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Abstract—GUBBINS is a prototype heterodyne interferometer currently under construction at Oxford, to investigate the Sunyaev-Zeldovich (S-Z) effect at 230 GHz[1].  In this paper we will give an update on the progress of the GUBBINS project, in particular, the development of the new technologies employed in this novel instrument.  As well as reporting the current state of the GUBBINS instrument, we also present the latest results from the development of the very wide IF band SIS mixers, ultra wideband analogue correlator, LO system and other novel features of the instrument. 
The GUBBINS instrument is a 190-260 GHz heterodyne interferometer employing SIS mixers with very wide-band IF amplifiers and a wide-band analogue correlator.  The unique feature of this instrument is its exceptionally high brightness sensitivity on large angular scales combined with moderate frequency resolution.  This novel, portable instrument may be considered as a first demonstration for a future large format, high brightness sensitivity interferometer project. We expect the instrument to be commissioned in 2010 and astronomical observations will be carried out at the Chajnantor Observatory, Chile.

The instrument is a single baseline tracking interferometer with 0.4m diameter offset parabolic primary mirrors and a 0.5m baseline.  The antennas feed two SIS mixers contained in a single closed cycle cryostat and driven by photonic local oscillator using a single laser source.  The interferometer will be phase switched by introducing phase shifts in the LO signals fed to each mixer.

The SIS mixers are single-chip balanced mixers using back-to-back finline geometry.  The mixers have been designed for extremely wide IF band, up to 2-20 GHz, and feed high performance cryogenic HEMT amplifiers developed by Sander Weinreb at CalTech. Some major RF modifications to the standard finline mixer design were required to allow very wide IF band operation, including the use of microstrip and capacitor RF bandpass filters between the finline feed and the SIS junction, and the use of low parasitic microstrip RF chokes, tuning and IF matching circuits.

We will demonstrate the extremely high brightness sensitivity of this technology, by measuring the zero-crossing frequency of the Sunyaev-Zeldovich (S-Z) effect in a few of the brightest galaxy clusters.  The S-Z effect is the distortion of the spectrum of the CMB due to its passage through a cluster of galaxies; the effect is negative at low frequencies and positive at high frequencies, with the null close to 220 GHz.  The exact null frequency varies depending on the temperature of the cluster gas and is approximated by (217+0.45(T/keV) GHz where T is the cluster gas temperature. 

Our instrument will initially observe two 10-GHz bands spaced 8 GHz either side of 217 GHz, each split into eight sub-bands. We should be able to measure the null frequency for a few bright clusters with a few nights of observing each. This unique measurement will be a convincing demonstration of the capabilities of the new technology. As well as observing clusters, to verify the performance of the instrument we will carry out extensive observations of bright calibrator sources, and of signals from the atmosphere. The wide spacing and frequency resolution of the bands, plus the fact that we will measure both the total power from each antenna and the correlated power between them, will be ideal for characterizing the contribution to observed fluctuations from wet and dry components of the atmosphere. 

