IEEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES

OCTOBER 1986 VOLUME MTT-34 NUMBER 10 (ISSN 0018-9480)

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

SPECIAL ISSUE ON NEW AND FUTURE APPLICATIONS OF MICROWAVE SYSTEMS

FOREWORD . . o\t itti ittt ittt iem ettt ettt e tae s s e s e e ettt teae e e e e e innananenens J. B. Horton 993
SPECIAL ISSUE PAPERS
Advances in Gallium Arsenide Monolithic Microwave Integrated-Circuit Technology for Space Communications Systems . . . . .
............................................................................ K. B. Bhasin and D. J. Connolly 994
Advances in Microwave Acoustic Frequency Sources. ...............ccoeeevnn.. E. A. Gerber, T. Lukaszek, and A. Ballato 1002
Inter-Injection-Locked Oscillators for Power Combining and Phased Arrays .. ..............coiiiiu.. K. D. Stephan 1017
Millimeter-Wave Imaging Sensor ............... W. J. Wilson, R. J. Howard, A. C. Ibbott, G. S. Parks, and W. B. Ricketts 1026
Binary Peak Power Multiplier and its Application to Linear Accelerator Design . ..............covvvrunn.... Z.D. Farkas 1036
REGULAR ISSUE PAPERS
Theory of Gyrotron Traveling-Wave Amplifiers..................ooovviiio.. Q.F.Li,S. Y. Park, and J. L. Hirshfield 1044
New Design Approach for Wide-Band FET Voltage-Controlled Oscillators . . .......ovvinettiien i
....................................................... W. El-Kamali, J.-P. Grimm, R. Meierer, and C. Tsironis 1059
Electromagnetic Modeling for Microwave Imaging of Cylindrical Buried Inhomogeneities .. .............................
................................................................ L. Chommeloux, C. Pichot, and J.-C. Bolomey 1064
PATENT ABSTRACTS &« e« o v e e v v tntnuoneomeeenenennnnasaeseeseneanannnsnsseeeeeenenniieieseeneeseens J. J. Daly 1077
ANNOUNCEMENT
1987 IEEE MTT-S International Microwave SYMPOSIUM . . ... vttt ittt ittt iin ittt iiaannaaiaenanoanon 1081




IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

The Microwave Theory and Techmques Society 1s an organization, within the framework of the [EEE, of members with principal pfofesszonal nterest 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 $24.00, plus the
Society fee of $8 00. For information on joining write to the IEEE at the address below

ADMINISTRATIVE COMMITTEE

D. N Mcquippy. Jr, Vice President

R. H. KNERR, President K. AGARWAL, Secretary

N W Cox T. ITOH H. 1. Ku~No D. N McQuippy, JrR B. E. SPIELMAN
V G. GELNOVATCH F. IVANEK R. LEvY E. C NIEHENKE P W. STAECKER
P. T. GREILING R S. KAGIWADA S. L. MARCH J.E RALE S J. TEMPLE

R H. KNERR M. A MAURY, JR M. V. SCHNEIDER

Distinguished Lecturers

J H. BRYANT K L. CARR
E. C MIEHENKE

Honorary Life Members

A. A. OLINER
T.S SaaD

K. TOMIYASU
L YOUNG

A. C. BECK
S B. COtIN

Albuquerque: R L. HUTCHINS
Atlanta V. K. TriPP

Baltimore S. D PATEL

Benelux. A. GUISSARD

Central llinois; G. E STILLMAN
Central New England/Boston M. L STEVENS
Chicago' Y B. CHENG

Cleveland K B. BHASIN
Columbus. I J. GupTa

Dallas K. AGARWAL
Denver-Boulder D A HUEBNER
Florida West Coast: S W. MYERS
Houston: 8 A LONG

Huntsville E. A. BOYSEN

India. J BEHARI

Israel- 1 SHAPPIR

S-MTT Chapter Chairmen

Los Angeles: K. A. JAMES

Middle & South Italy' R SORRENTINO
Milwaukee: F JOSSE

Montreal. G. L YIp

New Jersey Coast. A AFRASHTEH
New York/Long Island K. D BREUER
North Jersey: R. V. SNYDER

