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William P. Halperin

On September 15, 1984 | began my visit to Physics
laboratories in Jopan, genercusiy supported by the Yamada Science
Foundation. This was very successful ond productive from a number
of points of view. He have had the opportunity to discuss and



refine our thinking about new areas of research at ultroa-low
temperatures and to moke comments about experiments in progress in
my colleague's laboratories in Japan.

From Sept. 15 to 17 | was invited to Tohoku University by
Prof. Ohtsuka. Of particular note was the new modern ultra-low
temperature laboratory and helium liquefier facilities. A new
copper adiabatic demagnetization refrigerator has been constructed
and appears to work well. There is no evidence for the notorious
time~dependent heat leak and this is an important cryogenic
achievement. One of the world's best "Leiden-style” dilution
refrigerators has been developed in this laboratory. This work is
based on fundamental research on turbulence effects in flowing
helium solutions. HMoreover, @ novel process for cooling dilute
solutions of e in 'He has been suggested by this research. This
is an extremely Interesting area in low temperature physics in that
technical progress must be made to achieve sufficient cooling of
these solutions to observe the theoretically predicted fermion
pairing condensation. There are similar efforts in other
laboratories in Japan but with different approaches for cooling the
helium solutions as will be discussed later. Uery extensive work is
in progress to measure the nuclear and electronic magnetic
structure of a number of hyperfine enhanced magnetic compounds such
as Tmlog using neutron diffraction techniques in col laboration with
a group at Oak Ridge, Tennessee.

On Sept. 18 and 20, | visited the Institute of Solid
State Physics of the University of Tokyo, including the research
group's of Prof. Ogawa and Prof. lkushina. (I would like to note in
particular that Dr. Takano in Prof. Ogawa's laboratory has been
most helpful in arranging details of my visit to Japan for which |
would like to express my gratitude.) At the ISSP the most powerful
ultra-iow temperature refrigerator in the world has been
constructed and is being used to investigate the nuclear magnetic
erdering of the quantum crystal solid e, The magnet ic
suscept ibility measurements are performed in collaboration with
Prof. Shigi of Osaka City University. Important information
concerning the microscopic interactions between He nucleii are now
forthcoming from this research. The pairing condensation in helium
solutions will also be sought using the power of this double
nuclear demagnetization refrigerator. Apart from refrigeration,
reliable thermometry is perhaps the most challenging problem.
Discussions with Prof. lkushima's group led to the suggestion of

—8—



acoust ic attenuation thermometry. Informal seminars on e
superfluid collective modes and on acoustic techniques were held
with the participation in the former by Prof.'s Naimezawa, Ebisawa,
and Hasegawa. The work on helium interfaces in Prof. lkushima's
group is very impressive, including measurements of the free-
surface tension and magnetism of several atomic layers of e at
very low temperatures. This has become a very exciting subject with
some other work being done in France and USR.

On Sept. 19, | visited Prof. Kobayashi's laboratories in
the Faculty of Science at Tokyos University. Here there are
excellent facilities for photo-lithographic techniques and
fabrication of very small particlies. This is ocne of the most
product ive and active groups in metal particle physics and in the
study of Anderson localization, HMR, ESR, electrical conductivity,
magnetoresistance, ond specific heat measurements are carried out,
New cryogenic construction includes twe new dilution
refrigerators,in one case where the siluer particle heat exchangers
are made with home-made metal particies. The technology for making
tin porticles is being applied to the problem of cooling helium
solutions, With isotopically enriched tin particles adiabatic
demagnet izat ion may prove to be more efficient then with more

convent ional materials, Here also the thermometry problem will be
gn important challenge and the ultro-small metal particle
techniques may be critically importont.

On Sept. 22 | visited Prof. Hasuda and his group in the
Faculty of Science at Nagoya University. Here also large, new
modern iaboratories hove been constructed with large
radio-frequency shielded rooms and two adiabatic demagnetization
cryostats. The largest of these is comparable to the big machine
ot 1SSP in Prof. Ogowa's group. Extensive investigations have been
conducted on the thermodynamic properties of nuclear magnetic
ordering in the guantum crystal e with particular emphasis on the
specific heat and thermodynamic pressure near and below the
magnetic ordering transition temperature, less than 1 mK. It is
remarkably useful that this careful work can be used together with
that from [SSP and Osaka City University te reach an understanding
of such an important physical system. Prof. Masuda has attemted
direct adighatic demagnetization of solid Me. | believe that this
will ultimately be the only way to cool e solid to the necessary

—9g—



low temperatures to directly study nuclear magnetic ordering in the

high pressure hcp phase, Ho other group is active in this area at
this time,

From Nagoya my trip led to Kyoto with discussions
beginning on Sept. 24 {holiday) and continuing through Sept.25 with
Prof. Hirai and his research staff. R wide variety of projects in
progress here include pulsed NIR measurements of single crystals of
nuclear magnetically ordered solid e and on the superfluid
R-phase. Uery useful discussions on NNMR technigue were held. This
work hos stimulated interest in imaging using Fourier Transform
NMR: now an exciting topic in medical research. Heat capacity
measuremnents of liquid 3He in porous vycor glass show that in
restricted geometry there are alterations in the expected
Fermi-liquid behavior, This should lead to important contributions
in understanding the interface between e and solid boundaries and
moy be of technical importance for cooling to very low
temperatures.

