4 1EEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES

JUNE 1977 VOLUME MTT-25 NUMBER 6
A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

SPECIAL ISSUE ON THE PROCEEDINGS OF THE SECOND INTERNATIONAL
CONFERENCE ON SUBMILLIMETER WAVES AND THEIR APPLICATIONS

PART I: DETECTION AND MEASUREMENTS

FOREWORD ottt e e e e e e e K. J. Button 455
PAPERS
Schottky-Barrier Diodes for Submillimeter Heterodyne Detection ................o.vuininenennnnnnnn. .. B. J. Clifton 457
Submillimeter-Wave Detection with Submicron-Size Schottky-Barrier Diodes . . . . . M. McColl, D. T. Hodges, and W. A. Garber 463
Comparison of Methods for Sensitivity Determination of Point-Contact Diodes at Submillimeter Wavelength ................
................................................................................ E. Sauter and G. V. Schultz 468
Design of Printed Resonant Antennas for Monolithic-Diode Detectors .................... K. Mizuno, Y. Daiku, and S. Ono 470
The Josephson Self-Oscillator Mixer as & Submillimeter and Far-Infrared Detector .. . ... G. Vernet, J. C. Henaux, and R. Adde 473
Results, Potentials, and Limitations of Josephson-Mixer Receivers at Millimeter and Long Submillimeter Wavelengths ........
................................................................. J. Edrich, D. B. Sullivan, and D. G. McDonald 476
Theory of an Efficient Electronic Phase Shifter Employing a Multilayer Dielectric-Waveguide Structure ... . ... A. B. Buckman 480
Calculations of Antenna Temperature, Horizontal Path Attenuation, and Zenith Attenuation Due to Water Vapor in the

Frequency Band 150-700GHz ................. e R. W. McMillan, J. J. Gallagher, and A. M. Cook, Jr. 484
The Measurement of the Surface Resistivity of Evaporated Gold at 890 GHz ......... R.J. Batt, G. D. Jones, and D. J. Harris 488
Reflectivity of Common Materials in the Submillimeter Region ............................. M. D. Blue and S. Perkowitz 491
Submillimeter Heterodyne Detection with Planar GaAs Schottky-Barrier Diodes .. ..............o.ouueueiieennnn ..

R. A. Murphy, C. O. Bozler, C. D. Parker, H. R. Fetterman, P. E. Tannenwald, B. J. Clifton, J. P. Donnelly, and W. T. Lindley 494
Dielectric Measurements in the Submillimeter Region and a Suggested Interpretation of the Poley Absorption ...G. W. Chantry 496
Application of Submillimeter Spectroscopy to Magnetic EXCItations .............c.covviiiiinnneennnennnn.. R. Geick 500
Dispersive Fourier Transform Spectrometry with Variable-Thickness Variable-Temperature Liquid Cells ...................

....................................................... M. N. Afsar, D. D. Honijk, W. F. Passchier, and J. Goulon 505
Precise Dielectric Measurements of Low-Loss Materials at Millimeter and Submillimeter Wavelengths .....................
............................................................................. M. N. Afsar and G. W. Chantry 509
PART II: SOURCES BASED ON RELATIVISTIC ELECTRON BEAMS
FOREWORD ..ottt ittt ettt ettt ee et iee ettt ettt V. L. Granatstein and S. P. Schlesinger 513
PAPERS
The Gyrotron ............ it iiiiiiiiiiiiiaannnnn. V. A. Flyagin, A. V. Gaponov, M. I. Petelin, and V. K. Yulpatov 514
The Electron Cyclotron Maser—An Historical Survey ............................. J. L. Hirshfield and V. L. Granatstein 522
The Linear and Self-Consistent Nonlinear Theory of the Electron Cyclotron Maser Instability ... .P. Sprangle and A. T. Drobot 528
Mechanisms for Coherent Scattering of Electromagnetic Waves from Relativistic Electron Beams .........................
........................................................................... V. L. Granatstein and P. Sprangle 545
Application of Stimulated Electromagnetic Shock Radiation to the Generation of Intense Submillimeter Waves ..............
................................................................................ S. Schneider and R. Spitzer 551
Submillimeter-Wave Production by Upshifted Reflection from a Moving Ionization Front ...............................
............................................................ M. Lampe, E. Ott, W. M. Manheimer, and S. Kainer 556
Experimental Evidence of Relativistic Doppler Frequency Conversion on a Relativistic Electron Beam Front .................

