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ThelgT3 International Microwave Symposium

DAVID F. WAIT AND ROBERT W. BEATTY

INTRODUCTION

T

HE 1973 IEEE-G-MTT International Microwave Sym-

posium was held on the campus of the University of

Colorado, Boulder, Colo., June 4–6, 1973. The Group

on Microwave Theory and Techniques has now finished its

21st year, and it is still vigorous, mature, and is entering

into a new era of civil applications. In spite of the greatest

competition for microwave papers ever experienced, this

year’s technical program was the largest yet, and for the first

time included three simultaneous sessions.

The theme of the 1973 Symposium, “Microwave Applica-

tions of the 70’s, ” was addressed most directly in the session

on civil microwave systems and in several sessions on biologi-

cal effects. The first-time features for this year were a session

on integrated optics, and a panel on nonlinearities in micro-

wave devices and systems. The millimeter-wave sessions were

more extensive than before, and in fact were the most heavily

attended of the Symposium.

The Symposium provided a taste of the “ University ’’—an

outdoors student dance session could be seen on the way to

the evening panel sessions, a small student demonstration

(orderly) was directed at Symposium attendees, modern

posters (our mothers would not approve of) were on display

advertising university events, and fascinating session posters

(also the digest cover) were created by one of the university’s

commercial art students (viz., Ernest A. Komarek, Jr.).

Many stayed in the university dormitories and rode a uni-

versity bus to the sessions. Over 200 of the attendees even

made it to the 6:30 A.M. breakfast on top of Flagstaff Moun-

tain—a spot (not time) popular with the many university

couples.

STATISTICS

The Symposium was attended by 586 persons from 15

countries: Belgium (1); Canada (17); Denmark (2); England

(4); France (5); Germany (2); Holland (1); Hungary (1);

India (3); Israel (1); Italy (4); Japan (8); Poland (1); Switzer-

land (1); and the United States (535).

There were 15 sessions, 3 panels, and 1 workshop held in

3 days. The technical program contained 119 papers: 99 ac-

cepted papers; 11 invited papers; 5 postdeadline papers; and

4 workshop papers. The breakdown by topic (some overlap)

is as follows.

Millimeter and submillimeter

Biological research

Active solid-state devices

Passive solid-state devices

Acoustic devices

Civil microwave systems

Filters

Measurements

Computer-aided practices

Integrated optics

Microwave integrated circuits

Waveguide analytical techniques

18

17

15

9

8

8

8

8

7

7

7

7

The Symposium was supported by 15 manufacturers who

exhibited at the Symposium, by 42 institutions which con-

tributed financial support to defray the expense of the Sym-

posium Digest, and by 50 or so institutions which provided

time for our committee members and session organizers.

TECHNICAL PROGRAM

A successful effort was made to broaden the scope (of the

technical program at the 1973 Symposium to emphasize ap-

plications and developing areas. The tradeoff was a decreased

paper rejection rate and an increase in the number of parallel

sessions. A good balance between the obvious advantages and

disadvantages seemed to be obtained as evidenced by the in-

creased total attendance and the fairly uniform distribution

of session and panel attendance.

The technical program was particularly strong in the areas

of millimeter-wave techniques and in microwave biological

effects research. The advances reported in millimeter.wave

low-noise receiving systems and in the applications of inte-

grated circuit techniques to millimeter waves were particu-

larly exciting. The situation in which the United States and

other countries had to formulate standards for microwave

radiation hazards with insufficient solid research results is

being rectified. The research reported at the Symposium indi-

cated increasing activity in this field at a number of facilities

working on various aspects of the problem, including non-

thermal effects.

The session on integrated optics was well attended and

served the purpose of educating microwave engineers in the

possibilities of applying microwave theories and techniques to

extremely high frequencies. Some pessimistic comments were

heard concerning the extent to which integrated circuit tech-

niques can be applied at optical frequencies. However, there

is activity in the field and a bidirectional (optical-microwave)

learning process should prove beneficial.

The session on civil microwave systems featured timely

papers on communications and on energy gathering and

transmission. There are several attractive aspects to the ex-

ploitation of solar energy including the fact that it is inex-

haustible.

A topic long overdue for discussion at a microwave sym-

posium was discussed by the panel on nonlinearities in micro-

wave devices and systems. It was brought out that agreement

and standards are needed for definitions of terms and parame-

ters used to characterize nonlinear behavior. In addition,

measurement techniques need improvement. Some of the com-

ments of these and other panelists are published in the Digest,

and a paper on the topic appears in this issue of the ‘TRAN-

SACTIONS.

