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Scattering

REPORT

Stephen M. Shapiro

The purpose of my visit to Japan was to perform scientific research
at Professor Y. Yamada's Laboratory (Osaka University) from April 7 -

June 30, 1983.

During that period I was able to visit other

laboratories and I attended the US - Japan Seminar om Light Scattering

Studies of Structural Phase Transitions.

attached.

An itinerary of my visit is



The research performed was topical and yielded some new and
exciting results which will resolve some long standing problems. 1
shall briefly, summarize the experiments. We studied the phase
transitions occuring in the shape memory alloy NiTi(Fe). NiTi has been
extensively studied in the U.S. and Japan, and the underlying mechanisms
associated with shape memory, martenmsitic transition are not
understood. In addition premartensitic (PM) effects have been
observed. 1In Prof. Yamada's laboratory we performed the most detailed
x-ray diffraction study of any martemsitic phase transformation. Below
the PM transformation in NiTi(Fe), superlattice peaks appear and we
measured the intensity contours of over 50 different peak positions.
The position sensitive detector used in Prof. Yamada's x~ray laboratory
was ideally suited for this experiment since it enabled the exploration
of large regions of reciprocal space for one setting of the instrument.
The main result obtained was that the satellites are broad and
incommensurate with the host lattice. The surprising feature was that
incommensurate wave vector depends upon which Brillouin zone is being
studied. This precludes a simple density wave description of the
transition. It appears that local effects will have to be included in
the fipnal description of the results. The features observed in NiTi(Fe)
are probably present in many other alloys and we plan to continue the
search to establish the universality of our results.

Let me, now, give some general impressions of my visit. The
research was productive and the interaction with the associate members
of Yamada's research group was easy and useful, largely because I knew
them during their stay in the U.S. The interaction with the graduate
students was less than it should have been, most probably due to the
language barrier. I am guilty for not learning enough Japanese and the
students were too timid to attempt to speak English, though most wanted
the practice.

I feel fortunate that I was able to stay in Japan for as long as
three months and allowed to establish a "home" address at one
institute. This allowed my family and I to experience similar problems
that Japanese citizens encounter in their daily life. We better
appreciate and understand Japanese society. By actually doing an
experiment, I had a better understanding of the advantages and
difficulties in doing science in Japan. I encourage the Yamada Science
Foundation to grant more fellowships to U.S. scientists to visit Japan

to do research for an extended period of time at a single institution.
The resulting collaborations will be much stronger than those
established on a whirlwind 2-3 week tour.

In the field of neutrons and x-ray diffraction, I found that the
problems being studied were similar to those being probed in America,
such as phase transitions in incommensurate systems and lower
dimensional magnetism. In the diffraction studies of time dependent and
other nonequilibrium effects in phase transitions, Yamada's group has
taken the lead. With the Photon Factory now operating, Japan could
maintain that lead but Bell Labs and the U.S. light sources will be
working hard to be number one.



In Japan, I was doing work on phase transitions in metals and in
reviewing the literature, it appears that, on a percentage basis, more
metal physics is being donme in Japan than in the U.S. This is a
positive effect since a thorough understanding of metals is so important
in our technically advanced society. On the other hand, the Japanese
effort extended in studying ferroelectrics may not be an advantage,
since it is likely that the field has past its peak of interest.

I found equipment in the laboratories well suited for modern
research studies in condensed matter physics. Most of the research
tools are available within Japanese industry and the dependence on
foreign products is minimal.

A deficiency that I found was that there was little interactieom
amongst the senior staff of the different scientific groups, and
departments, even though the scientific goals are similar. One of the
strengths of the American system has been the open discussion amongst
scientists with different points of view on the same subject. A
particular example in my case was the lack of interaction I had with
members of the Faculty of Sciences who do work in magnetism and on
problems similar to what I have been doing at Brookhaven. Only in my
final days did I visit the Faculty of Sciences. 1 expect the problem
that I faced at University of Osaka is a typical cme. I encourage
methods be devised to promote more interactions such as faculty lunches
and seminars.

An important feature of my visit was the ability to visit
laboratories and meet with scientists. I always associated a name with
the scientific work but had difficulty associating the name with the
laboratory. After my visit, I understand more of the geographical
distributions in Japan and now associate much more the names with places
and faces. Much of the collaboration in the past between the U.S. and
Japan was for Japanese to visit the U.S. to study and work. The
facilities in Japan have reached a point of excellence that it is
possible to equalize the direction of human movement. I thank the
Yamada Science Foundation for allowing me to contribute to the West to
East traffic pattern.

