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1. Direct Determination of Nuclear
Polarization Produced by Beam Foil
Interaction for #—Emitter **B; Y. Nojiri
and B.I. Deutch, to be published.

2. Hyperfine Interactions of the #/—Emitter
!B in Si and Ge Crystals; Y. Nojiri,
B.I. Deutch, K. Asahi, and T. Minamisono,
Contribution to the VI International
Conference on Hyperfine Interactions,
July 8 -8, 1983, Groningen, Holland.

8. Hyperfine Interactions of the #—Emitter

2N in Si and Ge Crystals ; T.Minamisono,

Y. Nojiri, B.I. Deutch, and K. Asahi,
Contribution to the VI International
Conference on Hyperfine Interactions,
July 3-8, 1983, Groningen, Holland.

REPORT

B. 1. Deutch

The author of this report has had a very successful research

stay at the Faculty of Science,

Osaka University, Toyonaka at

the Van de Graaff laboratory of Prof. T. Minamisono between Jan.

1 - Mar. 31, 1983.

The work done can be divided into 3 parts.

I. Completion of manuscripts related to previous research

In a previous cooperation between my laboratory at Aarhus

University, Denmark and T. Minamiscno's laboratory at Osaka

University, Yoichi Nojiri and myself at Rarhus were able for

the first time to directly measure the nuclear polarization

produced via the beam-foil technique.

The data from this research

was analyzed by us at Osaka during my stay and a manuscript

written and submitted for publication in the Physical Review



Letters. The article is entitled, "Direct Determination of
Nuclear Polarization Produced by Beam~Foil Interaction for B8
Emitter 12B" by ¥. Nojiri and B.I. Deutch.

I. Drafting of new manuscripts related to present research

This author has been asked to give an invited talk at the
next International Hyperfine Interaction Conference (Intl. Hyp.
Conf. VI, Groningen, July 1983) related to the results in I.
A review paper, in first draft, for publication in Hyperfine
Interactions (The Proceedings of the Conference) has been
prepared, entitled, "Atomic and Nuclear Polarization by Beam-—
Foil Interaction" by B.I. Deutch and Y. Nojiri. The abstract of 2
other contributed papers related to the present research at Osaka
(see II) have also been prepared entitled, "Hyperfine Interactions

of the B Emitter l2B

in Si and Ge" by Y. Nojiri, B.I. Deutch,
K. Asahi, and T. Minamisono and "Hyperfine Interactions of the

8 Emitter lzN in Si and Ge" by T. Minamisono, Y. Nojiri, B.I.
Deutch, and K. Asahi.
II Present research, Dynamic polarization of le by beam-
foil technigues and nuclear moment measurement via NMR
This subject presently under investigation can be divided
into 3 phases; (1), preservation of the nuclear polarization

12N 16

of N in a catcher foil, (2) nuclear polarization of N either

by nuclear reactions or by the new beam-foil interaction technique

and (3) NMR determination of the nuclear magnetic moment of l6N.
With respect to this research program, the first phase is

being successfully completed. 1In fact, in the effort to find

a medium that will preserve the nuclear spin polarization of

12N(and l2B

), an important new field of investigation has been
opened up for research, namely, the NMR study of semiconductors
and semi-conductor compounds so vital to modern electronic

devices and computors. We have found that the nuclear polar-



ization can be preserved in the semiconductors Si and Ge and

the semiconductor compound GaP. Both the nuclear polarization

and NMR signals in Si, Ge, and GaP have been investigated for

implanted 12N and 12B as a function of temperature and spin-

preserving magnetic field. The data shows much structure as a

function of these parameters. It will be analysed in terms of

the interstitial and vacancy defects produced in implantation

as well as the location of the final sites of 12B and 12N, For

example, the important hyperfine constant related to a nitrogen

donor by electron capture at that site, may be yielded. As stated in IL

2 articles for publication of these new findings are under preparation.
In addition to the above, the author has given seminars

at Osaka Univ., Institute for Nuclear Studies, Univ. of Tokyo,

Institute of Physical and Chemical Research (Tokyo) and the

Japan Atomic Energy Research Institute during his stay here

in Japan.
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REPORT

1. General

Kyozaburo Kanbe

The aim of the visit was to get as much as possible contact

- in the given short time =

with
in the same field as the visitor.
colleagues arranged a few invited

Japanese scientists working

For this purpose Japanese
talks in the annual meetings

and seminars of Japanese societies. Colleagues in three

laboratories, in Nagoya,

Tokyo and Osaka, kindly invited the
visitor to stay for about two weeks each,

S0 as to get a

chance to further short visits and to have a closer contact to

these laboratories. As a whole,

meetings, gave thirteen talks,

the visitor attended seven
visited more than thirty

laboratories, and met innumerable Japanese scientists.

2. List of Main Visits

25. Sept. 1982

28.-29. Sept.
Physics, in Fukuoka
29. Sept. Invited talk:
Europe.™
30. Sept. - 3. Oct.
Physical Society orf Japan,
3. Oct. 1Invited Talk:
Institut.n