Prof, Hoseda of the Faculty of Science hosted me
at Osoka University on Sept. 26. Here | learned about the extensive
work that is going on in Prof. Hosedao's group exploiting different
adiabatic cooling schemes on dielectric moterials. The principle is
based on the magnetic field dependence of the singlet-triplet
splitting. With suitably large mognetic fields, level crossing can
be achieved producing cooling of the nuclear Zeeman bath. This
approach may be able to produce nuclear magnetic ordering and
should be controsted with the rotating frame experiments of Abrogam
and colleagues. Pulsed magnetic field cooling has been successfully
achieved and excited state mognetic ordering observed. Rather
interesting experiments to study liquid molecular hydrogen far
below its freezing teperature are in progress. This is achieved in
a zeolite matrix. | also visited the pulsed magnetic field and high
pressure laboratories . These techniques are very importoant for the
development and study of new moterials in condensed motter physics.

On Sept. 27, Prof. Shigi invited me to his laboratories
in the Dept. of Physics at the Osoka City University, This group is
one of the most important and productive training places for low
temperature physicists in Japan. Nuclear odicbatic demagnetization,
Pomeranchuk cooling, Kapitza thermal resistance measurements,
magnet ic susceptibility measurements through the ordering



temperature of 3He solid, are some of the topics for which this
group has become so well known. Recent 4th sound measurements in
different pore sizes performed on superfluid e show dramat ic
effects that are to be studied further in a Helmholtz resonator
experiment. An investigation of phase separation of helium
solutions at low temperatures is in progress using an extremely
precisely constructed paralle! plate capacitor. New developments
for refrigeration at 1 K using e closed cycle refrigeration and
the Joule-Thompson effect will be important in large scale
superconduct ing magnet applications. We discussed small scale
commercial applications as well. A new double nuclear

demagnet ization system is now being constructed for investigation
of a pairing condensation in helium dilute solutions, and for study
of polarized mixtures of helium isotopes. It hos beern an honor and
a pleasure to visit Prof. Shigi, my sponsor for this visit to
Japan,

On Sept. 29, in Yamaguchi, | saw Prof. Nagai of the

Faculty of Science of Yamaguchi University. We had the opportunity
to discuss his and my work on the collective modes in superfluid
e, His recent calculations of the acoustic impedance are very
important to the interpretation of our experiments at Northwestern
University. A theoretical investigation of the character of the
superfluid A-to-B transition is quite interesting, particularily
from the point of view of the stability of o possible Fuide-Ferrell
state.

Rfter a short visit to Hiroshima | returned to Tokyo and
feft for the United States on October 3, 1984,
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REPORT

Michael T. Hutchings

My visit to Japan was arranged by Prof. K. Hirakawa (I.5.S.P) with the help
of Professor H. Ikeda (Ochanomizu University), and afforded me the
opportunity to visit a number of laboratories to discuss the current
research being carried out there and to view the facilities available. I
presented six seminar talks at these laboratories during my visit.

For the first two weeks of my visit I was based at I.S.S.P. in Tokyo, from
where 1 visited the National Defence Academy, Ochanomizu University, the

JAERT at Tokai, and Nagoya University.

I then moved to Sendai to visit the

RIISOM, and the Physics Department of Tohoku University, and finally to

Kyoto University.



At I1.8.8.P. I heard about the current work in the field of frustrated
magnetic systems and chirality order undertaken by Prof. K. Hirakawa, on
neutron scattering from quenched superionic compounds AggSX (X = I,Br) by
Prof. S. Hoshino, and on the establishment of a new neutronm scattering
technique, neutron spectral modulation, by Prof. Y. Ito. I briefly
discussed the work on [1d] conductors and superconducting compounds by Dr.
M. Sato and Dr. H. Fujishita. I was very interested to see the new major
facility for ultra-high pulsed magnetic fields and the ultra—-low
temperature facility. My seminar on Dec. 3rd was on the recent work at
Harwell, carried out in collaboration with the Clarendon Laboratory, Oxford
University, and Riso National Laboratory, on fast ion conduction in
fluorite structured compounds as studied by neutron scattering techniques.

My visit to N.D.A. on Nov. 28th was arranged by Prof. K. Hisano, and we
discussed his recent work on infra-red emission from fluorite structured
compounds, giving information on the temperature dependence of optic phonon
modes. I also saw the excellent facilities there for materials
investigation and heard about Prof. K. Okazaki's work on internal stress in
ferroelectric ceramics.

Seminar talks on our fast—ion conduction work on Nov. 30th, and on an
investigation of the critical behaviour of ferromagnetic Rb CrC14, carried
out in a collaborative programme between Harwell and the Inorganic ’
Chemistry Laboratory, Oxford, on the Dec. 5th, were given at the Physics
Department Ochanomizu University. There I saw the SQUID magnetometer, and
heard about Professor Ito's current work on the two-dimensional competing
exchange magnetic systems Fe, Mn;_, TiO3. Unfortunately Prof, Tkeda was
absent due to a bereavement.

I am grateful to Prof. Y. Ito and Dr. M. Iizumi for showing me the neutron
scattering facilities at JAERI on Dec. 4th, and I was impressed by the
number of experiments in progress around JRR-2. I was interested to hear
of the plans for JRR-3 in view of a similar programme for rebuilding DIDO
at Harwell.

I gave a third talk on the fast~ion behaviour of fluorites at Nagoya
University, Department of Applied Physics, on Dec. 7th. T saw the
extensive X~ray diffraction facilities there, and also the very impressive
Hitachi H~1250T electron microscope. Prof. Kato described his beautiful
X-ray topography experiments showing a new phase of quartz, and Prof. J.
Hirada, my host, described his work on disordered Ay Mn alloys.

Dr. Sakata described his initial experiments on GaAs superlattices.