Active and passi~e solid-state devices are being rapidly

developed for higher powers, higher frequencies, and broader

applications. The Symposium sessions covered improvements

in circulators, phase shifters, solid-state amplifiers, anc[ oscil-

lators.

The field of microwave acoustics, which has been virtually

limited to delay lines, is expanding into other applications
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employing acoustic surface waves. This includes pulse com-

pression and filtering. Activity in microwave filter and multi-

plexer research continues along traditional lines and tends

towards smaller size and the use of active networks.

A special panel on microwave noise measurements and

system effects was mainly tutorial and helped increase under-

standing of the complex and important concepts and prob-

lems encountered in this area.

All of the theoretical problems in the microwave area have

by no means been solved, even in conventional waveguides. A

session dealt with parallel-plate, general cylindrical, and

microstrip waveguide problems as well as cavity excitation,

waveguide bends, and minimum phase behavior of random

media.

Developments in microwave integrated circuits were ex-

tensive enough to justify a session on systems components

such as phase shifters, mixers, oscillators, and amplifiers.

Advances in microwave measurements include a report of

a computer-operated test set to measure mode conversion in

components for millimeter-wave systems operating from 40

to 110 GHz.

A basic noise standard for millimeter waves was reported.

Other measurement techniques were described for properties

of microstrip dielectric materials, cavities, and UHF power

transistors. Swept frequency network analyzers and testers of

simple design were also reported.

Since late news papers were not listed in the program and

could not be reported in the Digest, they are listed here by

title and author as follows.

1)

2)

3)

4)

5)

“An Adjustable Quasi-Optical Filter,” A. A. M. Saleh

(Bell Labs., Holmdel, N. J.).

“Recent Development in the 110–170 GHz IMPATT Os-

collators, ” R. S. Ying, D. H. Lee, D. L. English, and

H. J. Kuno (Hughes Res. Labs., Torrance, Calif.).

“Traveling Wave Maser Receivers for 20–24 GHz

Using Ruby and Iron Doped Rutile, ” K. S. Yngvesson

and A. G. Cardiasmenos (Univ. Massachusetts, Am-

herst, Mass.; E. L. Kollberg, Chalmers Univ. Tech-

nol., Gothenburg, Sweden).

“GaAs Traveling-Wave Transistor, ” R. H. Dean, R. E.

DeBrecht, A. B. Dreeben, J. J. Hughes, R. J. Matarese,

and L. S. Napoli (RCA Labs., Princeton, N. J.).

“The Development of a 20 dB Multi-Octave Direc-

tional Coupler for MIC Applications, ” B. E. Spielman

(Naval Res. Lab., Washington, D. C.).

.Szd@itute: “Designs for Magneto-Optic Isolators and Cir-

culators in Planar Dielectric Waveguide Form, ” J. Warner

(Royal Radar Establishment, Malvern, IA’ores., U. K.) re-

Placed “Progress of Integrated Optics in England,” J. Mid-

winter (Post Office Res, Station, Suffolk, England).

Additional Notes: Bob Wenzel of Wavecom, Inc., North-

ridge, Calif., chaired Session 9 on Microwave Filters, substi-

tuting for S. B. Cohn, who could not attend. Professor S.

Rosenthal, PIB Graduate Center, Farmingdale, Long Island,

served as moderator for the workshop on Biological Effects of

Microwave Radiation. Don Parker chaired the session origi-

nally scheduled for George kfaddad.

SYMPOSIUM BANQUET

Two hundred and fifty one persons attended the banquet

where David F. Wait, the Symposium Chairman, served as

the Master of Ceremonies. Al Clavin received his Past Presi-

dent’s Award from the 1973 President, John Horton. The

Microwave Prize was presented jointly to Harrison E. Rowe

and Dale T. Young of Bell Laboratories in recognition of their

papers “Transmission Distortion in Multimode Random

Waveguides” and ‘fOptimum Coupling for Random Guides

with Frequency Dependent Coupling. ” To Ted S. Saad, Sage

Laboratories, a plaque was presented in recognition of his

services as 1972 National Lecturer. The dramatic highlight

of the evening was the announcement that three new Honor-

ary Life Members had been elected. This special honor was

bestowed upon D. D. King, North American Phillips; T. S.