Itinerary for S. M. Shapiro
April 7 - June 30, 1983

April 7 Arrive in Japan

April 7 - 21 Osaka University

April 22-23 KEK (KENS-PF) (Y. Endoh)
April 24-26 Tokyo—ISSP S. Hoshino)
April 27-29 JAERT (M. Tizumi)
April 30 Kansail Meeting on Ferroelectricity

(Kyoto University)



May 1 - June
June 6 - 10

June 10 17
June 17 - 21
June 22 - 25
June 26 30
June 30
April 18

April 28

April 30

May 16

June 1

June 20

June 23

June 28

Osaka Univesity

US - Japan Joint Seminar on Light
Scattering Studies of Structural Phase
Transitions — Hamana-so

Osaka University

Tokyo - ISSP (S. Hoshino, Y. Ito)

Tohoku University (Y. Endoh)

Osaka University

Leave Japan

Seminars

Osaka University
JAERI

Kyoto University
Osaka University
(Colloquium)
Kyoto Sangyo Univ.

ISsp

Tohoku University

Osaka University
(Faculty of Sciences)

Premartensitic Phase Transitions
NiTi(Fe)

Neutron Scattering Studies of
Spin Glasses

Incommensurate Phase in BaMnF,,

Reentrant Spin Glasses

Spin Glasses — A Physicist's
Frustration

Neutron Study of Reentrant Spin
Glasses

Spin Dynamics and Magnetic

Ordering in Mixed Valent
Systems

Reentrant Spin Glasses
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REPORT

(a) General

Uriel Bachrach

I wish to express my appreciation to Prof. H. Umezawa, Director, Institute of
Microbial Chemistry, Tokyo, for his kind invitation to visit his Institute and
other scientific institutions in Japan, and I deeply thank the Yamada Foundation
for sponsoring my trip and for making my visit possible.



I arrived at Narita airport on Wednesday, July 20th and left Japan on Sunday,
August 7th. During that period of time (12 working days) I visited 7 Institutes,
Universities and the Institute of Technology and met with more than 10 scientific
groups from Tokyo, Kyoto, Osaka, Yokohama, Hammamatsu and Nagoya. I also gave 4
lectures on either: Polyamines and Neoplastic Growth, or
Polyamines and Parasitic Diseases

In addition, I had discussions with the various groups and we exchanged informa-
tion and data. During lunch in Tokyo, I also had the pleasure of meeting:

Prof. L. Oka, Director of Clinical Research, Institute of Microbial Chemistry

Prof. T. Nozoe, Professor Emeritus, Tohuku University

Prof. Paw-Wang Yang, Taiwan University, Taipei, Republic of China
In Osaka, I had the privilege of meeting:

Prof. T. Suzuki, Professor Emeritus of Kyoto University
who is a member of the Board of the Yamada Foundation. A detailed description of
my activities is given in the Appendix.
I would also like to express my deep appreciation to Dr. Y. Okami from the Insti-
tute of Microbial Chemistry, Tokyo, who made all of the excellent arrangements,
met Mrs. Bachrach and myself upon our arrival at Narita, and took care of us
during our stay in Japan.

My previous 'visit to Japan was in 1967, when I attended the International Congress
of Biochemistry. During the past 16 years, far-reaching changes have taken place

in Japan and technology and science have progressed dramatically. During my
present visit, I was given the opportunity to visit various laboratories at Univer-
sities, private and industry-sponsored research institutes and at the Institute of
Technology. Being a Molecular Biologist with training in Microbiology, I could
compare the standard of research and facilities in Japan with those in North America
and European countries. My impressions may be summarized as follows:

(b) Science

There is no doubt in my mind that the scientific standard of research in the labora-
tories,which I visited is one of the best in the world. This applies to research
in Microbiology, Biochemistry, Molecular Biology and the specific topic of my re-
search=polyamines. Moreover, excellent facilities, including sophisticated equip-
ment, are readily available to the various groups. The rapid promotion of science
may be attributed to the following factors:

1. Leadership

2. Originality

3. Devotion to science

4. Involvement of industry and private funds

1. Leadership. Prof. Umezawa and his Institute represent an ideal example of
Teadership. I do not know of any other institute in the world which is supported
exclusively by the royalties of previous inventions and discoveries. This is
also a unique example of an institute in which research of more than 100 sci-
entists is coordinated by a director whose authority is both accepted and re-
spected by his associates. There are research institutes dealing with applied
problems such as Merrell's International Research Center in Strasbourg or Roche
Research Institute in Nutely. There, research is conducted by individual groups
which do not always coordinate with each other. The closest analog to Prof.
Umezawa's Institute would be the Institute des Substances Naturelles of the CNR
in Gif-sur Yvette, under the director of the Nobel Prize laureate Prof. D.
Barton. There, too, approximately 100 scientists work under the guidance of
an impressive director, but the coordination between the various groups is
not as intensive. The close collaboration between biologists and organic
chemists is also unique to the Institute of Microbial Chemistry. This permits
the elucidation of the structure of newly isolated compounds and facilitates
the synthesis of more potents and less toxic derivatives. A coordinated re-
search of this kind can be conducted only if the Director gains full respect
and authority, and if his decisions are the result of discussion with his asso-
ciates. I am quite familiar with the mode of operation of the National Insti-
tutes of Health in Bethesda, which is the largest research Institutes in the
world. Even distinguished scientists such as Marshall Nirenberg or Chris
Anfinsen find it difficult to combine biological and chemical research, and
organic chemistry is not an integral part of the biological research. Moreover,



section chiefs in the various laboratories have relatively high degree of free-
dom and conduct their own research. This also applies to the Imperial College
in London, where biochemical research was directed by the late Prof. E. Chain.
A multidisciplinary-coordinated research appears to be one of the reasons for
the rapid promotion of biological sciences in Japan.