Profs. K. Suzuki and Y.Endoh arranged my visit to Tohoku University, where I
spent Dec. 10th at the RIISOM and gave a seminar talk on Harwell's applied
neutron scattering programme. I talked to members of three groups
utilizing neutron scattering techmiques there, and saw the excellent steady
state high field magnet facility. Prof. Suzuki showed me his facilities
for producing and examining amorphous metals and metallic glasses. I had a
brief talk with Prof. Ishikawa on Dec. llth and he described the
exploitation of cold neutrons from spallation sources, and his extensive
range of interests including excitations in metallic magnets. Finally I
visited the Department of Chemistry, Kyoto University, on Dec. 13th where I



gave a seminar talk on Rb,CrCl,. Prof. Mekata, my host, described his work
on frustration effects in magnetic materials of the form ABCl, with A =
Rb,Cs and B a transition metal ion, and Prof. T. Murao described his work
on singlet ground state systems.

My overall impression of University research in Japan was one of great
interest and very high activity in many fields of solid state physics. The
new major facilities were extremely impressive and offer Japanese
scientists equipment equal to or better than available in other countries.
On the other hand I was particularly interested to see how individual
groups produced their own materials for their research, often at relatively
low cost but with a great deal of effort and ingenuity. There is no doubt
that Japan's lead in certain fields of solid state arises from this effort
in sample preparation. In neutron scattering it was evident that
international collaboration, particularly with the U.S.A., was providing a
major stimulus to new projects and ideas. It is clear that Japan's high
reputation in theoretical physics is now being matched by the experimental
work being carried out.

I am extremely grateful to the Yamada Science Foundation, and to my hosts
in Japan, for giving me this opportunity to see at first hand the nature

and scope of the excellent work being carried out.

The memories of my

visits, and of the impressions of the culture of Japan gained on weekend

trips, will remain with me for a long time.

I hope that reciprocal visits

by Japanese scientists will maintain the contact between research workers

in our countries.
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REPORT

David Beach

My wvisit to Japan, founded by a grant from The Yamada

Science Foundation, allowed me to meet three groups of

Japanese Scientists.

My primary objective was to discuss

recent advances in the field of fission yeast molecular

genetics with Professor Mitsuhiro Yanagida at Kyoto University,

where I also delivered a lecture on my work. The time spent

in Kyoto turned out to be extremely valuable, certainly for

myself, but also I think for Dr. Yanagida's students who

do not frequently get to meet foreign scientists working in

their field.

In addition I visited Dr. C. Shimoda (City University

of Osaka) and Dr. M. Yamamoto (University of Tokyo).

The

discussions in Tokyo were particulainly valuable as they

led to an exchange of biological strains and isoclated genes

between myself and Dr. Yamamoto.

They will benefit the

research efforts in both our laboratories.



In Summary I am very grateful to The Yamada Science

Foundation because without their financial support I would

not have been able to visit Japan. Meeting Japanese Scientists,

in person rather than just through written papers will allow

much more ready exchange of ideas and materials than was

previously possible.
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REPORT

Sigeru Huzinaga

I left Edmonton on August 12th, 1984, and returned on September 3rd, 1984.
The following is a brief description of my scientific activities in Japan.

(1) Department of Phvsics. Co
shu Universit

of General Education,

During the period of August 15th through August 20th, I shared many
hours of discussion with Prof. H. Taketa, Prof. K. Oohata, and

Prof. S. Katsuki.

They are all my former colleagues in Japan.
Kyushu University for Canada in 1968.)

(I left
In 1965, Taketa, Oohata, and

myself started an ambitious research project in which extensive use of

Gaussian-type functions was promoted in molecular calculations.

Since

then we have been still engaging actively in this undertaking.
Prof. Katsuki came to Canada twice to work with me on the MSXo method

and the model potential method.

Presently he is applying his version of

model potential method to various problems relating to metal surfaces

and catalysis.

A recent successful application has been made to PMlzan

and we discussed the calculational results in detail.

(2) The Second Japanese Symposium on Theoretical Chemistry

(Kyoto Seminar House, Kyoto)

This symposium was held from August 2lst to August 24th.

It was

organized by a committee of four men, Drs. H. Nakamura, K. Nasu, K. Hiras,
and A. Yamaguchi, all well-established researchers of highest caliber.
The program contained 19 invited talks covering a wide range of subjects

and two lively poster sessions.
mostly young chemists.

There were more than 110 participants,
Relatively small number of senior scholars were
present, characterizing the nature of the symposium.

The participants

were all accommodated in the facility within the Kyoto Seminar House.
As a result, scientific exchanges prospered from morning till midnight.
I gave a special invited talk on 'parallel processing computers and

computational chemistry".

T described extremely bright prospect of

emerging non von-Neumann computers, exemplified by a large-scale parallel
processing computer, Myrias 4000, which will be completed in the very

near future by Myrias Research Corporation in Edmonton.

It is almost

certain that there will be a quantum jump in computing power available
for computational chemistry within a decade and in my talk I emphasized
the need of an early start of algorithmic and programming development in
computer chemistry in order to extract maximum benefit from this new

development in computer technology.



I was extremely happy to have had this excellent opportunity of
making acquaintance with quite a few young chemists in Japan. I plan
to invite at least three of them to come to Canada to emngage research
activity relating to parallel processors.

3 Institute for Molecular Science (Okazaki)

On August 27th, I paid a visit to the Institute, where Dr. K. Morokuma
leads an excellent theoretical research group, certainly one of the most
powerful in the world. I gave a talk entitled "Choice of basis sets, art
rather than science?" I stressed the importance of using high quality
basis sets in ab initio molecular calculations so that the result
would not be marred by undesirable basis set dependency. Judging from
the response I received after the talk, I believe I gave the audience
a considerable impact.

I was very much impressed by the marvelously organized computer
center of the Institute. Dr. H. Kashiwagi who is in charge of rumning
the center kindly showed me around.

