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A number of sub-mm sideband-separating (2SB) SIS (superconductor-insulator-superconductor) receivers have been developed 
in the past few years [1-6]. ALMA Bands 3 to 8 are equipped with receivers of this type.  Image Rejection Ratio (IRR) is one of 
the key parameters of any 2SB mixer. Achieving IRR better than 10dB in total RF band is a challenging technical problem [1-4]. 

We have developed a 2SB SIS receiver for the frequency range 600-720 GHz (ALMA Band 9) [5] and found that IRR dependence 
on frequency is strongly determined by standing waves in the RF waveguide structure, which are caused by reflections from the 
SIS mixers and the RF absorption load. Analyzing results of different 2SB receivers [2-5] we find similar periodic structures in 
the IRR pattern. 

Reduction of these standing waves, without modifying the RF and IF hybrids and SIS mixers, leads to significant improvement of 
IRR level. In this report we present an effective method to estimate the standing wave amplitudes in an operating receiver 
using the SIS junction properties. Moreover, we describe a mechanism of standing wave contribution to the final IRR. In 
addition, an investigation concerning IRR pattern in the ALMA Band 5 receiver will be presented. 

 

References 

1. B. Billade, O. Nyström, D. Meledin, E. Sundin, I. Lapkin, M. Fredrixon, V. Desmaris, H. Rashid, M. Strandberg, S.-E. Ferm, A. 
Pavolotsky and V. Belitsky,  “Performance of the First ALMA Band 5 Production Cartridge”, IEEE Transactions on Terahertz 
Science and Technology, 2 (2), pp. 208-214, 2012 
2. A. R. Kerr, S.-K. Pan, S. M. X. Claude, P. Dindo, A. W. Lichtenberger, and E. F. Lauria, ”Development of the ALMA-North 
America Sideband-Separating SIS Mixers”, Microwave Symposium Digest (IMS), IEEE MTT-S International, pp. 1-4, 2013 
3. D. Maier, J. Reverdy, D. Billon-Pierron, A. Barbier, “Upgrade of EMIR's Band 3 and Band 4 Mixers for the IRAM 30 m 
Telescope”, IEEE Transactions on Terahertz Science and Technology, 2 (2), pp. 215 – 221, 2012 
4. Y. Sekimoto, Y. Iizuka, N. Satou, T. Ito, K. Kumagai, M. Kamikura, M. Naruse, W. L. Shan, "Development of ALMA Band 8 
(385-500 GHz) Cartridge", proceedings of the 19th International Symposium on Space Terahertz Technology, pp. 253-257, 2008 
5. A. Khudchenko, R. Hesper, A. Baryshev, G. Gerlofma, P. Mena, T. Zijlstra, T. M. Klapwijk, J. W. Kooi, M. Spaans, “First 
Results of the Sideband-Separating Mixer for ALMA Band 9 Upgrade”, proceedings of the 21th International Symposium on 
Space Terahertz Technology, 2011 
6. F. P. Mena, J. W. Kooi, A. M. Baryshev, C. F. J. Lodewijk, R. Hesper, G. Gerlofsma, T. M. Klapwijk, and W. Wild, “A Sideband-
separating Heterodyne Receiver for the 600–720 GHz Band”, IEEE Trans. Microwave Theory and Techniques., 59(1), pp. 166-
177, 2011.

Image Rejection Ratio of 2SB SIS Receivers  

A.V. Khudchenko1*, R. Hesper2, A.M. Baryshev1,2, F.P. Mena3, J. Barkhof2 