Arrival in Narita.
Attendance to the Japan Society of Applied
"Topics in Surface Research in
Attendance to the Annual Meeting of the

in Sapporo.
"Surface Reasearch in Fritz-Haber-



3.-5. Oct. Attendance to Seminar on the Basic Theory of
Dynamic Processes on Solid Surfaces, in Teineyama, Sapporo.
4. Oct. Invited talk: "Analysis of Electronic States of
Adsorbate Layers by Angle Resolved Photoelectron
Spectroscopy."
8.-23. Oct. Stay in the laboratory of Prof. K. Mihama and
Prof. A. Ichimiya, Dept. of Applied Physics, Fac. of
Engineering, Nagoya University.
14. Oct. Colloquium talk: "Visualization of Bloch Waves by
High Resolution Electron Microscopy."
20. Oct. Visit to the laboratory of Prof. R. Uyeda, Meijo
University, Nagoya.
21. Oct. Talk in the Colloquia on Fine Particles: "Optics
of Metal Surfaces and Fine Particles."
25. Oct. - 10. Nov. Stay in the laboratory of Prof. Y.
Murata, Institute for Solid State Physics, University of
Tokyo.
25. Oct. Visit to Synchrotron Radiation Laboratory,
Tanashi, Tokyo (Dr. H. Daimon, Prof. S. Suga).
26. Oct. Visit to Photon Factory, National Laboratory for
High Energy Physics, Tsukuba (Prof. K. Kohra),
and to National Institute for Reasearch in Inorganic
Materials, Tsukuba (Dr. C. Ohshima, Dr. S. Horiuchi).
27. Oct. Visit to Tokyo Institute of Technology, Dept. of
-Physics (Prof. K. Yagi and Prof. K. Takayanagi),

Angle

Surface
in

with an invited talk: "Electronic States of Solid Surfaces
and Adsorbate Layers."
4. Nov. Visit to University of Tokyo, Dept. of Applied
Physics (Dr. A. Kawazu, Prof. S. Hyodo, Prof. S. Kikuta),
and to Dept. of Chemistry (Prof. K. Kuchitsu).
5. Nov. Attendance to the Annual Meeting of the
Crystallographic Society of Japan, in Tokyo.
8. Nov. Visit to Tohoku University, Sendai, Dept. of
Physies (Prof. M. Tanaka, Prof. D. Watanabe, Prof. S. Kono
Prof. T. Sagawa),
with a colloquium talk: "Study of Asorbate Layers by Angle
Resolved Photoelectron Spectroscopy™",
and to Research Institute for Scientific Measurements,
Tohoku University (Prof. K. Yada).
9. Nov. Visit to Research Institute of Electrical
Communications, Tohoku University, Sendai (Prof. J. Ebina,
Prof. J. Nishizawa)
10. Nov. Colloquium talk in Inst. Sol. St. Phys., Tokyo,
"Study of Adsorbate Layers by Angle Resolved Photoelectron
Spectroscopy."
11. - 24. Nov. Stay in the laboratory of Prof. H. Hashimoto,
Dept. of Applied Physics, Fac. Engineering, Osaka University
(in charge: Dr. K. Ueda).
12. Nov. Attendance to Joint Meeting On Vacuum, Kobe.

17. Nov. Visit to Kyoto University, Dept. of Chemistry
(Prof. M. Onchi).




18. Nov. Visit to Kobe University, Dept. of Applied Physics
(Prof. T. Kanaji),
with a talk: "Study of Solid State Surfaces by Angle
Resolved Photoelectron Spectroscopy."”
19. Nov. Visit to Dept. of Materials Physics, Fac. of
Engineering Science, Osaka University (Prof. A. Yoshimori)
with a talk: "Topics In Surface Theory."
22. Nov. Colloquium talk in Dept. Appl Phys., Osaka Univ.:
"Bloch Wave Picture in High and Low Energy Electron
Diffraction."
24.--25. Nov. Attendance to Seminar on Surface Physiecs of the
Kansai Division of the Japan Society of Applied Physies, in
Kansai Seminar Center, Sanda.
24. Nov. Invited talk: "Analysis of Adsorbate Layers by
Angle Resolved Photoelectron Spectroscopy."

28. Nov. Departure from Narita.

3. Conclusion

In spite of a very tight schedule it is believed that the ainm
of the visit was fulfilled. It is hoped that the expectations
of the Japanese colleagues has been met also satisfactorily.
The gained close contacts would sustain and lead to fruitful
collaboration.

In this sense, the visitor appreciates very much the financial
support of the Yamada Foundation.
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A.J.Freeman

Under the auspices of the Yamada Science Foundation, I spent two months
(August 31 to October 29) in Japan. Let me say at the outset that this was
an outstanding trip in all ways-~-scientifically and culturally~--and very
important in terms of the professional and persomnal contacts made during that
period.

My appointment as Visiting Professor at the Institute for Solid State
Physics, University of Tokyo, brought me to the most active and prestigious
center for solid state research in Japan. My host at the ISSP was Professor
S. Sugano, whom I have known for 20 years and with whom I share many mutual
scientific interests. His reception of me and my wife was outstanding in
every way - very much in keeping with the reputation of Japanese as warm
and caring hosts. He, and later Professor Yoshimori of Osaka University,
paid such careful attention to my needs and my schedule that I was able to
both enjoy my stay very much and to be highly productive. To both of them
and to my other Japanese hosts I am extremely grateful.



During the week of September 6th, I attended the International Conference
on Magnetism (ICM '82), an important tri-annual event in magnetism which this
year was in Kyoto. There I presented an invited paper on "Electronic Structure
and Magnetism of Modulated Structures". I also presented three contributed
papers entitled "All-electron Local Density Theory of Local Magnetic Moments
in Metals", "Self-consistent FLAPW Determination of Surface Magnetism: Fe (001)",
and "All-electron Self-consistent Determination of Spin-polarization and
Knight Shift of a Pt(001) film". I was a member of the International
Advisory Committee which helped organize and publicize the Conference. The
proceedings of this conference (comprising some 1600 pages) will appear in
the Journal of Magnetism and Magnetic Materials of which I am the founding
and chief editor. The following week, September 13-16, I attended the Inter-
national Conference on Magnetism of Films and Surfaces X, and presented an
invited paper on '"Electronic Structure and Magnetism of Surfaces and Inter-
faces". This Conference also proved to be highly successful with a remark-
ably high attendance of over 300 scientists. The proceedings of this Con-
ference will also appear in the Journal of Magnetism and Magnetic Materials.