4) Department of Chemistry and Research Institute for GCatalysis,
Hokkaido University (Sapporo)

The visit covered the period from August 28th to September lst, and
it was a pure delight. I was welcomed by Prof. K. Ohno, Prof. F. Sasaki,
Prof. T. Nakamura and many other people. I was also very pleased to
have been able to talk to many bright graduate students under the
guidance of Prof. Ohno and Prof. Sasaki. We had a long and substantial
discussion on the prospective use of parallel processing computers for
large-scale molecular calculations. On August 29th I delivered a talk
on the parallel processing computers at the Research Institute for
Catalysis. The audience included people from the Engineering Department.
Later, I was fortunate to be invited to visit a remarkable computing
facility called HOSS (Hokkaido University High-Speed System Simulator).

It was a real and pleasant surprize for me to see a well-conceived
parallel processor array already being used for various types of
calculations.

In summary, my visit to Japan was very bemeficial for my present and
future research activities. T believe that my contact with a number of Japanese
research workers, especially of younger generation, will make some tangible
contribution to the advancement of theoretical chemistry in Japan. For all of
this, I am extremely grateful for your financial support so generously given
to my visit to Japan.
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REFORT

Zdenek Herman

I would like to express my gratitude to you for awarding me

a stipend of the Yamada Science Foundation.

This stipend enabled



me to visit in Japan from Czechoslovakia and carry out a joint
research program in the Institute for Molecular Science at Okazaki
for a period of three months.

( September 16 through December 16, 1984 ).

It is my opinion that we accomplished an important piece of
experimental work in the field of molecular physics, using the
unique threshold electron-photoion coincidence apparatus of
Professor Koyano at Okazaki. We succeeded in measuring, for the
first time ever, the dependence of total cross sections of two
important ion-molecule reactions on the internal energy of the
reactant ion and thus we provided basically new data for the
elucidation of the dynamics of these processes. The results are
of general importance for the theory of energy conversion in an
elementary chemical process.

I believe that my visit at the Institute for Molecular
Science can be regarded as a scientifically fruitful and a
successful one. We accomplished in a relatively short time span
an unusually large amount of work. It was the combination of the
unique experimental techniques and the experience of the Japanese
colleagues in the field of state selected kinetics with the
experience from our beam scattering studies in Prague which was
of prime importance in carrying out this kind of research
successfully.

Papers on both studies are under preparation and will be sent
to you at a later date by my host, Professor I. Koyano.

In addition to my work at IMS, I visited during my stay
several universities in Japan ( University of Tokyo, Tokyo
Metropolitan University, Sophia University, Kyoto University
Tohoku University), presented seminars and colloguia, and enjoyed
discussions with students. Also, I took part in the Symposium on
Low Energy Ionic Collisions of the Society for Atomic Collision
Research in Japan ( Gero, October 5-7, 1984 ) and presented an
invited lecture there.

Last but not least, the Yamada stipend made it possible for me
to get directly acquainted with your country, her people, nature,
history, arts and crafts. I enjoyed very much learning about these
things and I will be able to relate my experience to colleagues and
friends in my own country.

My stay in Japan is approaching its end in these days. Please,

accept the expression of my thanks for awarding me the stipend and
making this my visit in Japan possible.
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REPORT
Tony Hunter

The purpose of my visit to Japan was to foster scientific interchange between
scientists in Japan and the United States working on protein phosphorylation

and its involvement in the regulation of cellular proliferation and in cellular
transformation. My activities ¢an be divided into four parts.

1. I attended a meeting on Bio-signal Transduction in Kyoto on December 3 and
4 which was organized by a committee under the chairmanship of Professor
Takashi Murachi. This meeting was spomsored by the Grant-in-Aid for Special
Research Project on Metabolic Responses and their Disorders funded by the
Ministry of Science and Education as the culmination of the three year
programme. It was attended by over 200 Japanese scientists who had worked on
the individual projects as well as five invited overseas scientists of which I
was one. In addition to the overseas speakers there were nine presentations
from Japanese scientists. During the course of the meeting there were a number
of opportunities for informal discussion, from which I benefited a great deal.

2. After the meeting in Kyoto I visited Dr. Y. Nishizuka's laboratory in the
Department of Biochemistry at the Kobe University Medical School. During my
stay I gave a seminar and had extensive discussions with the members of Dr.
Nishizuka's laboratory. This was a particularly fruitful exchange because of
our mutual interest in protein kinase C and its physiological role.

3. From Kobe we travelled to Kanazawa where I made a presentation at a omne day
meeting sponsored by the Hokuriku Branch of the Japanese Biochemical Society.
During my visit to Kanazawa I had the oppurtunity to meet several Japanese
scientists working in related fields.

4, TFinally I gave a short lecture on oncogenes and their products to the
medical students in the Fukui Medical School as part of the course taught by
Dr. H. Yamamura. I was also able to talk with Dr. Yamamura and his colleagues
during my stay in Fukui.

Overall I found my visit to Japan very rewarding. I learned a great deal from
my discussions with Japanese scientists and made several new contacts which
will form the basis for future interactioms.
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REPORT
Mark J. Ablowitz

[, Professor Mark J. Ablowitz, visited Japan during the period
October 31 - November 29, 1984. This visit was supported by the Yamada
Foundation. The purpose of the visit was to present Tectures and discuss
work of mutual interest regarding the topics of Solitons, Nonlinear Evolution
Equations and Inverse Scattering.