................................................................... J. M. Buzzi, H. J. Doucet, B. Etlicher, J. C.

... Faure, P. Haldenwang, A. Huetz, H. Lamain, C. Rouillé, J. C. Cabé, J. J. Delvaux, J. C. Jouys, C. Peugnet, and M. Roche 559
Relativistic Electron-Beam-Generated Coherent Submillimeter Wavelength Cerenkov Radiation ............. ... ... ..

................................................... J. E. Walsh, T. C. Marshall, M. R. Mross, and S. P. Schlesinger 561
563

Microwave Generation Using Sheet Relativistic Electron Beams ................ G. Providakes, J. A. Nation, and M. E. Read




@ IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY
®

The Microwave Theory and Techniques Society is an organization, within the framework of the IEEE, of members with principal professional interest in
the field of microwave theory and techniques. All members of the IEEE are eligible for membership in the Society and will receive this TRANSACTIONS
upon payment of the annual Society membership fee of $8.00. Affiliate membership is available upon payment of the annual affiliate fee of $20.00. For in-
formation on joining write to the 1EEE at the address below.

ADMINISTRATIVE COMMITTEE

L. R. WHICKER, President H. SoBoL, Vice President B E. SPIELMAN, Secretary-Treasurer
S. F. AbAM J. E. DEGENFORD, JR. H G.OLTMAN, JR. F J ROSENBAUM
J L. ALLEN J. B. HORTON D. PARKER H. E. SCHRANK
J. C. AUKLAND F. H. Howe R. A. RIVERS* R. A. SPARKS
K. J. BUTTON E. L. KOMAREK G P. RODRIGUE* H. E. STINEHELFER, JR.
H. W. COOPER* H. J. KuNoO C.T. RUCKER
* Ex officio (past chairmen)
Honorary Life Members National Lecturer
A.C.BECK W.W.MUMFORD K. Tomivasu F.STERZER
D.D.KING T.S.SaAAD J. M. OSEPCHUCK
S-MTT Chapter Chairmen
Albuquerque C.E. BAuMm India D.P.SETH Portland P. P. FASANG
Atlanta N. W. Cox NY/Long Island A J. KELLY Princeton R. L. CAMISA
Baltimore T. M. NELSON Los Angeles Council H. POMERANZ St. Louis R. H. GLAENZER
Boston Milwaukee J. H. BATTOCLETTI San Diego G. SCHAFFNER
Denver P. A. HUDSON Montreal M. NACHMAN Santa Clara V./O-EB/SF L. BESSER
Central Illinois G. F. STILLMAN N. J. Coast L. G. COHEN Schenectady J. R.ESHBACH
Chicago G. A. BOWMAN North Jersey E. W. NIEMIEC Seattle G. L. MITCHELL
Columbus R. G. KOUYOUMJIAN Orange County J. C. AUKLAND S. E. Michigan W.J. FLEMING
Dallas D. N. McQuIpDY, JR. Orlando D. N. BowYER Syracuse H. ScHumMAN
Florida West Coast W. C. HEIHAUS Ottawa Israel Y. HiPSH
Houston S.A.LONG Philadelphia J.J. CAMPBELL Tokyo, Japan T. MAKIMOTO
Huntsville M. D. FAHEY Phoenix G. D. BRUNNER Washington, DC B. SHELEG
IEEE TRANSACTIONS® ON MICROWAVE THEORY AND TECHNIQUES
Editor Associate Editors
D.PARKER H.G.OLTMAN, JR. J. E. DEGENFORD,JR. B.PERLMAN M. CAULTON T. OKOSHI H. E. SCHRANK
(Applications) (Business Editor) (Computer Program (Special Issues)  (Abstracts Editor—Asia) (Institutional
Descriptions) Listing)

