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REPORT
Karl Helmut Reich

I stayed at the Institute for Nuclear Study (INS), Univ. of Tokyo from
Nov. 1, 1983 to Fev. 3, 1984 to join the development group of heavy ion
accelerator and to contribute to the International Symposium on Heavy Ion
Accelerators and Their Application to Inertial Fusion (HIF-84) from dJan. 23
to 27, 1984 and also to give a lecture on the INS-KIKUCHI Winter School on
Accelerators for Nuclear Physics from Jan. 29 to Fev. 2, 1984,

During my stay in Japan, I worked in various subjects related to accel-
erator physics. Main subjects were the design studies of heavy ion synchro-
tron for nuclear physics and of heavy ion accumulator ring system for
inertial fusion, which were performed in the accelerator group of INS.
Various kinds of discussions with the group staffs through my stay were very
helpful not only for the contributions on the Symposium and the Winter School
but also for my activity expected by the development group at Gesellschaft
flir Schwerionenforschung (GSI). Especially, achievements of Radiofrequency
Quadrupole (RFQ) type heavy ion linac and of beam accumulation and beam
cooling in the test accumulation ring (TARN) were worth much learning in
detail. I have carried out to make two papers as follows.

In the paper of "Heavy Ion Synchrotron Design" which was presented at
the INS-KIKUCHI Winter School, the specific characteristics of heavy ion
synchrotron are discussed in detail, while sharing some features with the
designs of proton synchrotrons and even electron synchrotrons. The paper of
"Some Remarks on the Design of HIF Current Multiplication Rings" was
presented at the Symposium HIF-84. In this paper, the assignment of multi-
turn injection, beam storage and bunching to an optimized number of rings
and transport lines, as well as some criteria for their designs are
described. The main parameter constraints are discussed, showing how they
can be met, although there is 1ittle flexibility at the present stage of
understanding and technology.

On the other hand, I had the effective times to get the information
about the present status of the Japanese Synchrotron Orbit Radiation (SOR)
facilities. 1In Europe, we are now planning to establish the European Center
of SOR. I communicated to the SOR group of Institute of Solid State Physics
(ISSP), University of Tokyo and also to the SOR group of National Laboratory
of High Energy Physics (KEK). A1l of these information and discussion were
quite helpful for the planning.



Concerning the International Symposium on Heavy Ion Accelerators and
Their Application to Inertial Fusion (HIF-84), I have given the International
Journal of CERN COURIER the information. Enthusiasm for the heavy ion route
to thermonuclear fusion has had its ups and downs since it first flourished
in 1976. Now it seems to be on the way up, judging by the discussions at the
Symposium. Several conceptual designs such as HIBALL II (West Germany),
HIBLIC (Japan), and several experimental approaches such as TARN and TARN II
(Japan), SIS-12 (West Germany), SNS (United Kingdom), Induction Linac (USA),
were disclosed. Not only accelerator physics but also target physics,
reactor engineering and their interfaces were emphasized more than the
previous symposium. The Symposium showed that the interest in pursuing the
concepts of heavy ion drivers for fusion is still very much alive and a
number of research programmes will contribute more information in the coming
years. Schemes to research the stage of a High Temperature Experiment, where
ion interactions in a hot plasma can be confined, are on the table in
Germany, Japan and the US.

I would Tike to appreciate the INS-KIKUCHI Winter School as an effective
work educating young accelerator physicists. I enjoyed very much to communi-
cate with them from morning till night during the whole stay at the foot of
Mt. Fuji. A1l the Tectures were very educational and high level, and quite
interesting and helpful not only for the audience but also for the Tecturers'
selves.

On my stay in Japan, I brought my wife, who enjoyed much the various
things in Japan. She visited many nice places and then wished to learn more
through university lecture in order to make this three months' stay more
fruitful. We found finally that there is few seminor appropriate to a foreign
visitor to deepen understanding about Japan in any university. The most
pleasant things were our stay at Kyoto and Nara on the new year festival.