The rest of my time in Japan was most profitably spent in carrying on
research, visiting universities and research laboratories, and presenting
lectures on the work of my research group. I also had a unique experience
in presenting an invited l-hour lecture at the Japanese Physical Meeting
which was held in Sapporo, Hokkaido, September 30-October 4, 1982, As part of
my lecture to the Japanese Physical Society, I spoke of "Computational Physics
as the Third Branch of Physics'. As a result of the very strong positive
response to this lecture, I was asked to submit a written version to "Butzuri'.
(Since this talk explains what computational physics is and its growing role
in all subfields in physics, I enclose a copy since it may be of some interest
to you.) This article was translated into Japanese by my post-doc Shuhei
Ohnishi and should appear in a forthcoming issue of Butzuri this Spring.

The lecture on Computational Physics turns out to have had a strong
impact, so much so that I was asked to repeat it on a number of occasions
in different cities in Japan as an introduction to my main scientific lecture.
Although highly developed in the United States and in western European countries,
the Japanese have not yet developed computational physics. This is remarkable
because they have pioneered in developing new generations of supercomputers
and have several (by Hitachi and Fujitsu) which are being released this year.
These supercomputers are up to ten times faster than the CRAY research com-
puter which is the world's fastest and most powerful computer today and which
I am using in my research. NEC (Nippon Electric Company) is about to anmounce
a supercomputer which will be competitive with that of Hitachi and Fujitsu.
Together with Professor S. Sugano, I met with Dr. M. Uenohara, Executive Vice
President and Director of Research of NEC, and Dr. D. Shinoda, Director of
Research of the Fundamental Research Laboratory of NEC, to discuss a future
collaborative relationship with their Fundamental Research Laboratory. These
discussions centered around the fact that my post-doc, Shuhei Ohinishi, who
came to me from the University of Tokyo, will be returning this April to Japan
to accept a position with NEC. His job will be to build up a solid state
theory group in their Fundamental Research Laboratory.

Also in part as a result of my visit, Dr. Tamio Oguchi of the Institute
of Solid State Physics, will be coming to Northwestern as a post-doc for 2-3
years starting May 1.

As an indication of the close collaborations which have now been established
between my group and that of Professor Sugamo and Professor Terakura, we are
submitting a joint proposal to the U.S.-Japan Cooperative Science Program.
Support by the respective agencies would permit close collaborations to con-
tinue between the two groups.



It is difficult ina short report to indicate all the ways in which I
profited from my visit to Japan and the effects of my visit om my Japanese
counterparts. Further, my two months in Japan gave me a unique opportunity to
work with Japanese colleagues over an extended period, to visit research
laboratories and universities in different parts of the country, to lecture
and especially to probe and understand the nature and present state of con-
densed matter physics in Japan today. I found that it is really true that
Japan functions as a government-industry-university complex. Basically,
it is highly developed and well organized to meet the perceived needs of the
people. As such Japan identifies natiomal needs and problems and sets out to
solve them. A small example of this which struck my wife and me strongly:
five years ago it was decided that special attention had to be paid to the
blind. Today all the mass transit facilities and national railroads have ‘
corrugated metal strips serving as markers for paths to be followed and safety
areas on train platforms. Further, we were amazed to also find these corru-
gated metal strips on the sidewalks of major thoroughfares in some of Japan's
cities, with musical chimes sounding whenever a traffic light changes at a busy
intersection. It is an excellent way for a blind person to know when it is
safe for him to walk in a particular direction once he has memorized several
catchy (Western) tunmes. This pattern is repeated also in other areas of
national needs such as with the natiomal supercomputer project. In this aresa,
I can envy my Japanese colleagues since their universities are scheduled to
obtain these supercomputers at one-fifth of the selling price of the machine.
This low price is made possible by the fact that the government has invested
heavily in subsidizing research and development of the supercomputers. (At
such a low price even Northwestern University could afford a supercomputer.)

In short, I learned much about Japanese science and Japanese society.
A list of lectures presented and places visited is given on a separate page.

I wish to thank the Yamada Science Foundation for their support which
made my stay possible.

Lectures in Japan September 20 through October 31, 1982:
TOPICS

1) Computational Physics as the Third Branch of Physics

2) All-electron Theory of Surfaces and Interfaces (2 hours)

3) Local Density Theory of Magnetism of Surfaces

4) Local Density Theory of Sandwiches and Modulated Structures
5) Electronic Structure of Small Metal Particles

Sept. 20 Inst. for Solid State Physics, Univ. of Tokyo, Tokyo

Sept. 28 Joint lecture Physics Dept., Tohoku Univ., and the
Research Inst. for Iron, Steel and Other Metals,
Sendai

Oct. 1In5 Japanese Physical Society (Annual Meeting), Sapporo,
Hokkaido
Research Institute for Catalysis, Hokkaido Univ.,
Sapporo



Surface Physics Meeting (Sapporo, Hokkaido) (Satellite
Conference to Japanese Physical Society Meeting)

Oct. 8Vv27 Physics Dept., Kwansei Gakuin Univ., Nishinomiya;
Research Institute for Fundamental Physics. Univ.
of Kyoto, Kyoto; Institute for Molecular Sciences,
Okazaki; Physics Dept., Kyushu Univ., Fukuoka;
Physics Dept., Osaka Univ., Osaka; Physics Dept.,
Aoyama Gakuin Univ., Tokyo; Physics Dept., Univ. of

Tokyo, Tokyo
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William Paul

My stay involved nine formal lectures [1] and many less formal organ-
1zed discussions and individual visitis to five industrial research labora-
tories [2], six university campuses [3] and one government research labora-
tory [4]. The scientific exchanges concerned the preparation, characteri-
zation and property measurement of amorphous hydrogenated semiconductors of
the silicon family, concentrating on those fundamental experimental obser-
vations and interpretations generally considered most pertinent to the
development of applications such as solar cells, thin film transistors,
vidicons and electrophotographic devices. To a lesser extent, the
exchanges involved the details of incorporation in devices and device
structures. From time to time in this report, it will be natural for the
author to compare the situations in Japan and the United States.