Address all manuscripts to the Editor, D. Parker, Hughes Aircraft Co., Missile Div., Building 268, Canoga Park, CA 91304. Submission of three copies
of manuscripts, including figures, will expedite the review. Publication Policy: All papers will be reviewed for their technical merit, and decisions to publish
will be made independently of an author’s ability or willingness to pay charges. Voluntary page charges of $70 per printed page will be requested for papers
of five pages or less. Page charges of $100 per page are mandatory for each page in excess of five printed pages. Also, the MTT-S Administrative Committee
has established a quota for the number of pages printed in each issue of this TRANSACTIONS whose costs are not defrayed by payment of page charges. Papers
not covered by page charges may be delayed until space in an issue 1s available. The Editor can wave the quota requirement for exceptional papers or because
of other extenuating circumstances.

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

Officers
ROBERT M. SAUNDERS, President JOHN J. GUARRERA, Vice President, Professional Activities
CARLETON A. BAYLESS, Executive Vice President DoucrLas M. HINTON, Vice President, Regional Activities
ROBERT D. BRISKMAN, Secretary-Treasurer IRENE C. PEDEN. Vice President, Educational Activities
FRANKLIN H. BLECHER, Vice President, Technical Activities JEROME J. SURAN, Vice President, Publication Activities
RICHARD W, DAMON, Diwision IV Director
Headquarters Staff
HERBERT A. SCHULKE, JR., General Manager
THOMAS W. BARTLETT, Controller ELwooD K. GANNETT, Staff Director, Publishing Services
DONALD CHRISTIANSEN, Editor of Spectrum JOHN M. KINN, JR., Staff Director, Professional Services

RicHARD M. EMBERSON. Staff Director. Educational. Field CHARLES F, S N N
Standards, and Technical Services ART, JR., Senior Staff Director

Publications Department
H. JAMES CARTER, Manager, Publication Production
Supervisors, Publication Production: ANN H. BURGMEYER, CAROLYNE ELENOWITZ, GAIL S. FERENC*
Associate Editors: LINDA GRADY-TROIA, PRIJONO HARDJOWIROGO, CASIMIR PSUJEK, CLARA ZAPITI

* Responsible for this Transactions.

IEEE TRANSACTIONS ON MiCROWAYE THEORY AND TECHNIQUES 1s published monthlybvThe Institute of Electrical and Electronics Engineers, Inc.
Headquarters: 345 East 47 Street, New York, NY 10017. Responsibility for the contents rests upon the authors and not upon the IEEE, the Society, or its
members. IEEE Service Center (for orders, subscriptions, address changes): 445 Hoes Lane, Piscataway, NJ 08854. Telephones: Headquarters 212-644
+ extension: Information -79007 Gcncra! Manager -7910, Controller -7748, Educational Services -7860, Publishing Services -7560, Region/Section Services
-7750, Standards -7960, Technical Services -7890. IEEE Service Center 201-981-0060. Washington Office/Professional Services 202-785-0017. Individual
copies: IEEE members $5.00 (first copy only), nonmembers $10.00 per copy. Annual subscription price’ IEEE members, dues plus Society fee. Price for
g(l)lr;)rlrll:}r:rtl)gré gn .requestt.I S}\é&ﬁl?—}ﬂe (ljn mlctroﬁc}:l?ngi Lnicroﬁlm. gbétractinghis permitted with mention of source. For republication permission write to Director
I rvices a eadquarters. rights reserved. Copyright © 1977 by The Institu i i inted
in U.S.A. Second-class postage paid at New York,gNY and at addit?g]na% mailing offiges. te of Blectrical and Blectronies Engincers, Inc. Printed



