state-of-the-art instrumentation for space (e.g. Phoenix, MGO, Cassini, Deep Impact, Hubble Space Telescope, Spitzer, IRAS, etc.) and ground based observations (e.g. MMT, Magellan, LBT, HHSMT, etc.). More recently, the HORUS IS (C. Walker) and his team are leading the development of the Stratospheric THz Observatory (STO), a NASA funded, long duration, balloon experiment to map the Milky Way in the important THz lines of ionized carbon, [CII], and nitrogen [NII].  This expertise will be augmented by OSIRIS and Raytheon team members and utilized during the development of HORUS.


In 1992 C. Walker established a laboratory (the Steward Observatory Radio Astronomy Laboratory, SORAL) for the development of state-of-the-art submillimeter-wave receiver systems. The majority of work in SORAL is performed by students. Indeed, many of SORAL’s past students have won prestigious fellowships, postdocs, and gone on to faculty positions. SORAL will work closely with the OSIRIS team and Raytheon in the design and development of HORUS. SORAL possess a variety of equipment (spectrum analyzers, network analyzer's, vacuum pumps, cryogenic support facilities, etc.) needed for the development of receiver systems and characterizing material properties at THz frequencies. We also have 4He, 3He, and closed-cycle cryostats, a full receiver testbed, local oscillator sources (including a Coherent/DEOS FIR laser), and an antenna test range which allows us to characterize a wide range of receiver systems. SORAL has licenses for Advanced Design System (ADS) software packages and CST Microwave Studio. These programs are used to accurately model and optimize mixers and other crucial receiver components. In addition, we have licenses for optical and mechanical design packages such as Zemax, Code V, and Solid Works.


Using these facilities, SORAL has designed and built a number of receiver systems; including single pixel 230, 490, and 810 GHz receivers and the world's first 345 and 810 GHz arrays. SORAL has been the primary facility instrument builder for both the 10m HHSMT on Mt. Graham, Arizona and the AST/RO telescope at the South Pole. Based upon the success of these instruments, Walker’s team was awarded a NSF Major Research Instrumentation (MRI) grant to design and construct the world's largest submillimeter wave heterodyne instrument; a 64 pixel, 345 GHz array receiver. The instrument (known as SuperCam, short for Superheterodyne Camera) is a mult-institutional project, much like STO and HORUS. The HORUS receiver development will leverage greatly from STO and SuperCam. 