I found the formal coordination of research under the Sunshine Pro-
Jeect, and the collaboration among individual laboratories and research
workers, to be of a very high order, and markedly superior to the counter-
part organization (or lack of it) in the United States. There was a wide
diversity of applications of hydrogenated semiconductors being studied at
an advanced level, which was in all cases at least the equal, and very
often beyond, the stages I am aware of in the United States and Europe.
There was also a wide diversity of more fundamental studies - mere than I
had expected - some of which exploited device structures to obtain funda-
mental physical information. Examples are the several methods employed and
intercompared to obtain accurate electron drift mobilities and densities-
of-states in the semiconductor erergy gap.

My scientific exchanges were open, although there was, understandably,
an observable difference in apparent openness between industrial labora-
tories and universities, and a matching observable difference in the real
exchange of new developing (as opposed to developed) ideas between indus-
tries and myself on the one hand, and university and government labora-
tories and myself on the other. To be more specific, exchanges between
industrial laboratories and myself tended to involve reporting of material
already published or about to be published, while the exchanges with the



other laboratories tended to involve more speculative, tentative ideas that
are often the seedbed for a new advance. If I were to suggest any modifi-
cation of program for a visit similar to mine, it would be for an extension
of the time spent in open discussion at the industrial laboratories: half
a day was not sufficient at places possessing a great richness of ongoing
research. It should be added that the difference referred to probably per-
tains also in the United States, and to a greater degree. The coordinated
activity and collaboration, which appears to me to be a strength of
Japanese science and technology, does not appear to have stifled to any
significant degree individual ambition or drive for scientific recognition.

There were clear qualitative differences between the plant, facilities
and equipment available in the universities and the industrial labora-
tories, and also qualitative differences between the universities. It was
not possible for me to judge whether the very modern and sophisticated
equipment available in the industrial laboratories was being used effec-
tively and to capacity because, as noted above, this part of my visit was
almost uniformly too brief to permit the question to be fairly answered.

As is the case in the United States, the relative lack of the most
modern equipment in university laboratories appears to me both to waste the
talent available in well-informed university professors and bright graduate
students that could immediately produce basic research of value, and to
necessitate training in equipment and techniques at a later stage in the
industrial laboratories themselves. Nevertheless, one aspect of the use of
sophisticated equipment in universities which impressed me favorably was
the maintenance of, and transfer of, the necessary expertise through a
steady overlapping flow of masters' and Ph.D. candidates, instead of
through a cadre of permanent expert technicians. I was especially
impressed because it appears to me that precisely this problem of care and
maintenance of such equipment has not been solved at most universities in
my own country.

As is also the case in the United States, I found in the different
laboratories a variety of approaches, ranging from those that were empiri-
cally directed toward improving a product without seeking fundamental
understanding, to in-depth investigations of basic physics and chemistry
which is at least the equal of any work being done elsewhere in the world.
This is especially impressive because in my chosen field Japan started
behind the U.S., the Soviet Union and Western Europe. Now it is clear that
Japanese scientlsts and engineers have in fact led, or quickly taken up the
lead, in applications of amorphous semiconductors (to solar cells, vidi-
cons, electrophotographic imaging), in introducing new diagnostic tech-
niques and new materials (plasma optiecal investigations, microcrystalline
material, alloy material, flexible cell substrates, separate reaction
chambers for intrinsic and doped layers, stacked multilayer cells, ion
beams) and finally in basic investigations (densities of states from C(V),
DLTS, ICTS, mobilities by time-of-flight, vidicon, xerographic and acous-
toelectric methods, plus other examples).

On a final, more personal note, I found the reception of my lectures
always warm, and occasionally enthusiastic, and the friendship and solici-
tude of my hosts constant. I am grateful to many for this experience, and
especially to my principal host and friend, Professor Y. Hamakawa, and to
the Yamada Foundation.



[1] At Chiba University, Teijin Limited, Kyoto University, Osaka Ceramics
Soclety, Osaka University, Hiroshima University, Tokyo Institute of
Technology, Hitachi Limited, and Electrotechnical Laboratory.

[2] Teijin Central Research, Fuji Electrie, Sanyo Central Research, Mitsu-
bishi Electric and Hitachi Central Research.

[3] Kyoto, Osaka, Hiroshima, Tokyo, Tokyo Institute of Technology (2 campuses).

[4] Electrotechnical Laboratory, Tsukuba.
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REPORT

Tai—Ping Liu

My visit to the Department of Mathematics, Kyoto Uni-

versity (3/27/'83 - 4/18/'83) has been a stimulating experi-
ence for me. I gave three formal talks and had several in-
formal gathering with various mathematicians here exchanging
mathematical ideas. The general area of discussion is on

nonlinear partial differential equations and related appli-
cations. Below is the more detailed description of my scien-

tific activities during the visit.

I gave three formal talks on April 2, 9 and 16, respec-

tively. Each talk is of survey nature; yet an update account



of recent advances and possible future research direction were
mentioned. The first talk was on the mathematical theory of
shock waves. BAmong other things, I mentioned the physical
motivations for the theory, such as the entropy condition,
the mathematical analysis needed to study flows with shock
waves. The second was a two hour seminar on the gualitative
theory for hyperbolic conservation laws. Of particular in-
terest is the stability and instability effects of compression
in the solution and resonance with external moving force.
The physical relevance of the theory, such as the nonlinear
stability and instability of gas flow through a nozzle, was
also described. The final formal talk was a colloguim talk
on nonstrict hyperbolicity for nonlinear equations. This is
a subject where linear and nonlinear theory are very much
different. The nonlinear problem comes up in several dif-
ferent topics in continuum mechanics such as phase transi-
tions, elasticity and flows through a porous media. In my
talk I presented several physical examples which indicate
the rich variety of different phenomena. Inaddition to

the existing results, the emphasis was on the open problems
for further research.

