fiD-A135 283 BASIC AND APPLIED RESERRCH IN THE FIELD OF ELECTRONICS 1/1
4 AND COMMUNICATIONS(U) MASSACHUSETTS INST OF TECH

CAMBRIDGE RESERRCH LAB OF ELECTRON. J ALLEN NOY 83

UNCLASSIFIED ARC-17289. 59-EL DAAG29-86-C-B184 F/G 9/3




10 & K
= w L gy
gl%

” E_Iﬁ 2.0
—_— 1.8

lgm 16

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A



I®

SR ARSEMREMACRALN A e b o 1 it AT SuAs ik Antpipio d iy "3 | Spfie s Wit Wil T A A S0 By ot At -

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
RESEARCH LABORATORY OF ELECTRONICS

CAMBRIDGE. MASS. O2139

Rm. 36-419 November 17, 1983
OSP 89350

§ &3

™ Department of the Army
U. S. Army Research Office
N\ P. 0. Box 12211
Research Triangle Park
North Carolina 27709

AAttn: Richard D. Ulsh
Chief, Information Processing Office
? DRXRO-IP P-17209-EL

Dear Mr. Ulsh:

In abcordance with the terms of the Research Agreement No.
DAAG 29-80-C-0104, we are sending you the following material:

Type of material: - . Final Report
Title: ' ' Basic and ‘Applied Research in the Field
of Electronics and Communications
Submitted by: J. Allen
Peirod covered: ~ "1 June 1980 - 31 October 1982
No. of copies: . Fifty /
A ML
Jonathan Allen
Director,
E Research Lab. of Electronics
o |
O
(Y ¢
—
| I
E

cc: Publications Office (1)
R. L. Van De Pitte

7

i, Sttt




.........

SECUMTY CLASSIFICATION OF THIS PAGE (When Dats Entered)

" [T&. " DISTRIBUTION STATEMENT (of this Report)

REPORT DOCUMENTATION PAGE BEFORE CORPE O R “ .

T REPSAY NUnsER 7. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER | S
A1-41359¢3

4. TITLE (and Subtitte) . S. TYPE OF REPORT & PERIOD COVERED >'
BASIC AND APPLIED RESEARCH IN THE FIELD | June (on ROt 1982 —
OF ELEchONICS AND CMICATIONS 6. PERFORMING OG. REPORT NUMBER :if-!r:

T RGTRORTS T CONTRACY SR SRANT NUWSERCe ot
Jonathan -Allen . DAAG 29-80-C-0104 S
A A S P TR | &
Massachusetts Institute of Technology N
Canbridge, MA 02139 P-17209-EL y
11. CONTROLLING OFFICE NAME AND ADORESS 12. REPORT DATE ":‘d
U. S. Army Research Office November 1983 =
Post Office Box 12211 _ I WUMBER OF PAGES o
ﬂr%%%%ﬁ Controlling Otfice) | 1. SECURITY CLASS. (of this repore) :::i:
Unclassified ' d

[T9a. DECL ASSIFICATION/ GOWNGRADING | .

SCHEDULE -

] Approved for public release; distribution unlim’ ed.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, il different trom Repoet)

10. SUPPLEMENTARY NOTES

The view, opinions, and/or findings contained in this report are those of the
author(s) and should not be construed as an official Department of the Army
g position, policy, or decision, unless so designated by other documentation.

19. XEY WORDS (Continue on reverse side if necessery and identily by block number)

Atomic physics Electronics Molecular physics
Communications Lasers Quantum electronics
Electromagnetics Microwaves : Signal processing

P ——————————
20. AGSTRACT (Continue on reverse side if necessery and identily by biock number)

Results of the research done under this contract are described in the
articles or presented at the meetings enumerated in the attached List of
Publications.

m -
00 '::umn 1473 coimowm oF 1 nov 6313 cesoLETE Unclassified

m
SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)




PROCRESS RYPORT

%@

(TWENTY COP1ES REQUIRED) .
1. ARO PROPOSAL NUMBER:
2. PERIOD COVERED BY REPORT: | June 1980 - 31 October 1982
3. TITLE OF PROPOSAL: Basic and Applied Research in the Field of
Electronics and Communications
4. CONTRACT OR GRANT WUMBER: DAAG 29-80-C-0104
5. NAME OF INSTITUTION: Massachusetts Institute of Technology
6. AUTHOR(S) OF REPORT: Yonathan Allen
7. LIST OF MANUSCRIPTS SUBMITTED OR PUBLISHED UNDER ARO SPONSORSHIP
DURING THIS PERIOD, INCLUDING JOURNAL REFERENCES:
8. SCIENTIFIC PERSONNEL SUPPORTED BY THIS PROJECT AND DEGREES AWARDED
DURING THIS REPORTING PERIOD:
Accession For
NTIS GRA&I
DTIC TAB
Unannounced O
Justification _ _ ____ |}
By.
Distribution/
Availability Codes
Avail and/or
Dist Special
A-/
ARO Form 129
18 Sep 75

. RXAE
A a"%L.‘:A\.: s

4'..!? ¥,

e

Vs

e 42
A

-
)
.

