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RESEARCH OBJECTIVES AND SUMMARY OF RESEARCH

The program on low-temperature receivers, which is just beginning, involves the
development of sensitive microwave receivers utilizing cooled semiconductors. At pres-
ent, work is focused on the theoretical and experimental analysis of cooled millimeter-
wave diode mixers and cooled meter-wave FET amplifiers. Overall receiver noise
temperatures less than 3000 K at frequencies up to 200 GHz are being sought. Recent
studies of cooled Schottky barrier diodes at the National Radio Astronomy Observatory
indicate that these are realistic objectives.

These objectives in regard to the physical-electronic properties and limitations of
diodes and FETs are being pursued in collaboration with Professor R. B. Adler and a
graduate student, Mr. B. Sun, of the Semiconductor Materials and Devices Group at
the M. I. T. Center for Materials Science and Engineering.

Mixer assemblies have been designed and are being fabricated. Donated GaAs chips
will be used. These initial K-band assemblies will be studied at temperatures between
ambient and 77 0 K. Work has begun on problems of characterizing and measuring mixer
properties at cryogenic temperatures and millimeter wavelengths.

R. L. Kyhl, P. L. Penfield, Jr.,

D. H. Staelin, D. H. Steinbrecher

This work is supported by the National Aeronautics and Space Administration
(Grant NGL 22-009-337) and by the Joint Services Electronics Programs (U. S. Army,
U. S. Navy, U. S. Air Force) under Contract DAAB07-71-C-0300.

QPR No. 108