During the period October 31 - November 6, I was in Tokyo and gave
lectures at the Faculty of Science, University of Tokyo and the Faculty of
Science, Gakushuin University on Nonlinear Evolution Equations and Inverse
Scattering. In Tokyo I had extensive discussions with Professors Toda,
Wadati and Ezawa. From November 6-8, I was at the Research Institute for
Mathematical Sciences (RIMS) at Kyoto University and met with Professor Sato
from RIMS and had many discussions with Professor Kawahara of the
Physics Department of Kyoto University. During the period November 9-26,
I travelled to a number of universities in Japan and gave lectures on
Nonlinear Evolution Equations and Inverse Scattering jin 1, 2 and higher
dimensions. First I travelled to Fukuoka and gave a lecture at: The Research
Institute for Applied Mechanics at Kyushu University; my contact at Kyushu
University was Professor Yajima. Then I travelled to Miyazaki and gave a
Tecture at the Faculty of Education at Miyazaki University; my host in
Miyazaki was Professor Satsuma. My next visit was to Matsuyama where I gave
a lecture at Ehime University; my host at Matsuyama was Professor Kametaka.
Next I travelled to Hiroshima and gave a lecture at Hiroshima University; my host
in Hiroshima was Professor Mimura. After Hiroshima I returned to Kyoto University
and gave a lecture to the Physics Department. Then I travelled to Nagoya
and gave a lecture to the Physics Department at Nagoya University; my hosts
at Nagoya University was Professor Tanjuti and Professor Kodama. On November 22, I
returned to the Research Institute of Mathematical Sciences at Kyoto University.
During the period November 26-28 I attended a meeting at the Research Institute
of Mathematical Sciences and gave a lecture on Multidmensidnal Nonlinear
Evolutions Equations and Inverse Scattering. During this period I also had
many discussions with Professors Miwa and Jimbo. I left Kyoto on November 29
for Narita and then returned to the U.S.A.
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REPORT
Kosal C. Pandey

My trip to Japan was primarily motivated by the fact that
while very extensive and careful experimental work in the
area of surface science, particularly on semiconductor
surfaces, 1is being carried out in Japan, a comparable state
of the art theoretical work is lacking. Given the
complicated nature of the problems of semiconductor surface,
in my opinion, a combined theoretical and experimental
effort is much more useful and productive, and in many cases
probably essential in solving some of the problems. This
lack of theoretical effort in Japan is surprising, because
the tool needed for theoretical effort is best available in
Japan in the form of supercomputers. GCiven my background in
the theory of semiconductor surfaces, I believed that my
visit might be beneficial to both myself and my colleagues
in Japan.

Specifically, there were two primary reasons for my visit
to Japan. First, it would give me an opportunity to learn
about the experimental work that is being done in Japan in
the area of semiconductor surfaces and to develop contacts
which might lead to possible future collaboration. Second,
to start a long-range collaboration with Prof. K. Terakura
at ISSP (Institute for Solid State Physics) of Tokyo
Iniversity on electronic structure calculations of
semiconductor surfaces which because of the availability of
supercomputers could be done in Japan most efficiently. I
believe I have succeeded in both.

The first of the goals, namely interaction. with
experimentalists was achieved by discussions during the
Japanese Physical Society Meeting in Toyama that I attended
and by discussions during my visit to several of the
institutions that I visited. My discussions with some of
the Japanese colleaques have been especially fruitful. 1In
particular in my visit to Sendai, I _learned about new
photoemission data on Si(lll)—Al,Jﬁk Ji'surface. In this
discussion, I pointed out the similarity between the data on
Ag and Al covered surfaces. Similarly in discussions with
Pr. Aono, who visited ISSP to see me, I learned of his new
ion-scattering data on the Si(111) 7x7 surface. I suggested
to him a new model for the Si(l100) 2x1 surface and provided
him with the actual atomic coordinates for the model for
further experimental study.

My collaboration with Prof. Terakura has started and is
gqoing well. The 1implimentation of the program and its
successful test runs by the supercomputer at the Hongo



Campus have been finished. We have also vectorized the
program and tested it. MNo new calculations could be made,
because of lack of time and especially because the computer
has been extremely busy....an average of 50 hours of waiting
time before the Jjobs start to run. Nevertheless, we
accomplished some significant progress as mentioned above
and we plan to continue our collaboration,

Details of my activities during my stay in Japan were as
follows:
Oct.l: Arrived in Tokyo.
Oct.2 - 4: Bttended Japanese Physical Society Meeting in

Toyama.

Oct.4: Presented an invited talk on 'Theory of
Semiconductor Surface Reconstruction'.

Oct.5 - 10: Stay at 1ISSP, working with Prof. Terakura in
getting my computer codes that I brought from IBM to run
on the Hitachi machine.

Oct.ll - 13: Visited Osaka University and presented a
seminar on 'The Reconstruction of Si(100) 2xl1 Surfaces'.
Discussions with Prof. Yoshimori, Prof. Cho, Dr. Makoshi
and Dr. Nagayoshi. Also visited Prof. Hanawa's group in
the Faculty of Engineering and had discussions with him
on semiconductor surfaces.

Oct.l4 - 15: Stay at ISSP. Testing of the computer codes on
the Hitachi machine.

Oct.16: Visited Physics Dept. of Tokyo University.
Discussions with Prof. Tsukada, Prof. Ino and members of
their group.

Oct.17: Stay at ISSP. Testing of the computer codes on the
Hitachi machine.

Oct.18 - 19: Visited Tohoku Universitv. Presented seminars
on 'Theory of Semiconductor Surface Reconstructions' and
on 'Reconstruction of the Si(100) 2x1 Surface'. Had
extensive discussions with Prof. Sagawa, Prof. Kono,
Prof., Ichikawa and the members in their groups.

Oct.19 - 21: Stay at ISSP. Optimization of the computer
program for the Hitachi Supercomputer.

Oct.22: Presented a talk on 'Theory of Semiconductor
Surface Reconstructions' at ISSP seminar.

Oct.23 - 25: Stay at ISSP. Testing of the optimized program
for the Hitachi Supercomputer.

Oct.24: Visit by Dr. 2Aono and discussions with him on
semiconductor surface reconstructions.

Oct.26: Presented a seminar for the Surface Physics Group
in 1ISSP on 'Surface Reconstruction of the Si(100) 2x1°'.
Presented a seminar at the Physics TDept. of Tokyo
University on 'Theory of Semiconductor Surface
Reconstructions'.