2. Originality. Science in Japan differs from that in the States in its tradition
and mode of operation. In a way, Japan was somewhat isolated from the English-
speaking scientists, both geographically and mentally. In many respects, this
was beneficial to science in Japan, as it could progress independently without
prejudices. This resulted in many original ideas. In all of the departments
in which I visited, I found mew concepts which did not compete with,or duplicate
approaches used by investigators in other countries. The following are only a
few examples:

Institute of Microbial Chemistry: Modification of antibiotic substances by
changing growth conditions of the producing agent. This approach, together
with chemical and recombinant DNA technologies, could give rise to less toxic
and more potent antibiotic substances (Umezawa). The potential use of marine
microorganisms for antibiotics and enzyme production (Okami) is another ex-
ample of an interesting original approach.

Mitsubishi-Kasei Institute of Life Sciences. The problems related to origin
of life and growth under extreme environment were originally tackled by the
late Prof.- Egami. These were subsequently continued by scientists such as
Dr. Oshima. In this Institute, too, a close collaboration between biologists
and organic or analytical chemists is remarkable.

Jikei Medical School. In this relatively old Japanese Medical School, ori-
ginal research was carried out. Thus, Hayashi and associates were one of the
first groups to purify ornithine decarboxylase and to study its properties.

Osaka University. In the Research Institute of Microbial Diseases, inter-
esting original studies on bacterial enterotoxins are being carried out. The
chemical structure and mode of action of several toxins have been elucidated
(Y. Takeda).

3. Devetion to sciénsé: Nowhere else in the world have I found such devotion and
dédication to science as I found in Japan, It is quite possible that this de-
dication is not unique to science and reflects the dedication and identification
of individuals in Japan to their jobs., Therefore, scientists and technicians
work more hours, more efficiently and take less leave of absence due to disease
or yacation, .During my many visits at universities in the United States, Canada,
France, Italy, Germany and the Scandinavian countries, a lecture could never be
scheduled for 5:30pm, People would not ‘come. This would not happen in Japan
and eyen at that late hour, a respectable number of scientists and clinicians came.

this appears to be more common in Japan,

Culture

One cannot understand the scientific approach in Japan without knowing the tradi-
tion and heritage of its people. The accuracy, politeness are so deeply enrooted



in the tradition of the Japanese people and are obviously reflected in their atti-
tude towards science, For a visitor, the lack of pollution and the personal
safety of residents in Tokyo and other cities in Japan appear exceptional, I am
much indebted to my hosts for introducing the ancient Japanese culture to me and
to my wife. Visits to places such as Nikko, Nara and Kamakura widended our out-
look, permitted a glimpse into Japan's past and gave a better understanding of the
cultural heritage of the Japanese people.

Conclusions
s science in Japan and towards its people.
n and their accomplishments, and I am con-
will fulfill a leading role. Due to the
o today what France, Great Britain and the
ational level. I have learned that Japan
Africa and also has close contact with
t more should be done to draw the attention
mplishments gained in Japan. This may be
ojects between the scientists of the re-
tiate such projects between Japan and Israel.
Activities during the visit to Japan
July 20 Narita Airport Arrival Dr. Y. Okami
21 Nippon Kayaku Institute Lecture Dr. T. Takita
22 Institute of Microbial Chemistry Lecture Prof. H. Umezawa
23 Free
24 Free
25 Mitsubishi Life Sce. Institute Lecture Dr. T. Oshima
26 Jikei Med. School Lecture Prof. S. Hayashi
27 Visit to Nikko Lecture Prof. S. Hayashi
28 To Kyoto Dr. T. Nakajima
29 Free
30 Free
31 Visit to Nara Dr. S. Otani
Aug. 1 Visit Osaka University Discussion Prof. Y. Takeda
2 Visit Osaka Municipal Univ. Discussion Prof. S. Morisawa
To Tokyo
Visit Tokyo Inst. Tech. Discussion Prof. T. Nagatsu
Yokohama
Hammamatsu U. Discussion Dr. O. Suzuki
Nagoya Univ. Discussion Dr. T. Matsumoto
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REPORT
Kazuo Nakamoto

Under the sponsorship of your Foundation, I spent two months and a half
(September 17th to November 29th) in Japan as a part of my sabbatical leave from
Marquette University. During my stay, I was able to accomplish the following

goals:

(1) Collaboration with Prof. Kida --- Prof. S. Kida of Kyushu University and

I have been collaborating on vibrational studies of dioxygen adducts of metal
chelate compounds since 1980. We have already published four joint papers in this
area. Recently, his group succeeded in the preparation of several novel complexes
of Co(Il), Fe(II) and Cu(I) which can form dioxygen adducts. We measured the
resonance Raman spectra of some of these adducts at Marquette University, and I
brought these spectral data to Kyushu for face-to-face discussion with Prof. Kida.
We plan to write up several papers as soon as additional experiments are completed.