Orange County: K A. JAMES

Orlando. G K HUDDLESTON

Ottawa J. S WIGHT

Philadelphia: W. T GRAHAM

Phoenix: R J. ROEDEL

Portland: M. H. MONNIER

Princeton. W. R, CURTICE

San Diego M. J. DiCk

San Fernando Valley H POMERANZ

Santa Clara Valley/San Francisco. C. P. SNAPP
Schenectady: J. M. BORREGO

Seattle: T G DALBY

Scuth Brevard/Indian River. P B. HALSEMA
Southeastern Michigan: R A. SCHEUSSLER
Spain: M P. SIERRA

St Louis L. W PEARSON

Sweden. E. L KOLLBERG

Switzerland F E. GARDIOL

Syracuse. D. M MCPHERSON

Tokyo. E YAMASHITA

Tucson: H. C. KOHLBACHER

Twin Cities: C. R. SEASHORE

Utah/Salt Lake City M F ISKANDER
Washington/Northern Virginia: P WAHI
West Germany' R. H. JANSEN

IEEE TRANSACTIONS® ON MICROWAVE THEORY AND TECHNIQUES

Editor

R LEvy J J. DALy

Associate Editors

F IvANEK

(Patenr Abstracts)

M. AKAIKE
(Abstracts Editor —Asia)

THE INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS, INC.
Officers

BRUNO O WEINSCHEL, President

HENRY L BACHMVAN. President-Elect
EMERSON W. PUGH. Executice Vice President
EpWARD J. DOYik, Treasurer

MiCHIYURT UENOHARA, Secretary

CYRIL J. TUNIS, Vice President. Educational Activities
CARLETON A BAYLESS, Vice President, Professional Acniities
CHARLES H HOUSE. Vice President, Publication Activities
DENNIS BODSON. Vice President, Regional Activities

MERLIN G SMITH, Vice President, Technical Activities

K1y o ToMmiy asu. Director, Division [V—Electromagnetics and Radiation

Headquarters Staff
ERrRIC HERZ. Executive Director and General Manager
ELwoop K GANNETT. Deputy General Manager

THOMAS W. BARTLETT. Controller

DONALD CHRISTIANSEN, Editor. [EEE Spectrum
IRVING ENGELSON. Staff Director. Technical Activities
[LEO FANNING. Staff Director, Professional Activities
SAVA SHERR, Staff Director, Standards

DavID L. STAIGER. Staff Director, Publishing Services

CHARLES F STEWART, JR., Staff Direcior, Adnmunistration Sertices
Do~aLD L SUPPERS. Staff Director, Field Services

THOMAS C WHITE, Staff Director, Public Informarion

ANTHONY L RiGAS. Straft Director. Edvcational Services

Publications Department

Production Managers ANN H BURGMEYER, GAIL S FERENC, CAROLYNE TAMNEY
Associate Editor WiLLiaM J HAGEN

TEEE TRANSACTIONS ON MICROW AVE THEORY AND TECHNIQUES 1s published monthly by The Insuitute 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 Scciety, or 1ts
members IEEE Service Center (for orders, subscriptions, address changes. Regton/Section/Student Services). 445 Hoes Lane, Piscataway, NJ 08854
Telephones: Headquarters 212-705 + cxtension. Information-7900, General Manager-7910. Controller-7748. Educational Services-7860. Publishing Ser-
vices-7560. Standards-7960, Techmical Services-7890. IEEE Service Center 201-981-0060. Professional Services Washington Office 202-785-0017 NY
Telecopier: 212-752-4929 Telex: 236-411 (International messages only) Individual copies: IEEE members $10.00 (first copy only), nonmembers $20.00
per copy Annual subscription price: [EEE members, dues plus Society fee Price for nonmembers on request Available in microfiche and microfilm
Copyright and Reprint Permission: Abstracting is permitted with credit to the source Libraries are permitted to photocopy beyond the limits of U S.
Copyright law for private use of patrons (1) those post-1977 articles that carry a code at the bottom of the first page, provided the per-copy fee indicated in
the code is paid through the Copyright Clearance Center, 29 Congress Street. Salem, MA 01970: (2) pre-1978 articles without fee Instructors are pernutted
to photocopy 1solated articles for noncommercial use without fee. For other copying. reprint or republication permission, write to Director, Pubhishing
Services at IEEE Headquarters. All rights reserved Copsright & 1986 by The Instuitute of Electrical and Electronics Engineers, Inc Printed in U S.A
Second-class postage pard at New York. NY and at additional mailing offices Postmaster: Send address changes to IEEE TRANSACTIONS ON MICRO-
WwAVE THEORY AM D TECHNIGQUES. 445 Hoes Lane, Piscataway, NJ 08854