Finally, I would Tike to appreciate the hospitality of INS, especially
the kindness of Prof. Y. Hirao and his accelerator group and also would Tike
to express our sincere thanks for Yamada Science Foundation to give us the
kind support.
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REPORT
Kazumi Maki

Recently I had a chance to visit Japan from Mareh 5 to March 19
supported in part by Yamada Science Foundation and in part by National
Science Foundation. During this two weeks I have visited institutions
in Kyoto, Tokyo and Sendai and I have had useful discussions with
physicists in Japan on several different topics in condensed matter
physics.

At the University of Kyoto I gave a seminar at the Institute
for Fundalemtal Physics on "Narrow band noise in CDW transport" on
March 7. We (Professor P.N. Ong at University of Southern California
and I) have proposed recently a model that the narrow band noise which
appears in the nonohmic regime in the CDW transport is due to motion
of phase vortices near the contacts on the CDW samples. This model
can account for the locality of the noise sources as well as the
sample size dependence of the ac amplitude observed recently at USC,
which are very difficult to interpret with the old models so far
proposed for the CDW transport. In addition to the seminar I had
extremely useful discussions on the CDW transport, the vortices in
superfluid ®He, the quantum Hall effect in the two dimensional
electron system and the role of Coulomb interaction in polyacetylene
with Professors T. Tsuneto, Y. Nagaoka and H. Fukutome.

At the University of Tokyo I gave a review talk on "Solitons in
polyacetylene™ at the Solid State Colloquium of Department of Physics
on March 14, Starting with an introduction to the model proposed by
Su, Schrieffer and Heeger (SSH model) which describes the topological
kinks in the dimerized polymer, I touched upon the limitation of the
SSH model and more recent development on the effect of interchain
coupling; the confinement of solitons. I had extremely useful
discussions with Professor Y. Wada and Dr. Y. Ono and students in
their group. In particular one of their students has extended our
earlier work on the optical phonon spectrum in the presence of a
soliton. He discovered one more localized phonon state, which was
missed in our earlier analysis. I believe that this new localized
model plays an important role in the soliton induced infrared
absorption in polyacetylene. Also the concept of soliton confinement
excited a number of experimentalists present at my talk, who are
studying the spin mobility in pristine and lightly doped
polyacetylene. I gave the same talk at the Department of Physics in
the College of Art and Science on March 16. After the talk I had
discussion on spin ordering in solid ®He with Professor T. Izuyama.
On March 15 I gave a talk on "Narrow band noise in CDW transport" at
the Institute for Solid State Physics. Before and after my talk I had
quite informative discussions on work done on the quasi-one
dimensional systems in Japan with Dr. T. Ishiguro (Electro—-technical
Laboratory) and Dr. M. Sato (ISSP). On March 17 I gave a talk on
"Textures in superfluid ®He" at the symposium on "Recent development
in low temperature physics," which is held at ISSP to commemorate the
retirement of Professor Sadao Nakajima, who has been one of the



leaders in the low temperature physies in Japan.

In the talk I have

summerized the recent work (both theoretical and experimental) mostly

done at USC.

superfluid *He in Japan until now.
give some stimulus in this direction in Japan.

Unfortunately there is no experimental work on

It is hoped that my lecture will
Besides these talks I

have had several discussions with members of ISSP.

At Tohoku University I gave a seminar on "Narrow band noise in

CDW transport" at the Department of Physics on March 12.

I had useful

discussions on statistical physies of solitons, the thermodynamics of
black holes, magnetic superconductors and interplay between
localization and superconductivity with Professors T. Tsuzuki, M.

Tachiki, S. Takagi and S. Maekawa.

I hope that some discussions I had with Japanese physicists

will bear fruit in the near future.
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W. Ronald Gentry

This brief note is prepared for the Yamada Science Foundation,
in connection with my visit to Japan in June and July, 1984. While
I came away from this wonderful trip with many impressions, almost
all of which were favorable, the trip was too brief to permit me
to obtain a balanced perspective om molecular science in Japan,
because of the relatively small number of laboratories which I had
an opportunity to visit. Likewise, it would be presumptuous of me
to attempt to render judgements about any one particular research
effort, because the extent of my visit permitted me to gain omnly
a brief acquaintance with these efforts. Nevertheless, I can offer
some general comments and observations which may be of some value.
These remarks pertain to my own field of research, which is gas phase
chemical dynamics.