Sty 1 2

'y
[V 2 SR R

-
P
8, ety "

LR 455

e

. . - ' 8
. R

. B 1ete u el

PR > B T




BASIC AND APPLIED RESEARCH IN THE FIELD OF
ELECTRONICS AND COMMUNICATIONS

FINAL TECHNICAL REPORT

Submitted by
Jonathan Allen

June 1, 1980 to November 1, 1982

U.S. Army Research Office
contract DAAG29-80-C-0104

Research Laboratory of Electronics
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED

I & WA

‘A

s,
Yy

Ty 3
-l‘ &y




TABLE OF CONTENTS

Report on Research . . . . « « ¢ ¢ ¢« ¢« ¢ ¢ ¢ ¢ ¢« o o o1

Publications .

Theses .

e

Personnel.




REPORT ON RESEARCH

__ﬁ‘fhia report summarizes research accomplishments for the period June 1,
1980 through October 31, 1982. The Joint Services Electronics Program at
MIT brings together faculty in Electrical Engineering, Physicas and
Chemistry to work on fundamental electronics-related processes. Research
is organised in seven work units entitled Picosecond Optics, Chemical
Dynamics, Surface Physics and I;hase Transitions, Applied Optics, Atomic and

Molecular Physics, Submicrometer Artificial Microstructures and

——____Applications, and Electromagnetics. é——-

During this contract period, research in Picosecond Optics continued
to be a major thrust area. Modelocking of semiconductor lasers has been
demonstrated as well as passive ways of producing trains of picosecond
pulses by modulating a CW optical source with an external modulator driven
at microwvave frequencios.. A theory of noise of free electron lasers has
also been developed during this period since such phenomena were found to
play an important role in the modelocking of semiconductor lasers. During
thi:s period, a new facility for picosecond and subpicosecond diagnostics
was built up. A femtosecond laser system is now operational and has been
applied to several different femtosecond dynamic studies. For example,
picosecond studies of carrier dynamics- in quaternary semiconductors, such
as InGaAsP have also been started. The ability to use pulses in this

regime to investigate a wide variety of transient phenomena is being

exploited throughout the Laboratory in a variety of JSEP supported

projects.
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Work in the semiconductor surfaces group continues at a very strong
level, involving participation by both theorists and experimentalists
within the Physics Department as well as participation from the Chemistry
Department. Basic work on the fundamental properties of surface and
interface electronic excitations has been carried out in a way that
provides a complete quantum mechanical description of the elementary
excitations of the various systems studied. Under JSEP sponsorship, the
development of theoretical understanding for total energy calculations as
well as phase transitions in chemisorbed systems has produced very strong
results that are naturally complementary to our extensive experimental

investigations.

In the experimental surface area, high regolution X-ray scattering has
been used to model surface systems, smectic liquid crystals, and
intercalant latorials. This research has revealed a broad variety of new
phenomena including structures which are solid in one directions and fluid
in the.pthcr. The combined theoretical and experimental th:gst of this
work is leading to a careful atomic level understanding of practical

surface and interface systems.

The Atomic Physics program is a basic research effort aimed at
understanding atomic and molecular processes. A particular focus has been
the study of the interaction of highly excited atoms with radiation. 1In
this connection Rydberg Atoms have been characterized in a variety of
environments, incl&ding the development of Rydberg Atom millimeter wave

radiation detectors, of considerable practical significance. Techniques
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were even developed to inhibit spontaneous emiasion from these atoms,

providing new insights. Work also continues in this field on atom field

-ty N

interactions leading to the creation of time frequéncy standards, as well

’ ® as the exceedingly accuraté measurement of fundamental constants.

A particularly strong focus of the JSEP program continues to be the

.Subnicron Structures Laboratory which was established under JSEP support.

; An incredible variety of submicron structures have been developed through
the utilization of X-ray fechniques. Creating patterns with periods below
1000 A have been demonstrated as well as fundamental contributions to
reactive ion etching and holographic lith;)graphy. Studies in this area
g have also included investigationa of MOS channel conductidn, "the growth of
P graphoeépitaxial monocrystalline films, and the confimtioq of a model for
/ . the enhanced Ramon effect based on the excitation of plasmon resonances in
silver particles on a submicron grid. In addition to providing a wide

. variety of important results, this laboratory is also a major resource for
the provision of structures used by many investigators within the JSEP

prograa.

Pinally, two projects focus on electromagnetic phenomena. These have

included the study of propagation through a variety of media involving many

® ciiverso geometries and nonlinear effects. We have also been studying
propagation through magnetostatic structures, including sophisticated

control of the propagation modes in order to yield appropriate dispersion

o characteristics.




In addition to the studies already described, new activity under the
heading of chemical dynamics is building up. Apparatus for the utilization
of molecular beams directed at semiconductor surfaces in order to measure
‘ reaction products is underway, and we expect that this facility will
provide fundamental understanding of such practical processes as reactive

ion etching.

The fundamental studies carried out under the JSEP program at MIT
continue to exhibit novel and sometimes startling results which are being
: ® incorporated into current theories, together with practical knowledge

appropriate for the fabrication of high performance electronic systems. We
continue to retain this emphasis and direct these results to the

enhancement of contemporary integrated circuit processes.
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A. Lattes, C. Gabriel, and H.A. Haus, Doubly Degenerate
rour~w;vo Mixing in Optical Waveguide (paper ThA4-1 -
Tha4-3

1962 Neeting, American Ph;tiéal Society, Dallas, Texas
March 8-12, 1982

Abstracts in Bull.Am.Phys.Soc. 27:3 (1962)
A.R. Kortan, High Resolution X-ray Study of Reentrant
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M. Kardar, Phase Boundaries of the Isotropic Helical Potts
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