Oct.27: Leave for Mew York at 16:00 from Marita.

Finally, I would 1like to -express my sincere thanks to
Yamada Science Foundation for the finacial support for my
stay in Japan.



84-—-20234

¥ B #F
Jan van Paradijs
Research Associate, Astronomical
Institute, University of Amsterdam
1018 WB, Amsterdam
The Netherlands

BMRUBR
Jan van Paradijs i3
EDOX#RIHE SAS-
3ITL ARAEX IR DI
BN, & ITX N
— X MCDOWTHEBH 3
mR2 BTz, #oMig,
XN — R b Dt
B—ETHH, ChBPEENRFE LTHE-> TXE
EDEBERDLLEVTES, LV TREEH
212 UL, DUBEOXBRIFEELAEICL -
TEDXEN-Z N 2BEILU I ER, &XBE
B D/N— R FMREIZDL D IE 5T Y, van
Paradijs DEEECEELIIR b ILIz /8N E NS ¢ &
WiE o1z, ELAWKEIRL->TI WVEEDS N
BHZLIE A, EXBEICIEMBEY L -
WA MBHH, CThBBENRRICEA B C &8
Dotz B U1 EDOXRED,LZHD N~ K
HBEE I L REREO N - X M SRIEES T
N, Th2EERELRDECENTES, ULk
U= b E, W= FDEERPR~<Y k
Wir SRR E D RRD 2T ER S 20,

B oA & gEEAE OB j| ‘' B

XAREE ZEHERE B JI| = B
TERENEH DRIEE T % van Paradijs 2
TH®T 2L & 20Ti,

B2 1985 F 1 A 16 B, B9 = 2 F — XA TX &
WN=ZA DAY MWVOERHICONTHELT,
RAFIBRE 2 & D/ — 2 ME X B0 ENSES &
FUL, FUTFEONBO—BE2IK ETITT, X
MIICONB2BBLTHHESNEDT, O
EBEDEBHZHE > TXHOBEE RS L%
FEIR L 7207z 5720, RO#EE IR c hicEEd
25 0DT. TOERIINN— R MDA L F—HRET
XA bPVIRBIGETE 3,

NW—Z ML > THEZRERIITREORERH
NEBEIEEO SV -Fitk-TEA BN, BHE
BEITL > T - 2 MNRBOBFICHA s hiz,
ZDEHICHBOMBERIEL TV B AN
DT, FMICIL B A - -8 @mIThNiz, ZDkE
BEWHFT—HURBITBZELT,

Z D, van Paradijs I3 RKBASE & ZHEBRYE
BHEHELT. TN hOBIEE & BAICEL
CELEIWRZE -1, BRESTIRIDTD
HETH->DT, BROEFE X LICES % b
STELTNYL, ERERIE—FICLOITTH-1,

REPORT

Jan van Paradijs

Until the end of the 1970's the X-ray astronomy scene was dominted by a

series of American and European X-ray satellites. As a result of the

careful planning of the Japanse high-energy astrophysics programme, this

situation has remarkably changed. During the last five years two

Japanese satellites, Hakucho and Tenmma, have been launched, specifically



designed to carry out X-ray observations of cosmic objects, and a third
one, ASTRO-C, is expected to be launched in a few years from now. As a
consequence Japanese scientists are now giving a major contribution to

this area of astrophysics.

It was therefore a great pleasure to be invited by professors Y. Tanaka
and S. Hayakawa to attend the Japan-US seminar on "Compact Galactic and
Extragalactic X-ray Sources"”, held in Tokyo from January 16 to 18, 1985.
In view of the fact that the European X-ray satellite EXOSAT, launched
in 1983, is now providing observational data simultaneous with Tenma,
this meeting was held at a very timely date, as it provided a meeting
ground for a direct exchange of information and for discussions with
Japanese colleagues. Moreover, it gave me a first opportunity to see the

personalities behind the many Japanese names on X-ray astronomy papers.

A substantial fraction of the seminar, including two workshops, was
devoted to recent results on low-mass X-ray binaries. As part of this I
presented a talk on the interpretation of X-ray burst spectra. An
important spin—-off of these sessions was a separate in-depth discussion
of the status of the two-component spectral models of low-mass X-ray
binaries, which - given the spectral enmergy resolution presently
available - are required to understand the shape of the spectral energy

distributions of these objects.

During the seminar I had the opportunity to have fruitful private
discussions with Prof. Sugimoto and Drs. Ebisuzaki, Fujimoto and Inoue
on various aspects of current problems in X-ray burst research (super-
Eddington luminosities, discrete features in burst spectra, radii of
burst sources).

After the seminar I visited, together with Profs. Lewin and Truemper and
Dr. Basinska, the X-ray astronomy groups in Osaka and Nagoya, where we
enjoyed the generous hospatility of Prof. Miyamoto, Dr. Tsunemi and Dr.
Yamashita (Osaka) and Prof. Hayakawa, Dr. Kunieda, Dr. Nagase and Mr.
Kii (Nagoya).

The intensive personal contacts during these visits have been very



valuable, not only because of the scientific aspects, but also because

it allowed me to touch on some facets of the Japanese life and culture

which otherwise would probably have been hidden for me.

I would like to thank Prof. Tanaka and Hayakawa for their invitation,

and the Yamada Science Foundation for the financial support, which made

this particularly succesful stay in Japan possible.
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REPORT

Nicholas White

The prime purpose of this visit was to attend the
Japan-US Seminar on "Galactic and Extragalactic Compact

X-ray Sources".

During the meeting recent results from the

Japanese Tenma Satellite and ESA's EXOSAT observatorv were

presented and discussed.