During my visit I had the great pleasure to meet many
eager and enthusiastic mathematicians, a number of them are
of international reputation. I discussed mathematics and
other scientific subjects in several informal talks with
Professor Yamaguti, Nishida, Matsumura, Mimura, Ukai, Asano,
Ushiki and others. From Professor Yamaguti, I learned, among
other things, his recent exciting works on the relations of

chaos and Weierstrass functions. Professor Nishida, with



his usual excellent taste and broad perspectives, expressed
his views on compressible fluids and kinetic theory of gases.
Professor Matsumura told me his most recent very interesting
works on the qualitative behavior of a compressible fluid
past an obstacle. These, and other informal talks, are very
inspring for me. I also told interested people on my works

on combustions , transonic gas flow, nonuniform characteristic
boundary conditions for quasilinear hyperbolic equations.

I found the exchange of views and the crossing of individual
ideas very stimulating, and I look forward to such communi-

cations with these people and other Japanese scientists in

the future, in Kyoto or elsewhere.
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Light Scattering from Surface Excitations:

Surface Polaritons and Surface Spin Waves

2. Prof. S. Ushioda (Univ. of California, Irvine)

Light Scattering Spectroscopy of Surface Phenomena

3. Prof. E. Burstein (Univ. of Pennsylvania)
Optical Studies of Atomic Adsorbate on Metal

Surfaces
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REPORT
D.L.Mills

Financial support from the Yamada Foundation provided me with
the opportunity to visit Japan for a three week period during the
month of May, 1983. It was a very great pleasure for me to meet
with numerous Japanese physicists, under relaxed circumstances
quite distinct from those encountered at short conferences. This
allowed in depth discussions of our mutual interests, with the
consequence that I learned of a number of very interesting new
research results.

I arrived in Japan on the evening of May 7, to depart on May
28. The first week was devoted to visits and discussions with
physicists in both the Department of Physics and the Department
of Applied Physics, at the University of Tokyo. I was also
pleased to have an afternoon's discussion with Professor Y. Kuroda,
who Jjourneyed to Tokyo from Nagoya. I look forward to a possible
extended visit by him to Irvine. This was followed by a visit to
Tohtku University in Sendai, where once again I met with several
physicists. 1In addition, I participated in a symposium there
devoted to optical interactions at surfaces and interfaces.

After this, I visited Niigata University, where I presented a



seminar on our recent research on the electron energy loss
spectroscopy of surface phonons. This visit also enabled me to
complete a manuscript co-authored with Dr. S. Katayama, on the
nature of free carrier scattering mechanisms in the semiconductor
n-type PbTe. This new study is an outgrowth of the research Dr.
Katayama initiated during his extended visit to our research
group in Irvine. Finally, I returned to Tokyo to enjoy a most
stimulating visit to the Institute of Solig State Physics, and to
Present a paper at a Symposium organized by Professor E. Hanamura.
I must say that I was impressed by the breadth and high
level of research activity I encountered at the several institu-
tions I visited during this tour. In a short report such as
this, it is difficult to single out specific pieces of work with
which I wag particularly impressed, since I would have to be very
selective in a way that reflects my own particular tastes and
personal biases. T will mention the many very beautiful exper-
imental studies I encountered of exciton and biexciton states in
the cupreous halides, Several people have contributed pro-~
minently to this area of research. The use of two or perhaps
three Precisely tuned laser beams to pPump the exciton levels, and
induce transitions to the biexciton state form the basis of a
number of experiments each of which is elegant and sophisticated,
and addresses a basic point. fThis body of work, and the closely
related and very fundamental theoretical studies strike me as a
major chapter in soligd state Spectroscopy and the elucidation of
many body effects on the elementary electronjc excitations of
solids. Recent data, yet to be explained fully, are intriguing
S0 we shall continue to hear more of this research. I knew of
particular pieces of work in this area before my visit, and I
greatly enjoyed the opportunity to hear of the research in a

coherent and systematic fashion.



Everywhere I visited in Japan,

the cordiality and hospi-

tality encountered by my wife and I impressed us deeply. I am

particularly grateful to Professor E. Hanamura, whose efforts

made our trip to Japan possible,

and who saw to it that each of

our undertakings proceeded in a smooth and flawless fashion

throughout the entire visit.

Professor Y. Nishina and Professor

S. Katayama were gracious hosts when I visited their institution,

and we wish to thank Professor W.

our stay in Kyoto.

Sasaki for his efforts during

I hope this visit stimulated new contacts

between Irvine and the Japanese physics community that will

continue well into the future.
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REPORT

P. M. Platzman

My visit to Japan covered a 3-week period from June 24-July 11

and consisted of a series of visits and lectures to 7 different

institutions.

In the course of these visits I gave 8 lectures on two

separate subjects, both in condensed matter physics.

The first of these talks was on the subject of "Electrons on Films

of Helium" and concerned itself with the strong interaction of

electrons with the ripples on the surface of a thin helium fiim, and

the possibility of a "phase transition" to a self-trapped state when

the coupling constant (applied electron field) was increased.

This

topic was of interest to many of the condensed matter physicists

concerned with the non-perturbative coupling of electrons to the

quanta of some scalar field (ripplons or phonons).

The second of these Tectures was on "The Physics Of and With

Slow Positrons",

It was presented at the physics colloquia of

several of the universities and attracted a Tess specialized audience

than the talk on Electrons on Films of Helium.

It helped stimulate



much discussion among atomic physicists, high energy physicists,
people interested in muon physics, and condensed matter physics
specifically surface physicists. For example, Prof. Nagamine was
intrigued with the possibility of generating slow muons by similar
techniques. Of course high energy physicists thought about the
possibilities of bright positron sources and storage rings. The
group at the Iron and Steel Institute in Sendai discussed problems
connected with defect formation in metals and the use of positrons
to image these defects near surfaces.

