
353 
Accession number:20124615667787 
Title:Development of a 385-500 GHz sideband-separating balanced SIS mixer 
Authors:Serizawa, Yasutaka (1); Sekimoto, Yutaro (1); Kamikura, Mamoru (1); Shan, Wenlei (3); 
Ito, Tetsuya (2); Tamura, Tomonori (2); Noguchi, Takashi (2)  
Author affiliation:(1) Department of Astronomy, School of Science, University of Tokyo, Tokyo, 
Japan; (2) Advanced Technology Center, National Astronomical Observatory of Japan, National 
Institutes of Natural Sciences, 2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan; (3) Purple 
Mountain Observatory, Chinese Academy of Sciences, 2 West Beijing Road, Nanjing 210008, 
China  
Corresponding author:Serizawa, Y.(serizawa.yasutaka@nao.ac.jp) 
Source title:Journal of Infrared, Millimeter, and Terahertz Waves 
Abbreviated source title:J. Infrared. Millim. Terahertz Waves 
Volume:33 
Issue:10 
Issue date:October 2012 
Publication year:2012 
Pages:999-1017 
Language:English 
ISSN:18666892 
E-ISSN:18666906 
Document type:Journal article (JA) 
Publisher:Springer New York, 233 Spring Street, New York, NY 10013-1578, United States 
Abstract:A submillimeter (385-500 GHz) low-noise sideband-separating balanced SIS 
(Superconductor Insulator Superconductor) mixer (Balanced 2SB mixer) with high IRR (Image 
Rejection Ratio) has been successfully developed, whose SSB (Single SideBand) noise 
temperature is &sim; 200 K (10hf/k) with an image rejection ratio of &ge;&sim;10 dB. Balanced 
mixers have become a promising technology which would break through the limitation especially 
in terahertz receivers and heterodyne arrays. However, though there are examples in microwave 
with relatively worse noise performance, submillimeter and terahertz balanced mixers have rarely 
been developed in spite of their astronomical importance. The developed balanced 2SB mixer is 
not only the first one demonstrated at submillimeter frequency range, but also has very low noise, 
high IRR, wide detectable frequencies (385-500 GHz), and a flat IF output spectrum. The 
balanced 2SB mixer is composed of three RF hybrids, four DSB (Double SideBand) mixers, two 
180&deg; IF hybrids, and an IF quadrature hybrid. Several important performance indicators such 
as noise temperature, IRR, required LO (Local Oscillator) power, and IF spectra were measured. 
The measured LO power required for the balanced 2SB mixer was typically &sim; 14 dB less than 
that of the single-ended mixers. &copy; Springer Science+Business Media, LLC 2012. 
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