The rapid growth of X-ray astronomv

in Japan over past few years was clearlv aoparent from the
contents and quality of the results presented.

In an invited talk entitled

"Black Hole Candidates" I

summarized the current status of the galactic X-ray sources

thought to be accreting black holes.

X-ray

The currentlyv accepted

signatures of these objects were reviewed and the

recent EXOSAT observations of several earlier suggested

candidates presented.

Rapid variability on its own no longer

appears to be a unique signature of an accreting black hole
since EXOSAT/Tenma observations of V0332+52 have shown this

rapidly varying source takes on an X-rav pulsar.
characteristics may provide a more reliable

Spectral
signature.

The workshop, both planned and informal provided open
discussion and allowed a deeper insight into differences in

approach taken by the various groups.

In particular the

problem of the nature of the spectrum from the galactic bulge

sources revived much attention.

Discussions between Makishima,

Mitsuda, Inoue, Trﬁmper, Swank, Lamb, and myself lead to agree-
ment that while the Japanese approach to modelling the spectra
of these objects was slightly different from that of the US and
Europeans, the first conclusions were broadly similar.

As an active member of the EXOSAT observatorv team I found
the visit to the Tenma analysis system at ISAS greatly interest-

ing.

The fact that the approach taken to analvse the Tenma

GSPC data is similar to that we use for EXOSAT's GSPC, even
down to the fact that we both use the same computer, was

astonishing.

The well planned and balanced future space

program outlined by Prof. Oda indicates that Japanese space

science will maintain its current momentum.

There seems

little doubt that ASTRO C will produce a string of results



as impressive as

(1f not better than) those from Tenma.

I look forward to future meetings in Japan to discuss these

future developments.
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REPORT
Kenneth A. Pounds

I attended the Japan-US Seminar on "Galactic and Extragalactic
Compact X-ray Sources”, held in Tokyo from 16- 18 January
1984, with the financial support of the Yamada Science
Foundation. In my view the meeting was a complete

success and undoubtedly further strengthened the links between
Japanese, US and European scientist in this front-line area

of space science.

My own formal contribution was to review during the Seminar
the recent observations of Active Galactic Nuclei made with the
European satellite EXOSAT. These data have built on and
further expanded the results from previous satellites of
somewhat lower sensitivity, particularly the US HEAO series.

Of particular interest to this audience was the overlap
between the European results and other new and complementary
observations from the current Japanese TENMA X-ray satellite.
One immediate outcome was a subsequent discussion with Prof.
Matsuoka who has overlapping data on a source of special
interest, NGC 4151. We exchanged more details of our results
and look forward to an in-depth discussion when Prof. Matsuoka
visits the U.K. in a few months time.

A second area of collaboration that was discussed outside
the formal sessions was the study of the nature of the
intriguing descovery by TENMA of a hot, apparently diffuse,
gas filling the galactic plane. It appears that a combination
of the higher angular resolution map from EXOSAT with the
unique spectral data of TENMA will provide the clearest
understanding of this important result. Again, plans were
laid (with Dr. Koyama of ISAS) to follow up this study within
the next few weeks.

Coordinated observations with TENMA, EXOSAT and
number of ground based telescopes of the remarkable galactic
source SS433 were carried out in September 1984 and progress was
discussed with Prof. Matsuoka, who is leading the Japanese effort
(with Dr. Stewart of the Leicester group). Among other
areas of common interest and potential collaboration that arose,
or were realised during the Seminar, was the study of the
rapidly varying BL Lac object Mkn 421, which had — by chance —
been observed on adjacent weeks by TENMA and EXOSAT during
1984.

From my own viewpoint, a particularlv valuable — and
enjoyable — part of the visit was the opportunity to renew
several old and some relatively new contacts with Japanese
scientists. This is especially important in the context of the
UK—Japanese collaboration on the forthcoming ASTRO-C space
mission, whose success will be built on the existence of
good technical and scientific understanding between the
Japanese and British personel involved.



Naturally, considerable discussion took place away from
formal sessions about the future prospects for X-ray Astronomy,

worldwide, particularly

in view of the difficulties being
experienced in the US astronomy programme.

I took the opportunity

of mentioning to Prof. Tanaka my view that a considerable
scientific potential existed for a high throughput, moderate
resolution, spectroscopy mission and found him in accord with

this view.

I outlined the present European position in this

field (i.e. XMM, SAX, HTS) and passed over some details of
current works in Leicester on the relevant technoloqgy

(e.g. thin mirrors, CCD's).

Overall, a most enjoyable and worthwhile visit, for which
I would like to express my sincere thanks to the Yamada Science
Focundation, whose support made it possible.
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REPORT
Joachim  Triimper

It was a great privilege and pleasure for me as a European to participate in the
Japan-US Seminar on "Compact Galactic and Extragalactic X-Ray Sources" which
was held from January 16-18 in Tokyo. The meeting was well organized and
provided an excellent overview of the recent developments in this topical field
of modern astrophysics. It was also a timely event since during the last few
years the Japanese satellites Hakucho and Tenma, and more recently Europe's
EXOSAT, have provided a wealth of new and important informations on the
astrophysics of compact objects - of white dwarfs, neutron stars and black holes

in binary stellar systems as well as of active galactic nuclei.
At the meeting I gave three presentations:

an invited talk on "X-Ray Pulsars" in which I reported on recent results
obtained by EXOSAT on the binary star systems Hercules X-1 and LMC

X-4, which contain neutron stars

two short workshop contributions on the "35 Day Period of Hercules X-1"

and "Spectra of Low Mass X-Ray Binaries".