First, I must say that I was impressed with the general improve-

ment of laboratory instrumentation
to Japan in 1979. Laboratories at
University, Sophia University, the
etc., seem to be equipped about as
United States and western Europe.

that the improvement of scientific

in this field since my last visit
the University of Tokyo, Keio
Tokyo Institute of Techmology,
well as most laboratories in the
(It should be noted, however,
instrumentation in the U.S. is

regarded as one of the highest priorities by funding agencies, since

much of that instrumentation is obsolete.

At some laboratories in Japan, most notably those of the Institute

for Molecular Science, the quality

the best to be found anywhere in the world.

of the instrumentation is among
Already, the number

of Japamese laboratories which have assumed leadership roles in the

field of molecular dynamics and spectroscopy is increasing significantly.

With the impetus of powerful facilities such as the new synchrotron

radiation source at IMS, this trend is bound to continue.

I was surprised by the state of some of the buildings in which very

fine experiments are taking place,

particularly some (but not all)

of those at the University of Tokyo and the Tokyo Imstitute of

Technology.

The crowded conditions and the lack of first-rate utilities

and ventilation systems is particularly unfavorable for experimeénts

with lasers. Considering the very

fine and modern commercial buildings

in the Tokyo area leads the foreign visitor to wonder why some of
the best Japanese universities appear to be so poor by comparison.
In the U.S., a university faced with such problems would aggressively

pursue both private and government donations to replace or remodel

This is also true in Japan.)

By contrast,



the obsolete buildings.

Even before my trip I knew many of the Japanese scientists from
meetings in the U.S. and Europe. Therefore, the enthusiasm and high
level of accomplishment of the science faculty came as no surprise
to me. I was, however, very pleasantly surprised by the spirit,
enthusiasm and maturity of the graduate students whom I met. Even
those students who had been engaged in research projects for only
a short time were able to discuss the background and significance
of the projects at a level which would be unusual in the U.S. I
can only believe that both the students and their teachers are working
very hard.

A problem which most Japanese scientists have is the geographical
isolatien Irom their countceparts in the U.S. and Eurcpe. While
travelling to international conferences helps a lot in this regard,
these trips are more effective in transmitting information about
the results of research than about the methods and motivations of
research. For the latter, there is really mo substitute for more
prolonged interactions and collaborations between scilentists of different
nations. In my opinion, it would be very bemeficial for the Japanese
research and educational systems if the natiomal universities would
adopt the principle of sabbatical leaves (which is almost universal
within U.S. universities) and if they would simultaneously encourage
faculty members to spend periods of 6-12 months at research institutions
in other countries. This experience would also be extremely valuable
to many Japanese students. I gather that it is very rare for a
Japanese student to do graduate study abroad, and I believe that
in many cases this would be very beneficieal from both a cultural and
scientific point of view. A mechanism whereby some students could
do graduate study abroad, without being disadvantaged in pursuing
permanent jobs in Japan, would be very valuable.

The final point which I wish to make concerns the distribution
of equipment and students among institutions, which many Japanese
scientists commented upon during my visit. It is inevitable that
imbalances will exist within any dynamic system. Still, it is in
the best interests of the whole scientific community if students
have access to the best available facilities, and if those facilities
receive the maximum amount of use for research. My brief observations
indicated that the ratio of staff to equipment is too great at the
University of Tokyo, and too small at IMS. The solution which is
perhaps most obvious is for the students to travel to IMS to carry
out some of their experiments. This approach is similar to the Regional
Instrumentation Programs in the U.S. In my opinion, however, this
is not a very good solution. In molecular science, the really important
experiments seldom lend themselves to being performed by part-time
visitors. Usually, the most significant experiments require the
full-time attention of researchers for long periods of time. My
suggestion, themn, is that a mechanism be found to permit some small
fraction of university students to perform substantially all of their
thesis research at IMS, under the joint sponsorship of the university
faculty and IMS staff. This might best be done in the context of
collaborative research projects.