Saad, Sage Laboratories; and Kiyo Tomiyasu, General Elec-

tric Company. The banquet speaker, Ray Stanish, gave a

delightful and humorous talk on “Einstein, Relativity and

all that Jazz. ”

LADIES’ PROGRAM

For the ladies, Mrs. Kay Hudson, Chairman, and her com-

mittee hosted a tour and luncheon to Heritage Square, a pro-

gressive brunch and Denver Art Museum tour, and a memora-

ble morning breakfast on Flagstaff Mountain.

DIGEST

The 343-page Digest, ably edited by S. Maley, may be

obtained by ,sending $20.00 ($15.00 for IEEE members) for

IEEE Catalog No. 73 CHO 736-9 MTT G-MTT Symposium

Digest to IEEE, 345 East 47th Street, New York, N. Y.,

10017.

EXHIBITS

For the second time, the Symposium featured an exhibi-

tion of microwave products, held in a hall adjacent to the

technical sessions. Coffee breaks held in the exhibition area

provided an opportunity not only to converse with friends

and associates, but to see some of the results of microwave

research.

A WORD OF THANKS

We express our appreciation to all of the organizations

supporting the Symposium, especially to the Department of

Commerce Laboratories (NBS, ITS, and NOAA) in Boulder,

and to the University of Colorado. But as always, the secret of

success is dedicated people--many who toil without our

notice. For this faceless army we are grateful. To the following

and their supporting organizations, we give special thanks.

Symposium Steering Committee. Fi?st ROW, Left to Right:R. Gallawa,
D. Wait (Chairman), D. Rees. R. Ashley, R. Beatty. Second Row:

L. Christianson, W. Anson, E. Komarek. Third, Row: M. Decker,
H. Altschuler. K. Armstrong, S. Maley.
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Technical Program Committee. First RoreI, Left to Right: F. Reggia,
H. Steinhelfer, R. Beatty (Chairman), A. Bahr, A. Solomon,
C. Cuccia, A. Rumfelt. Second Row: L. Whicker, P. Romanelli,
T. Reeder, S. Cohn, N. Nahrnan, J. Bandler, H. Sobol, L. Young,
G. Haddad. Third Row: W. From, S. Adam, R. Garver, W. Cooper,
G. Heiter, C. Veronda, W. Brown, A. Guy, H. Altschrrler, W. Mills,
D. Parker, P. Toulios. Fourth Row: J. Allen, J. Horton, N. Lipetz,
G. Rodrigue, C. Knop, A. Clavin, L. Lewin, S. Okwit, G. Schafer,
P. Goud, S. Maley, F. Rosenbaum, E. Cristal, R. Collin, F. Barnes,
R. Knox, R. Rivers (Guest). Missing: P. Coleman, T. Otoshi,
K. Tomiyasu, D. Anderson, F. Arams, E. Komarek, R. Lee. (Photo
taken on Jan. 22, 1973, at the University of Colorado, Boulder.)

Administrative Conllnittee. Fi?si Row, Leftto Rigkt:14. Oltman, R. Knox,
J. Allen, J. Hortcn, R. Rivers, G. Haddad, F. Rosenbaum. Second
Row: R. Beatty, R. Garver, S. Okwit, L. Whicker, H. Sobol,
D. Parker. Third Row: A. Clavin, J. Taub, K. Button, N. Lipetz,
R. Ashley, D. Wait. Forwth Row: G. Rodrigue, R. Emberson,
H. Cooper, H. Altschuler, E. Trrrgow. (Photo taken on Jan. 22, 1973,
at the University of Colorado, Boulder.)

STEERING COMMITTEE

Chairman: D. F. Wait (Nat. Bureau of Standards).

Vice- Chairman: W. J. Anson (Nat. Bureau of Stan-

dards).

Executive Secretary: L. K. Armstrong (Nat. Bureau of Stan-

dards).

Finance: R. L. Jesch (Nat. Bureau of Stan-

dards).

Technical Program: R. W. Beatty and E. L. Komarek (Nat.

Bureau of Standards).

Intemationai A~airs: H. M, Altschuler (Nat. Bureau of Stan-

dards).

Digest Editor: S. W. Maley (Univ. Colorado).

Exhibits and Digest J. R. Ashley (Univ. Colorado) and

Listings: H. Bass (Herb Bass Ass.).

Publicity: D. D. Rees (Univ. Colorado).

Local Arrangements: R. L. Gallawa (Office of Telecommuni-

cations).

Registration: L. N. Christiansen (Univ. Colorado).

At Large: J. H. Bryant (Omni Spectra, Inc.);

H. W. Cooper (Westinghouse Electric

Corporation); J. L. DaIke (Nat. Bureau

of Standards); M. T. Decker (Nat.