On 18 January I organized an over-lunch discussion on "Spectra of Low Mass X-
Ray Binaries” in order to achieve a close comparison between work done on X-
ray data obtained from previous US satellites, the ESA satellite EXOSAT and
the Japanese Tenma. Participants of the session were J. Swank {Goddard Space
Flight Center), F. Lamb (University of Illionois), N. White (European Space
Agency), K. Makashima (ISAS), K. Mitsuda (ISAS), J. van Paradijs (University of
Amsterdam) and myself.



During the meeting 1 had numerous discussions, in particular with scientists from
ISAS. After the meeting I visited the X-ray astronomy group at Osaka Univer-
sity and the Department of Astrophysics at Nagoya University.

I'm impressed by the Japanese activities in the very competitive field of X-ray
astronomy. These activities have led to a number of very important scientific
contributions to astrophysics, above all in the field of compact X-ray sources. |
was also impressed by the coherence and persistence of the Japanese efforts in
the field of space astronomy in general.

After the conference 1 travelled with a small group to Kyoto, Osaka, Nara and
Nagoya. This gave me the opportunity to renew and deepen my impressions

about the country, its people and its cultural heritage which 1 had received
during my first visit to Japan in 196l.

During this visit we enjoyed very much the warm and overwhelming hospitality
of our scientific colleagues in Tokyo, Osaka and Nagoya. I am grateful to the

Yamada Science Foundation for supporting this most interesting journey.
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The interface between theory
and experiment
RERE George G. Hall

An international symposium with the above title was held in the
Research School of Chemistry, Australian National University,
Canberra from 4 to 8 February 1985. It was intended to honour
Prof. D.P.Craig who this year retires from his chair in Canberra
though he will continue research there for some time yet. Craig
has been one of the pioneers of theoretical chemistry. His early
work on the electronic spectrum of benzene remains a model of how
theory can be used to sort out and illuminate experimental
results. Later he introduced Anti-aromaticity into Chemistry and
Exciton transport of energy into the study of molecular crystals.
More recently he has worked on chiral discrimination which is so
important for molecular biology. He was also one of the founders
of the Research School itself and contributed much to its present
success as an important centre for chemical research.
2rs were presented. The range of
coup them together for ease of
the structure of the molecular
discovered in molecular beams.
anation of their structure using
Waals radii. The more detailed
energetics of these molecules was discussed by Hush. My own
contribution on the derivation of electrostatic models fitted
appropriately into this session. I was pPleased to discover just
how well the simple models explain the shapes of these loosely
bound systems.

Many of the experimental contributions related to spectra. These
ranged from the description of a new form of Mass Spectrometer by
Morrison to Philpott’s account of using vibration spectra to
study the structure and dynamics of the double layer at electrode
surfaces. Some, such as the papers of Wait, Fischer and Small,
were clearly in the interface between theory and experiment while
others reported spectra of various interesting molecules.

Nowadays, with fast computers, it is possible to calculate the
electronic structure and properties of small molecules to good
accuracy. Several papers reported such calculations. People
considered some hydride cations and showed that many spectral



energies could be predicted to an accuracy of 0.1 eV. This is
good enough to help greatly in the identification and
interpretation of photoelectron and other spectra. Schaefer was
dealing with the structure and vibrational spectra of various
novel polyatomic clusters, usuvally containing a cation, which are
now being discovered in increasing numbers. On the other hand,
Burton described the problems of calculating the intermolecular
forces and showed that, to get good accuracy in these small
terms, very elaborate calculations were necessary.

Some contributions were closely related to Craig’s own
interests. Thus Walmsley and Fischer talked about exciton-phonon
coupling in molecular crystals. Thirunamachandran and Williams
described novel types of optical activity involving chiral
solvents. Markey emphasised that chemical reactions involving
molecular crystals occur at defects~ a principle of importance to
molecular engineering- and showed how calculations can be used to
determine the molecular configuration around a defect. The
calculation of reaction rates themselves was discussed by
Murrell, Pritchard and Larkins.

There were many papers on other topics. Two that appealed to me
because of their novelty were the account of the chemical
reactions in the atmosphere given by Griffith and the discussion
of character projection operators by Hurley.

A major part of any international conference like this is the
opportunity it gives of meeting and talking privately to people
working on the same problems. This was no exception. I talked,
for example, to Buckingham about his molecular models compared
with ours and hope to be able to convince him that our methods
are better. I also talked to Radom and Murrell about reaction
surfaces - a subject I am developing here with some of my
students. An advantage of a conference which includes
experimentalists is that new problems are presented which can
become starting points for theory. I found several interesting
new problems, such as the curious non-linear structure of C30,
which I shall be thinking about in the future.

This was my first visit to Australia so I was trying to
experience as much as I could in a short visit. Apart from
Canberra I stayed briefly in Sydney and Melbourne. Everywhere
people were friendly and helpful. In comparison with Japan the
population is much less dense and even in cities there is a
spacious feeling with public parks and wide streets. The
university campus, where I stayed, is large and well situated
beside a lake near the centre of Canberra and close to the new
government buildings. It seemed to me a very lively research
centre with many staff. The Research School of Chemistry, for
example, has 41 Research Fellows, half of them from outside
Australia, 14 Postdoctoral Fellows, again about half from other
countries, and 32 Visiting Fellows, all with academic positions
elsewhere and mostly outside Australia. As would be expected, the
output in books and research papers from this large group of
researchers is very impressive. The possibility of more
cooperation between them and Japan was mentioned many times and
would have significant advantages to our work here.

Not all the time in Canberra was devoted to the lecture room. We
had an excursion arranged one afternoon which took us to the



Canberra Space Centre, a tracki
to the Tidbinbilla Nature Reserv
and observed koalas. Between the
see something of the empty spac
of Australia. It was a memorable

I would like to express my thanks to the Yamada Science
Foundation for their grant of travelling expenses which made
possible this visit to Australia. I feel that the the visit will
have consequences which will be felt in the future in many
different ways.
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