The first stop of my tour was in the Osaka/Kyoto area, where
my host at Osaka was Prof. Date. I enjoyed visiting his laboratory
and having discussions with him, but unfortunately I had very little
contact either technically or socially with other people at Osaka
University. I did, however, speak a Tittle bit with people in the
applied physics area including Prof. Fuji, and a visitor from the
U.S., Prof. Shapiro. There was also a brief discussion on the
subject of narrow band gap semiconductors and glass structures with
one of the professors in the physics department. Back in Kyoto I
had a rather interesting but uneventful visit at the Institute for
Fundamental Physics. My discussions were mainly with Prof. Nagaoka,
who served as my host, and Prof. K. Yamada. Again, as in the case
of Osaka, I had very little opportunity to either socjalize or visit
with members of the staff at this institute in Kyoto.

My next stop was Sendai, where the situation changed dramatically.
I gave several talks there; one at the Physics Institute and another
at the Iron and Steel Institute; and had many good interactions with
the faculty in both places. My host was Prof. Kasuya, with whom I
discussed a broad range of problems ranging from mixed valence systems

to Kondo problems. I also had an extensive discussion and an extra



seminar with a member of the faculty, whose name escapes me, who
worked on the problem of the dynamic structure factor of the
interacting electron gas, a problem which I have had a Tong~-standing
interest in. In contrast to the Kyoto/0saka visit I had many
opportunities to meet socially with the faculty. Prof.. Nishina's
Iron and Steel Institute was equally as hospitable. I next went to
Tokyo where I had numerous interactions with people at ISSP, where
my host was Prof. Fukuyama. At this institution I had the opportunity
to discuss theoretical physics and visit many of the very fine
Taboratories that are there or in the process of construction.
I was particularly impressed with the low temperature facilities and
the high magnetic field facility. Unfortunately, I did not have
enough time to visit the laser or surface physics area, which would
have been very interesting., While in Tokyo I spent a very active
and exciting day at the University of Tokyo where Prof. Kobyashi
was my host and where I had many technical discussions with Profs.
Kajita and Kamimura. I was very impressed with the scope of
activities and the quality of the physics at the University of Tokyo.
My last stop in Tokyo was a trip to KEK, the Photon Factory,
where I was hosted for a very active and busy visit by Prof. Fuke.
The Photon Factory was impressive and the people working there were
doing a number of very interesting experiments on this new facility.
It Tooks Tike it will be a success although T would have liked to
see a few more imaginative experiments being attempted. Connected
with the Photon facility was a muon beam. Prof. Nagamine showed
me around and I enjoyed hearing about some amusing work using
this rather unique probe of matter. There was also a brief
visit with Prof. Watanabe at the adjoining pulsed neutron facility
where we discussed problems of common interest, including high



momentum neutron scattering.

I discovered that I will see many

of these people again at the meeting in Los Alamos this winter.

[ was very pleased by the opportunity to visit Japan and to

discuss with some of the people some problems of mutual interest

in condensed matter physics.

My feeling is that the facilities

for doing physics in Japan are absolutely first-rate. However,

I came away with the impression that many of these front-line

facilities are under utilized in terms

physics experiments.

of really new and interesting

I aTso felt that it would be advantageous

and fruitful for the social aspects of such a visit, as funded by

the Yamada Foundation, to be integrated more closely with the

technical aspects. These personal contacts would help enormously

in improving and continuing the dialogue which is so fragile between

Japanese and American scientists.
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REPORT

Elias Burstein

The timing of my visit to Japan was determined by the completion
of the spring semester at the University of Pennsylvania during
the first week in May, and by my commitment, as an invited
speaker, to attend the International Conference on Ellipsometry

being held in Paris June 5-9.

My visit, which took place during a

period of reasonably fine weather, enabled me to accomplish

several objectives.

i) scientific interchange with solid state

groups at the University of Osaka, Kansei Gakuin University,
Tohoku University and the University of Tokyo, ii) discussions
with the Japanese organizers of the International Conference on
Raman Spectroscopy to be held in Tokyo in 1984, and iii)
discussions with Professores Ryogo Kubo and Ryukichi Hashiguchi
regarding plans for the series of volumes on Contemporary Topics
in Pure and Applied Condensed Matter Science.

I visited with Professor Kazuo Murase and his group in the
Physics Department, Faculty of Science, at the University of

Osaka,

(Toyonaka Campus) on Friday, May 13.

We were joined by

Professor Hajimu Kawamura and by Professor Koji Sawada, the

official host for my visit to Japan.

I presented a seminar on

"Optical Phenomena at Metal Surfaces" in which I gave an "updated"



overview of research on surface enhanced optical phenomena, eg,
Raman scattering, luminescence, etc, including my own assessment
of future directions of research in this area. Following my
seminar, various members of Professor Murase's group gave brief
discussions of their work. I was particularly impressed with the
theoretical and experimental work of Dr. Shunji Sugai on charge
density waves in the transition metal dichalcogenides. One of the
younger members of the group reported some very interesting
material on the energy band structure and the electrical
properties of very thin films of bismuth. That evening Professor
and Mrs. Kawamura were hosts at a dinner in a fine Ryokan in
Mino, which was most enjoyable.

On the following day (Saturday) Professor Sawada accompanied me
on a visit to Professor Haruka Yamada in the Chemistry Department
at Kansel Gakuin University in Nishinomiya. Professor Yamada and
her colleagues have been doing very interesting research on Raman
scattering by molecules adsorbed at surfaces and we had an useful
exchange of ideas. We were joined in these discussions by
Professor Hiromu Ueba of the Department of Electrical
Engineering, Toyama University who has been doing theoretical
work on surface enhanced Raman scattering. We also discussed
plans for a Satellite Conference on the Spectroscopic Studies of
Adsorbates on Solid Surfaces to be held.in conjurctivn with the 1984
International Conference on Raman Spectroscopy Conference, which
were being proposed by a Committee having Professor Yamada as
chairman. (I had received a letter from Professor Yamada
regarding the proposed Satellite Conference prior to my departure
for Japan).