Oceanic and Atmospheric Admi nitrat-

ion); and G. E. Schafer (U. S. Army

Electronics Proving Ground).

TECHNICAL PROGRAM COMMITTEE

Chairman: R. W. Beatty (Nat. Bureau of Standards).

Vice-Chairman: E. L. Komarek (Nat. Bureau of Standards).

Secretary: Mrs. F. M. Indorf (Nat. Bureau of Stan-

dards).

S. Adaml

Hewlett-Packard Co.

Palo Alto. Calif.

J. Allen

Univ. South Florida

Tampa, Fla.

H. Altschulerl

Nat. Bureau of Standards

Boulder, Colo.

D. Anderson

North American Rockwell

Anaheim, Calif.

F. Arams

LNR Communications, Inc.

Farmingdale, N. Y.

A. Bahr

Stanford Res. Inst.

Menlo Park, Calif.

J. Bandler

McMaster Univ.

Hamilton, Ont., Canada

F, Barnes

Univ. Colorado

Boulder, Colo.

W. Brown

Raytheon Co.

Waltham, Mass.

A. Clavin

Hughes Aircraft Co.

Canoga Park, Calif.

S. Cohnl

Cohn Ass.
Encino, Calif.

P. Coleman]

Univ. Illinois

Urbana, 111.

] Session Chairman.
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R. CoIlin

Western Reserve Univ.

Cleveland, Ohio

H. Cooperl

Westinghouse Electric Corp.

Baltimore, Md.

E. Cristal

McMaster Univ.

Hamilton, Ont., Canada

C. Cuccia

Philco-Ford Corp.

Palo Alto, Calif.

W. Froml

Raytheon Co.

Bedford, Mass.

R. Garver

Harry Diamond Labs.

Washington, D. C.

P. Goudz

Univ. Alberta

Edmonton, Alta., Canada

A. GLIy

Univ. Washington

Seattle, Wash.

G. Haddadl

Univ. Michigan

Ann Arbor, Mich

G. Heiterz

Bell Labs.

North Andover, Mass.

J. Horton

TRW Corp.

Redondo Beach, Calif,

C. Knop

Andrew Corp.

Orland Park, 111

R. Knox

IIT Res. Inst.

Chicago, 111.

R. Lee

Stanford Res. Inst.

Menlo Park, Calif.

L. Lewin

Univ. Colorado

Boulder, Colo.

N. Lipetzl

U. S. Army Electronics Command

Fort Monmouth, N. J.

S. Maley

Univ. Colorado

Boulder, Colo.

W. Millsl

Environmental Protection Agency

Rockville, Md.

N. Nahmanl

Nat. Bureau of Standards

Boulder, Colo.

S. Okwit

LNR Communications, Inc.

Farmingdale, N. Y.

T. Otoshi

Jet Propulsion Lab.

Pasadena, Calif.

D. Parker

Stanford Res. Inst,

Menlo Park, Calif.

T. Reeder

United Aircraft Res. Labs.

East Hartford, Corm.

F. Reggia

Harry Diamond Labs.

Washington, D. C.

G. Rodrigue

Georgia Inst. Technol,

Atlanta, Ga.

P. Romanelli

Rome Air Development Ctr.

Rome, NT. Y.

F. Rosenbaum

Washington Univ.

St. Louis, Mo.

A. Rumfelt

Nat. Bureau of Standards

Boulder, Colo.

G. Schaferl

U. S. Army Electronics Proving Ground

Ft. Huachuca, Ariz.

H. Sobo12

RCA Corp.

Princeton, N. J.

A. Solomon

Arthur D. Little Co,

Cambridge, Mass.

H. Stinehelferl

Microwave Associates, Inc.

Burlington, Mass.

K. Tomiyasu

General Electric Co.

Philadelphia, Pa.z Panel Organizer.
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P. Touliosl

IIT Res. Inst.

Chicago, 111.

C. Veronda

Dep. Transportation

Cambridge, Mass.

L. Whicker

Naval Res, Lab.

Washington, D. C.

LADIES’ PROGRAM CONIMITTEE

Chairman: Mrs. Paul A. (Kay) Hudson.

Members: Mrs. L. J, (Thelma) Dalke.

Mrs. M. T. (Hazel) Decker.

Mrs. R. L. (Donnie) Gallawa.

Mrs. S. W. (Anne) Maley.

Mrs. D. F. (Nancy) Wait.

Mrs. G. E. (Mary) Schafer.
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L. Young

Naval Res. Lab.

Washington, D. C.