I was also privileged during this period to visit a large number
of individual laboratories in the Tokyo area and in Okazaki, and had
opportunities too numerous to list to meet Japanese scientists and
to discuss both experimental and theoretical topics of mutual interest.
I learned a great deal from these discussions about physical chemistry
research in Japan, and I hope that I succeeded in communicating some
recent developments in the U.S.A.

Thanks to the thoughtful attention which you and my other hosts
gave to my schedule, I was able to have time to draft two manuscripts
during my visit: “"Is There Resonance Enhancement of the Cross Sectiom
in Verv Low ~ Collision-Induced Vibrational Relaxation”. whic
now been submitted to the Jou of Chemical Phsyics, and "Pulsed
Molecular Beam Experiments", a review which will be published by the
University of Tokyo Press im the proceedings of the l4th RGD Symposium.

Schedule
Keio University
June 19, “State and Mode Specific Vibrational Energy Transfer in Molecular Colli-
sions ”
June 21, “Chemistry Education and Research in the United States ”
University of Tokyo, Hongo

June 28, “An Overview of Chemical Dynamics Research at the University of Minne-
sota ”
July 6, “Infrared Photodissociation of Polyatomic van der Waals Molecules”

University of Tokyo, Komaba

June 29, “Merged Molecular Beam Studies of the Reactions of H,* with the First—
Row Atoms C (3P), N (*S), O (®P) and F (2P)”

July 2, “Chemistry Education and Research in the United States”

Sophia University

July 11, “Infrared Photodissociation of Polyatomic van der Waals Molecules ”

Institute for Molecular Science

July 11, “Infrared Photodissociation of Polyatomic van der Waals Molecules”

ium on Atomic Collisio Laboratory of Chemistry and Physics, July 9- 10,
“ Vibrational Energy Transfer within van der Waals Clusters and in Atom- Molecule
Collisions ”

Fourteenth International Svm um on Rarified Gas Dynamics, Tsukuba, July 16 -
20, *Pulsed Molecular Beam Experiments ”

Discussion Metti on Cluster Chemistry, Institute for and Aeronautical  Sci-
ence, July 23 - 24, “Infrared Photodissociation of Polyatomic van der Waals Molecules ”
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REPORT
Dong -Lu Bai

First of all, I would like to express my deep appreciation to the
Yamada Science Foundation for its generous support and making my study
visit possible. I should also like to thank all my coleagues, above all to
my hosts Prof. T. Goto, and Prof. M. Isobe, in the laboratory of biocorganic
chemistry of the faculty of agriculture at Nagoya University for their

friendship and hospitality. We have had very interesting and stimulating
discussions at seminars and group meetings during my stay. We also talked
about the administration system of Japan in schooling and scientific
research. It is a good opportunity for me to get familiar with Japanese
colleagues and learn what is actually their interesting fields. I have

lived and studied both in east Europe and the United States for couple of
years. What impressed me most is that Japanese graduates and chemists work
very hard and so efficiently. I admire them for their spirit of devotion
to science.

I arrived in Nagoya on Dec. 7, 1983 and have worked in Prof. T. Goto
group for half a year. It is my first visit to Japan. I have also visited
several research groups and attended academic meetings or symposia. They
are listed as follows;

March 31 - April 4 Annual meeting of the Agricultural
Chemical Society of Japan in Tokyo.

April 5 To visit Prof. T. Mukaiyama and Prof. K. Narasaka at
University of Tokyo. We had a discussion about the methodology
of organic synthesis.

May 12 - 13 Sixth symposium of Organic Chemistry in Gifu.

May 25 To visit Prof. H. Nozaki and Prof. K. Utimoto at Kyoto
University. We had a discussion on the organometallic reagents
in organic synthesis.

April 12 I delivered a seminar at Nagoya University about my
research work which was done at University of California, Berke-
ley. The title is "An Convergent Approach to Erythronolide A".

During my stay in Nagoya, I took part in the synthetic studies toward
marine +toxin, okadaic acid. Okadaic acid is produced by Halichondria
okadai, etc., and possesses unique antitumor activity with high toxicity.
It involves novel polycarbon chain as 38 carbon atoms, among them there are
17 chiral centers.