(2) Lectures for Graduate Students --- I gave a series of lectures at the

Department of Chemistry, Faculty of Science, Kyushu University. Three important
topics in inorganic vihrational spectroscopy i(metal isotope spectroscopy, matrix
isolation spectroscopy and resonance Raman spgctroscopy) were covered and lectures
given in English. Xerox copies of my lecture| notes were handed out to facilitate
communication between myself and graduate stutents.

(3) Seminars Given at Universities and Research Institutes --- I gave more

T

than twenty seminars at the following institutions:  Kyushu University(Faculty of
Science), Osaka City University, Kansei Gakuin University, Ube Industries Central
Research Lab, Nagasaki University, Kumamoto University, Kyushu University(Faculty
of Engineering), Hiroshima University, Kochi University, Institute for Molecular
Science, Nagaya University, Kanazawa University, Nagaoka Technological University,
Tohoku University, Institute of Non-aqueous Solutions, Hitachi Central Research
Lab, and Ochanomizu University.

The topic was chosen from the following list depending upon the interest
of host institution:

(a) Recent Developments in Vibrational Spectroscopy of Molecular Oxygen



Adducts
(b) Application of Resonance Raman Spectroscopy to Biological Model Systems
(c) Synthesis of Novel Coordination Compounds via Matrix Cocondensation
Techniques
(d) Science in Argentina (slide show)

(4) Other Activities --- I attended the thirty-third conference on coordina-

tion chemistry which was held at Osaka University during the period of October 10-12th.
I also gave a talk on "Undergraduate Education in U.S.A." at Nagaoka Technical
College, and visited the University of Tokyo{Dept. of Pharmaceutical Science) to
discuss with Prof. M. Tsuboi.

Through these activities, I became acquainted with a number of researchers
most of whom I met for the first time. This gave me a plenty of opportunities to
exchange information about recent developments in the fields of coordination
chemistry, bioinorganic chemistry and molecular spectroscopy. I would like to
express my sincere thanks to Yamada Science Foundation who gave financial support

for my travel in Japan.
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REPORT

K%

The purpose of my visit to Japan was almost fully

executed with a well arranged schedule and a kind response

of the Kyoto University team members for the cooperation

study, even though the staying duration was not so many

weeks.

T had an honourable chance to give the lecture about

"Loess in China and its stratigraphic sequence" at the

Department of Geology and Mineralogy followed by the

detailed discussion and comments

of Japanese members.

As the results, the correlation problem between the

chinese loesses and the Japanese Osaka Group was not

completely solved because of their contrastic difference

in geographic circumstance; that is, the former was formed



under a typical continental nature and the latter under a
coastal island bordered by the warm current of the Pacific
Ocean. Nevertheless, it is of surprising benefit to find
out firstly an approximate correlation between their
magnetostratigraphies. Furthermore, we have succeeded
to correlate one of the type sections of Chinese loess/
paleosol sequence (the Luochuan section) paleoclimatically
with that of the type in Middle Europe (Austria and
Czechoslovakia). This would be one important contribution
of our results to the recent advance in Quaternary
geology or Paleoenvironmental Science.

It seems to be epock-making that we have reached in
a complete agreement to publish the result obtained by
the cooperation research during the last three years,
possible 12 papers, every one holding co-authorship of
some of both members. We discussed about not only the
framework but details of the 12 manuscripts to be published.
It was a heavy work to me but was instructive and fruitful.
They cover rather wide fields of modern geosciences; i.e.
general stratigraphy of loesses in China, magneto-strati-

graphic correlation of a few type section of loess

sequences, thermoluminescence dating of some paleosoles,
pedology of Luochuan paleosols, paleoclimatic change
deduced from the sporo-pollen analysis, vertibrate

fauna of chinese loess, stratigraphic correlation between
Osaka Group and Luochuan loess sequence etc. Fainally,
the title of the book, collective of 12 papers, was

fixed to be "The Recent Research of Loess in China?

I have spent wonderful days during the trip to
Tokyo, especially the visit to the Tokyo University, the
Zoo, the National Science Museum and the National Museum
in Ueho, were excitingly instructive. And one-day
sightseeing tour to the famous, modern buildings and

sites around Tokyo was also very interesting, in addition



to the former days round tour in the ancient capital of

Kyoto which I had already guided just after my arriving

at Kyoto.

