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An 800 GHz SIS Receiver for the RLT Incorporating a HIFI Band 3-type Mixer and SiGe LNA
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Abstract—We have constructed and deployed an 800 GHz double-side-band SIS receiver system that is capable of observing within the same IF passband: [12CI] and [13CI]  3P2 - 3P1 fine structure transitions at around 809 GHz, and CO J = 7-6 rotational line near 806 GHz. The receiver incorporates a HIFI band 3-type mixer unit from SRON and a wide-band (0.5–4 GHz) SiGe LNA (provides > 30 dB gain, 5 K noise) from Caltech. The local oscillator unit employs a 3-stage planar doubler cascade from JPL pumped by a Gunn oscillator and 2-stage power amplifier. The unit is capable of supplying 0.15 mW output power at 809 GHz. 

This receiver is currently installed at the RLT telescope on Cerro Sairecabur in northern Chile. Hot/cold (280K/72K) load measurements performed at the telescope yield Y-factors of 1.7 at the input pupil of the receiver (receiver optics included). Initial spectra taken towards Orion have verified that the receiver system is working correctly. Follow up observation son other sources confirm that the receiver is very sensitive, consistent with the observed Y-factor. Equipped with a spectrometer affording high spectral resolution (~0.2 km/s) and coupled with a moderate beam size of the 1.9’, this new RLT 800 GHz receiver system can provide an important supplement to upcoming THz facilities, including Herschel, SOFIA, and STO.  We will present the laboratory setup of the receiver including the optical and near-field alignment, as well as the various tests and results obtained at the telescope site. 