I returned to Tokyo on Sunday to be on hand when my wife arrived
from the US in the afternoon. The next morning my wife and I took
the Bullet Train to Sendai. 1In the afternoon and evening I made
some final preparations for the lecture I was to give the
following day (Tuesday) at the Symposium on Optical Phenomena and
Spectroscopy at Surfaces and Interfaces. The Symposium included
invited lectures by Professor Doug L. Mills and Professor
Sukekatsu Ushioda and myself, followed by several shorter talks
on a variety of topics. (A copy of the program is appended to
this report). My lecture on Optical Properties of Adsorbed
Molecules at Metal Surfaces dealt with the valence electron
excitations of adsorbate-substrate complexes and their role in
the optical properties of molecules adsorbed on metals. Professor
Mills discussed the nature of the surface modes that exist on
magnetic media, and Professor Ushioda discussed light scattering
by surface polaritons and guided EM modes, and some aspects of
surface enhanced Raman scattering. On Wednesday I visited
Professor Yuichiro Nishina's group in the Research Institute for
Iron, Steel and Other Metals. I was impressed by the excellence
of the work that the group is doing on the optical and
magneto—optical properties of the layer compound semiconductors
GaSe and InSe. That evening my wife and I were guests at the
annual dinner meeting of the Fulbright Alumni Association. I was
invited to make some remarks about my own experience with
Fulbright Fellows from Japan and in response talked about my
recollections of two of my former graduate students at the
University of Pennsylvania, Sato Iwasa who has remained in the
US and Koji Sawada, now Professor of Electrical Communications
at Tohoku University. During the next two days (Thursday and
Friday) I spent some time with Professor Sawada's group and, in



particular, with Dr. Mitsugu Matsushita who had spent the
previous year with Professor Herman Z. Cummins' group in the
physics Department of CUNY, and was completing some theoretical
aspects of the research he had been doing with Cummins on
Brillouin light scattering by semiconductors. I also met with
Professor Toshio Tsuzuki of the Physics Department and explored
with him the possibility of his joining the Board of Editors of
Solid State Communications as a replacement for Professor
RKawamura who will be retiring from the Board later this year.

On Saturday Professor Sawada drove us by automobile to Zao
Mountain where we had a beautiful view of the Crater Lake. (The
lake had been hidden from view by a dense fog when I was there
Several years ago). On Sunday the Sawada family accompanied us by
Bullet Train to Morioka where we enjoyed an unusual lunch at a
wan ko soba restaurant and a visit to the Hashimoto Museum of
Art. Monday was spent shopping and sightseeing in Sendai.

On Tuesday we took the Bullet Train to Utsunomiya where we were
met by close personal friends, Nori and Etsuko Yasuyama, who
drove us to the Spa Yunishigawa where we spent the evening at the
Bankyu Hotel enjoying a hot bath and dinner. The following day
(Wednesday) we visited Nikko and then proceeded to Tokyo. In the
evening we had dinner with Professors Ryogo Rubo and Ryukichi
Hashiguchi who are to be Co-Editors with Dr. Pierre Aigrain and
myself of Contemporary Topics in Pure and Applied Condensed
Matter Scinece, a new series of volumes to be published by Gordon
and Breach. On Thrusday I met with Professor Mitsuo Tasumi of
the Chemistry Department, Tokyo University, to discuss the
program of the IXth International Conference on Raman Spectroscopy

to be held in Tokyo in 1984 and the proposed Satelite Conference
to be held in Osaka.

‘e final preparations for my talk

-ate Science Part 1 being held

Y. At the Symposium I presented

mic Adsorbates on Metal Surfaces

tate and the valence electron

alkali and rare gas atoms on

n vibronic aspects and on charge

Yy talk I had an interesting

Sugano of the Institute of Solid

regarding theoretical

leagues have carried out which

ons the charge state of atomic
adsorbates on metals exhibit discontinuities. That evening a
number of the participants at the Symposium and the speakers were
joined by Mrs. Mills and my wife at a very fine Chinese dinner.

On Saturday, Professor Ushioda's parents joined us, and
Professors Sawada and Ushioda, at our hotel. We had a very
pPleasant visit together followed by a tempura lunch at a nearby
restaurant. We left Tokyo for the US with fine memories of our
stay in Japan.
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REPORT ON "WORK OF PHOTOELECTRON
SPECTROSCOPY (UPS) OF ORGANIC
SOLIDS" AT INSTITUTE FOR MOLECULAR

SCIENCE, OKAZARI

CHEN SHANG XIAN
B oM ®

1. Introduction

Prof. Quan and Prof. Inokuchi have mutual interesting
subject in the field of organic solids. They exchanged idea
for a long time so they discussed how to cooperate with one
another in order to enhance the co-operative work between
Chinese and Japanese scientists and promote the progress in
the field of organic solids. In China side, we wanted to do
some work by Ultraviolet Photoelectron Spectrometer but we had
not any experience and instrument. As well known, Prof. Inokuchi
has done such work for a long time and he is one of few pioneers
in this field. On the other hand, Prof. Quan has got a great
success in the field of polymer physics and physical chemistry.
So we try to cooperate in the field of UPS of polymer. It was
a wonderful idea but at that time we had not budget for such
cooperative work. Fortunately, we got financial support from
Yamada Science Foundation. It is a great help so I went to
Japan at 1l4th May 1982 and left Japan at 1lth April 1983.
During that time T stayed at Prof. Inokuchi's laboratory and
joined the UPS group.