Lastly but not less important thing to be mentioned

is that I had recieved much hospitalities from not only

the Kyoto team members but many scientists including

the Tokyo University, the National Science Museum of

Ueno and the Museum of Natural History of Osaka.

For

all these persons, especially for Professor S. SASAJIMA,

I would like to devote my deepest thanks.

Also, I like to send my hearty gratitude to Yamada

Science Foundation for his kind financial support,without

which our results were unable to improve into suci a

comprehensive style mentioned above.

83—2023
¥ B &
Manuel Cardona
Professor Dr.
Max - Planck — Institut fur Festkor — B OB E KRk % Kk B A&
perforschung, Heisenbergtrasse 1
D -7000 Stuttgart 80, F. R. Germany ZAEEE KIRAZE g K B A2

BHRURE

AV R FEITIE, 440
50 B EE DOFEZETE L.
KRERLVXIVDERDE
FREFE 2 LT s,
HEROERBTHAENS 1 B
fI(1983FE8 F 26 Al H
59H2RF®ET) Ik
GahroT, SEEEESE GEREASE, AK
FEEN., RibAZ., KRA%E) CTEHHES

i B PERMNIITY CEitie o1,
BN RFED, RCARER, 7790 K%, <
v 7R - T T2y AR ICHERE PO 25 FED R IC
FRD b & TRIIHEER 2% - BAANZH

DA - ERSBECREREMEE > B AAD
REIZEICDIT D, KBEOIDOEREEY
BT ARBRBEEI > T2OT, »RTH»HH
AOREL, K. 1 T UBROFEREORT
FEOEABITEIN TV, SEIZERTHE»
NIZT VT 7 2B L CREFEECET 2 EHE
ZRED 1 BRI LRHEZRITUERE SRR
BEBIDI,
COEDITEICDNWTIRAEANDBREICEL LD
TEBET 205, ERABERARKETO I AM
WONWCTEFRET %, 8 8 31 BOF %I TR
DEBECEEZ 2TV, HEOKEEEEISS
ZINW, RAROHEFE TREROARICER -
b s d. MO TBRETETVRET 3ET



bolze RATOEY OREIIZEH., KEMWGF
VISADHRE S v— 7 E DB RICE 3 NI,
WA IZOEERORES V- 0% { THEED
#HFh H B DT, 31 BY T, LIRS
BOWMEEL LV E-TBELS R T2, T2
KEOTH 2 —F 2 7-DILES THMIIT T, B
BEOEHKHETBOHE HhORADN — Y D-—~DT
»HBER RFELUI,

AXRTIT-I AEOEEIT, »v K FERORR
Lz Z20EE» 5 BIENch, BR-BLT,
[GaAsitiB i 3BT < U BEL & FHHE| TH
site CHREERD S V- FBEI-REFBRT.
FEESASLEIDGaAs T F A v EL FEIE B
THBPRENFRE2RL 12D, REHEY G Ga
L As BEFDERE ABBRETERESETLC L

PERLIZEDTH 5,

SEO AN K> KO R 2RI L I UHEBSE
RRUAE~OEYHREFEE LT O LBHE LI,
FHICHREE L REDBZEDII D LMEFTEOEE 2R
gl ahic i/ U THER 2N 0
BHEEV, TBRE M. HEOBEEFEH
EVEEPELAL U TEE SN, BELEHWT
WLUTHENE, BESE, BE2ERTALIL
T EMIRNDITHESR E UTHICEHE V., BEI
BLTHSE2Bb - NE, £HIERERE X
BHTHANNEDOMELZL T > WEMRE. F
FHEEA, KERHC . FHE, HERXOEEL L
DEHRICEABMT S > 23RO F 2 ITHbE TR
BT3B,

REPORT

Manuel Cardona

This was my £ifth trip to Japan, I first visited Japan

in 1966 to attend the International Semiconductors Conference

in Kyoto. The second time, in 1971, I attended the Vacuum

Ultraviolet Physics Conference in Tokyo. In April 1980 I at-

tended a 2 day meeting of the Program Committee of the In-

ternational Conference on the Physics of Semiconductors in

Tokyo, and, in September 1980, the Conference itself in Kyoto.

I had, therefore, barely had occasion of travelling widely

through Japan, meeting people and visiting research organi-

zations (except for short visits to deliver lectures at the

I1SSP, University of Tokyo).

In view of the large number of Japanese scientists who

have worked in Germany under my supervision in the past 12

years (about 8), I regretted not to have first hand knowledge

of their development and the general working conditions at

Japanese institutions of higher learning and research. The

Yamada Foundation provided the opportunity to remedy this

deficiency. During my stay in Japan under the auspices of the

Foundation I had the opportunity to visit five universities
(University of Tokyo, Tsukuba, Tohoku, Osaka at Toyonaka and



Osaka at Suita) and some of their dependencies (Synchrotron
Radiation Laboratory of the University of Tokyo, Photon Fac-
tory at Tsukuba). I delivered four talks on aspects of Reso-
nant Raman Scattering in Semiconductors. I had the honor of
having one talk at Toyonaka attended by the President of the
Foundation.