Me43

okadaic acid OH  pew

The approach <to the total synthesis of okadaic acid is based upon the
stereocontrol of all chiral centers via the heteroconjugate addition. The
synthetic strategy toward okadaic acid involves (i) retrosynthetic discon-



nection into three segments (A, B and C) at two bonds, (ii) syntheses of
all the segments 1in optically active form from D-glucose as a starting
material and (iii) coupling of segment C with B and then with A.

Two abstracts as supplements to this report will provide more informa-
tion concerning the synthesis of different segments and coupling between
them.

My research works cover three aspects.

(1) We have achieved the following sequence of reactions for the prepara-
tion of protected lactone (see Scheme 1). It is the key intermediate for
the construction of segment A. The total yield of 7 steps is 15.5%.
Meanwhile 6.7 g of the alcohol was obtained after catalytic hydrogenation
and 5.0 g of final diol have been accumulated.

(ii) We have discovered a novel method to prepare heteroolefin (Scheme 2)
in completely stereoselective manner via hydromagnesation. Heteroolefins
are the reagents for diastereoselective addition.

see Scheme 2

(iii) We have explored many ways and means of building the spiro-rings of
segment A. The following sequence (Scheme 3) seems to be a rather promi-
sing one.

see Scheme 3

Two abstracts attached to the report have been submitted to the 1984
International Chemical Congress of Pacific Basin Societies (Honolulu,
Hawaii) and 45th Symposium on Organic Synthesis, (Tokyo), respectively.

Scheme 1
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Scheme 2
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REPORT

S. C. Sung

With the kind invitation of Professor Osamu Hayaishi, President

of Osaka Medical College, I spent six months from October, 1983 to

March, 1984 as a guest professor in the Department of Medical Chemistry

(Director: Professor Hiroyuki Kagamiyama), Osaka Medical College. I

am extremely grateful to Yamada Science Foundation for a grant to

cover part of my expenses within Japan.

In addition to doing research on prostaglandin D2 receptor as

a part of "Hayaishi Bioinformation Transfer Project", I had the

opportunity to attend National Meetings of the Japanese Biochemical

Society in October and the Japanese Neurochemical Society in November.

In these two meetings I was able to meet with many fellow scientists

and discuss various topics of common interest.

I was also especially pleased to have opportunities to give

lectures or conduct seminars to medical students, doctors in training

and research workers at the following institutions: Osaka Medical

College (Departments of Medical Chemistry, Pharamacology and

Neuropsychiatry), Kyoto Prefectural University of Medicine (Depart-

ment of Pharmacology and Neuropshychiatry), Kobe University School



of Medicine (Department of Biochemistry ), Tottori University School

of Medicine, Okayama University School of Medicine, Tokyo Women's

College of Medicine, Tokyo Institute of Technology (Graduate School

in Life Chemistry) and Fukushima Medical University. I found that

all the groups I met are well informed on developments in their fields

and Japanese scientists, in general, are hard workers. Through visits

to various universities I could discuss with basic scientists as well

as clinical researchers, in Japanese, on topics of mutual interest.
During the past six months Dr. Kikuko Watanabe and I have attempted

to solubilize the prostaglandin(PG) D, binding protein. 1In this

2
report, we describe, for the first time, the successful solubili-
zation of PGD2 binding protein from rat brain. I was very fortunate
to have such a capable co-worker and to have a friendly atmosphere
in the laboratory. The following report is a summary of results

obtained during my visit to Japan.

INTRODUCTION

The physiological importance of prostaglandins, although still
far from clear, is particularly in the areas of wvascular homeostasis,

platelet function, and hormone secretion. Recently PGD. was found

2
to be the major PG in the brain of various animals. The work in

Professor O. Hayaishi's laboratory and others have shown that PGD2 is
actively metabolized in the brain of rat and other species. PGD2
synthetase and NADP-linked PGD2 dehydrogenase, enzymes responsible

for the biosynthesis and matabolic inactivation of PGD, respectively,

2
were highly purified from the brain tissues in Professor Hayaishi's
laboratory. Molecular effects as related to the neurotransmission
have also been reported, however, the molecular mechanism of its