2. Schedule

The title of my research project was photoconduction and
phectoelectron spectroscopy of organic semiconductors. Prof.
Inokuchi planned detailed schedule for me. Its contents are
as follows:

(1) Design a simple photoelectron spectrometer. Make
it in Japan then bring it back to China.

(2) Study photoelectron spectra of some basic polymers.
(3) Visit few laboratories (I will describe in more
detail in the following section) in which they
are doing some research works related to organic
conductors or organic semiconductors.

(4) Attend some meetings.



3. Purposes

The main purposes of the arrangements are

(1)

(2)
(3)

to understand the prienciples and operation procedures
of UPS.

to understand the present status in the field of UPS.

to sudy and find their electronic structures of some
typical polymers by using UPS.

4. Experimental

8 research work consisted of a
alyzer and light source. Two
d. One was hydrogen discharge
Other one was resonance lamp by
gy is 21.2, 16.8, 11.7 eV

respectively. Now, I describlé in more detail.

Y. At first, I familiarised
bout two weeks I began to design
n spectrometer. It was used as
idea. After that T redesigned a
2, I was doing some preliminary
g of July, I started to measure
copper phthalocyanine (a-Cupc)
cupc). This work consisted of
lcation the prepared samples by
cy lamp and identification its
tminating charging effect,

of sample and optimum tempera-
Jectra. The experimental work
at the beginning of September.
lere is 0.26eV differences in
between a~Cupc and B~Cupc.

e to get the ionization poten-
known different crystal

-ve deep insight into the nature
. be published recently. (Bull.

Then I started to study the monosubstituted polyethylene,
namely, polypropylene, poly~1, 2-butadine , polyvinylchloride,
polyvinylfluoride, polyvinylalcohol. The purposes of the work

are as

(1)

(2)

(3)

follows;y we wanted

to get the basic data, for example, to get ionization
potential.

to check whether the data obtained from small model
compounds can be extrapolated to polymers or not.

to get some experience how to get reliable data for
the polymers will high ionization potentials.
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These experiences are not easy to do. We may summarize
our experiences as

(1) to take care of the preparation film.
(2) to select suitable solvents.
(3) to choose the best operation temperature.

By such precautions we could get reproducible results. For
example, in the case of polyvinylchloride we obtained the
characteristic peak of Cli, orbital. The result is consistent
with the results obtained gy XPS and theoretical calculations.

The work has been finished. We wrote a paper which will
be used to Bull. of Chem. Soc. Japan. After finishing the
measurement of monosubstituted polyethylene, we started to
measure the photoelectron spectra of multiple fluorosubstituted
polyethylene — polyvinylidenefluoride, polytrifluorocethylene,
polytetrafluoroethylene. Fluorocontaining polyethylene are used
as insulating materials, so it is important to measure the ioni-
zation potentials of such polymers. But for fluoro-containing
polymers they are not so easy to dissolve in ordinary solvents.
Especially for polytetrafluorcethylene no solvent can dissolve
it, so we develop a new method to prepare the thin film for
measuring the photoelectron spectra.

This work has been finished. It will be published in
Polymer J. We are the first one to study systematically the
photoelectron spectra of substituted polyethylene with pendant
groups other than aromatic rings. Our work will promote the
study of photoelectron spectra of polymers by using UPS.

Some of these works reported above has been presented in
the meeting of Chem. Soc. Japan April, 3, 1983 and also presented
in the Joint Symposium of Organic Solid Conductivity and Related
Phonomena between China and Japan.

When I stayed at Japan, Prof. Inokuchi arranged me to visit
some universities and research institutes. These are

(1) Prof. Kuroda laboratory, Faculty of Science,Tokyo
University.

(2) Prof. Harada laboratory, College of Education,Tokyo
University.

(3) Prof. R T laboratory, I. S. 8. P. Tokyo
University.

(4) Dr. Anzai laboratory, Institute of Electronic Technology.

(5) Prof. K /Il laboratory, Department of Material Engineering,
F ¥ University.

(6) Dr. W ¥ laboratory, Institute for Environmental Studies.

(7) Prof. Z® laboratory, North Eastern University.



(8) Dr. ®# laboratory, Institute of Metal Metallurgy.
(9) Prof. Maruyama laboratory, Ochanomizu University.

(10) Dr. Ueno laboratory, Department of Image,Chiba
University.

(11) Prof. E% laboratory, B B University.

(12) Prof. Suga laboratory, Faculty of Science, Osaka
University.

(13) Prof. Shirota laboratory, Faculty of Engineering,
Osaka University.

(14) Institute of Nuclear Fusion, Osaka University.
(15) Museum of Matsushita.

(16) Prof. Uyeda laboratory, Institute for Chemical Research,
Kyoto University.

When I visited the above cited universities and institutes,
I always brieftly introduced my work which has been done-in China
and my work which was doing in Japan. At the same time, I under-
stood their works and exchange idea and disscussed some mutual
interesting problems with each other. For example, I discussed
the present status of excimer and exciplex and discussed some
proposal in the future works in the field of organic solids.
Of course, we spent most time in introducing and discussing
problems in the field of photoconduction and photoelectron
spectroscopy of organic semiconductors. I visit on October 1982
to (1) - (11) and on April to (12) - (16).

5. Suggestion and Feeling

Although Yamada Science Fundation is very famous Society
in the world, it is not well known by Chinese people, so I hope
the responsers of Yamada Science FPoundation visit China and
contact with Academic Sinica to introduce the purposes, the
status of Yamada Foundation. I hope more Chinese scientists
especially the youhg chinese scientists will get financial
support from Yamada Foundation.

Thanks are given to Yamada Science Foundation again for
the financial support.

At least, I would like to express my thanks to Prof.
Inokuchi and Dr. Seki and others, they give me a great help in
my research works when I stayed at Institute for Molecular
Science.
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