At all of the institutions I visited I had close contact
with Japanese researchers who had worked with me at the MPI.
In most cases I was invited to their homes. Because of this
fact my trip was very efficient from the point of view of
learning the way of research at institutions of higher educa-
tion in Japan. I hope to be able to repeat soon, with suffi-
cient time to visit also jindustrial laboratories (SONY, Hi-

tachi, Sanyo, Mitsubishi, etc.). A fellowship recently granted
by the JSPS should provide this opportunity. I would also like
to add that during the recent trip to Japan I was able to en-
gage two Japanese scientists (Dr. Suimoto, Sendai, and Dr. Tani-
guchi, Tokyo) who will spend one to two postdoctoral years with
me in Germany. This, by itself, made my trip worth while.

My visit to Japan started in Tokyo on August 21. The first
five days I attended the International Conference on Amorphous
and Liquid Semiconductors at the Kendairen Kaikan (part of the
visit was not supported by the Yamada Foundation). Attendance
at the meeting was particularly rewarding because of the large
participation from Japanese industry which is leading in appli-
cations of amorphous semiconductors. I delivered a lecture on
the vibrational spectra of hydrogen bonded to microcrystalline
Ge and Si.

The Yamada sponsored program started in the morning of
August 27 with a lecture at the ISSP of the University of To-
kyo (Roppongi). I was very impressed by the attendance on Sa-
turday during vacation period (it would be impossible in Ger-

many). Among the attendants were some of the top Japanese scien-
tists in the field of Solids. I also visited the laboratories
of professors Minomura, Shionoya, and Miura with whom I have
close professional contact. I was particularly impressed by the



recent expansion in Prof. Miura's lab and also by the new laser
facility under Prof. Shionoya.

After lunch I visited the Synchrotron Radiation Lab at
Tanashi where my host was Prof. Suga, a former MPI postdoc
and old friend. I was impressed by the ease of operation of
the storage ring. The related unbureaucratic access to synchro-
tron radiation would be the envy of German scientists.

On Sunday, my only free day in Japan, I visited Kamakura
accompanied by Prof. Suga.

On Monday, August 29, I went by train to Arakawaoki from
where I was taken by Prof. Onari, another former coworker, to
Tsukuba University. I visited and gave a lecture at the Depart-
ment of Applied Science which is headed by Prof. T. Aral, ano-

ther ex-MPI guest scientist. After giving a lecture I visited
Photon Factory. No comparable facility exists in Germany.

Next day (August 30) I left by Shinkansen for Sendai
Station where I was picked up by Prof, Y. Oka, another former
MPI associate and friend. I gave a lecture at the Physics De-
partment of Tohoku University and discussed mainly problems
related to black phosphorus with Prof. Morita. I also had sti-
mulating discussions with Prof. Ishigame, another MPI-"Graduate'.

From Sendai I left by plane for Osaka on August 31. My host
there was Prof. K. Suzuki, another MPI-"Graduate'", who also had
been responsible for the organization and success of the whole
trip. I was taken by him to the Toyonaka Campus where I visited
the Laboratories of Professors Hamakawa, Murase, Kushida, and
Narita. I gave a talk (as mentioned above attended by the Pre-
sident of the Foundation) and enjoyed a particularly nice
evening party with the members of the Physics Departments. I
also discussed problems of mutual interest with Prof. X. Cho, another
MPI-"Graduate" and old friend. Next day I visited the Suita Campus
where I held discussions mainly with Profs. Mitsuishi and Hamaguchi.

My visit to Osaka was marred by the tragic incident of the



Korean Air Lines Plane. I had flown to Japan over Anchorage
with KAL and was leaving the same way the day after the incident.

In conclusion, I consider my visit to be a great success. I
could hardly have visited more places and absorbed more informa-

tion in the short time allotted.
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REPORT

It has been a truly delightful and meaningful visit.

Hong Sik Yun

It gave

me a great opportunity to observe today's Japanese astronomy by visiting
various major astronomical observatories and institutions, meeting a
number of outstanding astronomers, especially in the field of solar
physics to discuss new research problems and working towards future

development of cooperative research.

My major activity during the visit may be summarized as the
following four parts, namely (1) research performed at Tokyo Astronomi-
cal Observatory, (2) visits to major observatories and institutions in
Japan, (3) lectures given at Tokyo Astronomical Observatory and Hida
Observatory, and (4) discussions on possible future development of

cooperative research,.

(1) Research performed at Tokyo Astronomical Observatory

I concentrated on analyzing high dispersion spectra of sun-

spots taken at Sacrament Peak Observatory last winter.