action in the central nervous system remains obscure. More recently

Shimizu et al. (J. Biol. chem. 257, 13570(1982)) presented the



first demonstration of a specific binding protein, presumably
receptor, of PGD2 in the synaptic membrane of the rat brain. To
efficiently study the interactions of the membrane-bound receptors,
it is usually necessary to dissociate the membrane into its component
receptors (binding sites) and its effectors (such as adenyl cyclase).
A number of physical methods including ionic strength alterations,
pH Changes, limited proteolysis and treatment with chaotropic agents
(such as urea, guanidine-~HCl, divalent cations, etc.) have been used
with limited success for the removal of proteins from the membrane.
However, the most widespread and gentle method for solubilization of
membrane-bound proteins remains extraction with detergents where the

detergent in some way substitutes for the non-polar interactions.

Experimental Results

Our starting material for solubilization of PGD2 binding protein
was the synaptosomal (Pz) fraction obtained from brains of adult male
Wistar rats (body weight, 180-220g). Though the synaptic membrane

has been shown to yield higher specific binding than the P, fraction

2
(Shimizu et al., 1982), it is much more tedious to prepare synaptic
membrane than P2 fraction with lower recovery of binding protein.
CHAPS, 3-(3-cholamidopropyl)-dimethylammonioc]-1-propane sulfonate,
which has been reported as the only detergent capable of solubilizing
the opiate receptor, was found to be less effective than Triton X-100.
Lubrol PX and Tween 20 which are commonly used detergents for solu-
bilizing receptors, e.g. picrotoxin binding receptor, resulted in

poor solubilization. Deoxycholate, however, was found to be the most
satisfactory detergent and gave the best solubilization of the PGD2
binding protein with the highest recovery and also with consistent
results. Therefore, deoxycholate, at a concentration of 0.6%, was our

choice of detergent for solubilization, and also further studies such



as characterization and purification of the binding protein were
carried out with deoxycholate extract.

A very common means of measuring binding to soluble receptors is
to gently precipitate the protein-ligand complex so that it may be
separated from unbound ligand by filtration or centrifugation. We
have encountered unexpected difficulty when we used ammonium sulfate
precipitaion method which I have routinely used for assaying solu-
bilized benzodiazepine receptor activity. High background values
were obtained with ammonium sulfate precipitaion method possibly due
to coprecipitation of radioactive ligand, i.e. E3HJPGD2. The binding
of [3H]PGD2 to the detergent extract was studied by filtration method
involving precipitation of E3H]PGD2 protein complex by polyethylene
glycol (PEG) (Xanto Kagaku #6000). Although the PEG precipitation
method could be used routinely, we found by chance that simple
dilution of the detergent after incubation resulted in loss of solu-"
bility of the detergent-solubilized protein. This was followed by
filtration on glass fiber filter to trap [3HJPGD2 bound to receptor
protein. This method which we called "buffer method" was our choice
of method for binding assay. Sepacol column chromatography on
Sephadex G-75 or Bio-Gel P-10 was also tried for the binding assay of
solubilized receptor, however, this method was used only occasionally
for double-checking.

The binding of PGE2 was observed to be less than half of that of

PGD, in all brain areas studied. The binding of PGD, was not affected

2 2
by 0.1 mM and 0.2 mM of dopamine, norepinephrine and serotonin. The
molecular weight of [3H]PGD2 binding protein solubilized by deoxy-
cholate from P2 fraction of rat brain was determined by gel filtration
on Sephacryl S-300 and calculated to be higher than 200,000 daltons
and lower than 500,000 daltons. An improved method for further char-

acterization of the protein by gel filtration should be used. Purifi-

cation of PGD2 binding protein was attempted by affinity chromato-



graphy employing AH-Sepharose 4B obtained from Pharmacia. Carboxyl
group of PGD2 was successfully coupled to AH-Sepharose 4B by the use
of a soluble carbodiimide, N-ethyl-N'- (3-dimethylaminopropyl) carbo-
diimide hydrochloride (EDC). Dr. Watanabe is now in the process of
purifying PGD2 binding protein by employing this affinity column.

It is a great pleasure to thank the Yamada Science Foundation for

a grant to support my stay in Japan.
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