During the

first two weeks I was mostly occupied with converting a set of computer

programs I brought along to FACOM MR 380.

Some improvement has been

made to the program, particularly to the calculations of the partition

function of diatomic molecules.

With the improvement several observed

molecular line profiles of a sunspot (SPO 6403) have been calculated by
using the umbral and penumbral models proposed by Yun, Beebe and Baggett

(1982).

From this study we were able to show that our proposed models

account for the observed profiles reasonably well except for MgH lines.
At present the MgH anomaly appears to be attributed to the influence of
the lateral influx of the background photospheric radiation floating

around within the spot.
corroborate such evidence.

A further careful investigation is needed to



(2) Visits to Japan's major observatories and institutions

(a) Okayama Astrophysical Observatory
(August 3 - August 4)

Dr. Ishida and Mr. Shimizu guided me around the observatory,
describing their observing facilities and equipments. The new magneto-
graph was truly impressive. I expect that it will make significant
contribution to the understanding of solar physics, particularly solar
magneto-phenomena.

{(b) Kyoto University, Institute of Astrophysics and Kwasan
Observatory
(August 5 - August 7)

Dr. Kawaguchi and Dr. Kogure showed me around Institute
(library, computing facilities and data reduction equipment etc.).
Mr. Suematsu took me to Kwasan Observatory to show me Photometric Data
Systems and their data reduction facilities.

(¢) Hida Observatory
(August 8 - August 10)

Dr. Kawaguchi and Dr. Kanno gave me a thorough guide to the
newly installed domeless solar telescope. It is a really impressive,
fine telescope and it appears to be designed carefully for high resolu-
tion photography and for high dispersion spectroscopy. I had an unexpe-
cted pleasure to make actual observations in early morning hours with

Dr. Kawaguchi during three days' visit. I hope to return to Hida to
make some observations in the future.

(d) KXiso Observatory
(August 11 - August 12)

With a kind invitation from Dr., Takase, I had an opportunity
to visit Kiso Observatory. I feel very lucky to visit Kiso because this
trip was not in my schedule. It appears that Kiso is far better equipp-
ed than any other observatories I visited so far, although I did not
have a chance to visit Nobeyama Observatory.

{(e) Tohoku University, Department of Astronomy
{August 22 - August 23)

It was a pleasant trip to Sendai. Dr. Suda and Dr. Takakubo
kindly guided me around Department and showed me their facilities.
Although Department is rather small, they seem to have good astronomy
program.

(f) University of Tokyo, Department of Astronomy
{(July 27 and August 25)

I had a pleasure to meet Drs. Unno, Osaki, Takakura and Kodai-
ra at Department to talk about not only astronomy but also education in
general.

(3) Lectures given at Tokyo Astronomical Observatory and Hida

Observatory
(July 8 and August 9)



The results of high spatial and spectral resolution observa-
tions of sunspots made at Sacrament Peak Observatory with the Echelle
Spectrograph at the Vacuum Tower Telescope were presented and described

for their theoretical interpretation.

The observed spectra of Call H,

K and an infra-red region scanned across the spot were examined to

investigate overall spectral characteristics across the sunspot.

With a

variety of model atmospheres, Call H, K and 8498 A line profiles were
calculated for those sample regions, using a non-LTE line formation

procedure.

The optimum models representing both of the umbra and penum-

bra regions were presented and their physical properties were discussed.

(4) Future development of cooperative research and exchange of

scholars

During the visit I had a number of occasions to talk about

some possibilities of working together in the near future.

seems to be very bright.

The outlook

I had some discussion with solar physicists at

Tokyo Astronomical Observatory to develop a future cooperative research
on sunspot flares, making use of Hida and Norikura observing facilities.
I hope my visit to Japan provide an impetus for opening up the new
channels between the two astronomical communities.

In conclusion I would like to express my sincere thanks to
YAMADA Science Foundation for the financial support that made my fruit-

ful visit to Japan possible,.
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REPORT

Robert W.

I came to Japan for a month's visit, beginning 17th April

1983.

During this month I was attached to the Research Groups

of Professors J. Takamura and P.H. Shingu in the Depattmant ‘of
Metal Science and Technology, at the National University of

Kyoto.

into four categories:

My professional activity during this stay was divided

(1) Detailed discussions with Professors

Takamura and Shingu of their Groups' research activities during
the past few years and relating some of these results to those
obtained by my own group; (2) delivery at Kyoto University of

a formal research lecture on certain aspects of the behaviour

of metallic glasses; (3) detailed discussions in Kyoto, and
elsewhere in Japan, of parts of the text of the third edition

of my large textbook, 'Physical Metallurgy', which led to sub-
stantial additions in proof to take account of recent and forth-

coming Japanese publications;

(4) visits to Laboratories elsewhere

in Japan and delivery of three 'external' lectures.

At Kyoto, discussions centred on the following topics:
(1) the morphology and origin of deformation bands in plastically



deformed metallic single crystals, and some aspects of mechanical
twinning in such crystals; (2) the application of positron an-
nihilation in connection with defects in metals; (3) the applica-
tion of nuclear magnetic resonance to the study of ageing in an
aluminium alloy; (4) various approaches to the study of relaxation
in metallic glasses, including dilatometry and microcalorimetry;
and (5) ultrarapid solidification of alloys generally, a field in

which recent advances have been exceptionally fast.

I should like especially to comment on the remarkable longterm
strategy which has led Prof. Takamura, over a period of 30 years,
progressively to a full understanding of the origin of deformation
bands in deformed metals. This topic was left half completed some
30 years ago by a number of metallurgists (among whom was Prof.
Takamura himself), and although the topic then became unfashinagle
(scientists are second only to clothes designers in their sub-
ordination to fashion), Prof. Takamura had the insight and persistence

to apply to this half-understood phenomenon, by degrees, a proper
modern quantitative analysis. I shall make it my business to

spread knowledge of this topic in the West, especially bearing in
mind that much of it has been published in Japanese. Another field
in which remarkable progress has been made at Kyoto is Prof. Shingu's
study of rapid solidification of alloys, a field in which Kyoto

can hold up its head even in comparison with the much larger team
working at Sendai; for instance, Prof. Shingu and his coworkers

have very recently established the first alloy glass based on
aluminium.

I was able, I believe, to draw to the attention of the Kyoto
scientists a number of recent and forthcoming European and
American publications, especially in the rapid solidification
field; and since my return to France I have been able to send
some further information. Similarly, I have already passed copies
of some of the large number of reprints I collected in Japan
to colleagues in France, Germany and England.

I spent a total of 5 days visiting laboratories outside Kyoto:
1 day visiting Prof. Imura's laboratory at Nagoya University;
1 day visiting Professors F.E. Fujita and I. Ohnaka at Osaka
University (where I also delivered a lecture under the auspices
of the Japan Institute of Metals); 1 day visiting Dr. S. Takayama
at the Hitachi Central Research Laboratory on the outskirts of



Tokyo, and lecturing there (on which occasion I also dined with
Prof. R.R. Hasiguti of Tokyo Science University, who is a fellow-
editor with me of the Journal of Nuclear Materials); and 2 days
visiting the Research Institute for Iron, Steel and Other Metals
at Tohoku University and lecturing there (I spoke with Professors
Masumoto, Fujimori, Hashimoto, Hirabayashi and Koiwa as well as
some of their collaborators, and saw the remarkable new high~field

hybrid magnet laboratory now under construction there) .

Here are some impressions I formed during these visits:
(1) the impressive flowering of high-voltage electron microscopy
of metals in Japan, which is now well ahead of what one can

find in Western countried; (2) the very striking mix of research

related both to capital products and to consumer products at
the Hitachi CRL, and the amount of fundamental research in
progress there; (3) the impressive and perhaps under-appreciated
work of Prof. Ohnaka at Osaka University on production of
rapidly solidified wires by quenching into water (much more
difficult than it at first appears); and, of course (4) the
truly remarkable body of work on rapid solidification of alloys,
both metallic glasses and (recently) crystalline alloys such

as steels and superalloys, at Tohoku University under the
leadership of Prof. Masumoto. What impressed me there more
especially is the gift shown by the investigators for asking

the right questions, so that their answers are almost always
fruitful. I should add that I also enjoyed meeting again Prof.
Hirabayashi at Tohoku, who has performed wonders in applying
high-resolution electron microscopy to the study of ordering
alloy systems.

If time had permitted, I should also have gone to the Japan
Institute of Metals Research and to Kawasaki Steel Central
Research Laboratory (both of which I visited on earlier occasions)
and ideally to some other laboratories too. There is never enough
time, and I wished to devote the major part of my energy to XKyoto.
My wife and I were able to spend a 'long weekend' travelling
a little off the beaten track, including visits to Izumotaisha
Shrine and Matsue, where I particularly enjoyed seeing some
early swords classed as National Treasures of Japan.

I should like to pay tribute to the readiness of my hosts
to devote time and attention to me at a busy time of the year,



and to the heart-warming hospitality shown to my wife and
myself. The spontaneous warmth of reception we encountered, on
this as on previous visits to Japan - and to Kyoto especially -
has added to our admiration for Japanese metallurgical science
a great fondness for individual Japanese!

The brochure of the Yamada Foundation stresses the importance,
for Japan, of fundamental scientific research. My experience
indicates that, in metallurgy, this principle is well recognized,
that the current balance of fundamental and applied research
is well judged, and that seedcorn for future industrial enter-
prises is being grown in the Universities.

My great gratitude goes to the Yamada Foundation, to its
Board of Directors and to the Council of Trustees and Selection
committee, for making this memorable visit possible.
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