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Address
Ladies and Gentlemen!

On behalf of the Yamada Science Foundation, I should like
to say a few words of welcome to all of you here.

It is a great pleasure to know that this symposium has opened
successiully with the support of our Foundation. Many excellent
biochemists have gathered and spirited discussions are going on.
I should like to express my gratitude to Brof. Okada and his
associates for their effort in organizing this symposium.

I especially want to thank the foreign guests who have
traveled to Kobe over the long distances between their countries
and Japan.

I felt an enthusiastic and friendly atmosphere around this
meeting today, and understood that the aid of our Foundation for
this symposium was very worthwhile.

Yamada Science Foundation was establisshed five years ago
with funds donated by Mr. Kiro Yamada, founder and the lst
President of Rohto Pharmaceutical Company. Mr. Yamada had a
firm belief in the importance of basic research in the natural
sciences and deposited his holdings in the Foundation. Unfortu-
nately he died this year, but his spirit will continue in the
work of the Foundation.

Now, I would like to step out of my role as a member of the
executive committee of Yamada Science Foundation. I am an old
biochemist. When I compare today's biochemistry and that of the
time I actually worked, I see some differences. Today, the
biochemical field overlaps that of cell biolegy. The mutual aid
of both fields has come apparent and a new experimental field
of life science has been established.

I expect that a beautiful drama of life science will
develope further and further, using living celles as the leading

actors and actresses. Such a kind of life science should be

-7



promoted move in the world, and of course in Japan.

Life science can develope actively only on the basis of
international cooperation, like this symposium, and if the
knowledge to derived from the cooperative work is distributed
to all the people of the world. This is one of the peaceful
persuits. Peaceful is beautiful.

I hope you all enjoy your stay in Kobe, an internaticnal,
peaceful and beautiful city. Thank you.

Shiro AKABORI

Director
vamada Sclence Foundation
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REPORT

G.S. Goldhaber

After having received the first circular announcing the INS Interna-

tional Symposium on "Dynamics of Nuclear Collective Motion", July 6-10, 1982
at the foot of Mt. Fuji, I decided to participate for the following reason:
I had planned and helped to organize an International Conference on "Band
Structure and Nuclear Dynamics", February 28-March 1, 1980, New Orleans,
whose proceedings were published in Nuclear Physics A347 (1980). ‘This
conference turned out to be very successful, and many of the participants
expressed the wish that a sequel be organized in two or three vears. The Mt.
Fuji conference seemed to come very close to being the realization of this
suggestion. Also, three of the four co-organizers of the New Orleans confer-
ence, namely, A. Klein, A. L. Goodman, and R. A. Sorensen informed me of
their intention to participate. Hence I asked DOE, the U.S. Department of
Energy (which supports my research), whether there was any possibility that
my participation would be funded, but was informed that since I had partici-
pated in September 1981 in an International conference at Grenoble, this was
not possible. I then sent an inquiry to H. Ikegami of RCNP, Osaka Universi-
ty, who had joined our Nuclear Structure group at BNL in the early sixties.
Dr, Ikegami enthusiastically supported my plea and after months of effort
informed me that the Yamada Science Foundation was willing to fund the
expenses for my trip. Simultaneously, he suggested that in addition to
participating in the conference I visit a number of research laboratories in
Japan, namely, besides his own, the Research Center for Nuclear Physics
(RCNP) at Osaka (1), the Institute for Nuclear Study (INS), University of
Tokyo (2), the National Laboratory for High Energy Physics (KEK) at Tsukuba
(3) , and the Japan Atomic Energy Research Institute {(JAERI) at Tokai (4), and
give talks at several of these Laboratories. I gladly agreed to this plan.

Subsequently, I was invited by Dr. Naoki Onishi (INS), Chairman of the
Organizing Committee of the Symposium, to deliver a talk at the conference



which I entitled "Relations between the Variable Moment of Inertia (VMI)
Model and the Interacting Boson Model {IBM)".

The itinerary for my trip was carefully worked out by Dr. Ikegami with
the help of Dr. Kasuke Takahashi, the scientific administrator of the Physics
Department of KEK who had worked with me at Brookhaven on nuclear physics
experiments from 1962-64. He had joined me just after having received his
Ph.D. at Tokyo University working with H. Morinaga who won international
acclaim by carrying out the first "in-beam" measurements of nuclear spectra
(associated with (a,xn) reactions).

During my trip I was received everywhere with the greatest kindness and
hospitality. Also, strong efforts were made to facilitate as much as possi-
ble scientific exchange between the staff members of the institution visited
and myself.

Three of the laboratories I was to visit, INS and RCNP, and KEK, were
established by Universities. Two of them bear a genetic relationship to each
other since the scientists at INS, established in 1955, planned the estab-
lishment of RCNP, which was approved in 1970 and completed in 1977. The
third laboratory, KEK, had its origin in the decision of the Science Council
of Japan in 1962 to construct a large accelerator. After a basic study the
Laboratory for Elementary Particles was established in 1971 as the first
Inter-University Research Institute; in 1976 acceleration to 12 GeV was
achieved, and research begun in 1977. Finally, the fourth laboratory, JAERI
at Tokay, which is the largest of the Japan Atomic Energy Research Insti-
tutes, was established by the Ministry of Science and Technology in June 1956
for the purpose of "contributing fully to atomic energy research, develop-
ment, and utilization.™

INS was preceded by R. Sagane's Laboratory at the University of Tokyo.
Sagane was the son of the atomic spectroscopist, Nagaoka, who in 1923 dis-
covered hyperfine structure in the spectrum of .mercury from which W. Pauli
deduced in 1924 the existence of the nuclear spin. In 1937 Sagane spent a
year at the Cavendish Laboratory in Cambridge, England, where he studied
radiocactive isotopes induced by high energy y-radiation, resp. neutrons, from
Rd Th, resp. from Rd Th-Be sources. Then, after the war, he went for a short
time to Berkeley to become acquainted with the cyclotron. Already before the
war Sagane inspired his student M. Sakai to build a special type of electron
spectrometer with a large solid angle named Spiral Orbit Spectrometer (SOS).
Sakai continued this project after the war. Since then spectrometer design
for charged particles was one of the main interests of Japanese nuclear
physicists. Sakai himself studied from 1951 to 1953 at the Institut Curie in
Paris, at Kistemaker's Laboratory in Amsterdam where he was introduced to
isotope separation, and at K. Siegbahn's Institute in Stockholm, where he
became acquainted with the v271 double~focusing spectrometer. He then joined
Kurbatov's Laboratory at Columbus, Ohio, getting introduced to radio-
chemistry, electronics, and Y=Y coincidence and angular correlation measure—

and the founding of INS, whose first

‘er and interpreter of the "Kikuchi

, Sakail was named associate professor.

irge isotope separator which was built

a research group for the study of

>uild a sector-type double-focusing
spectrometer. In this endeavor H. Tkegami, a young assistant, was of great
help. Soon afterward T. Yamazaki, a second assistant, joined the group, and
within the next few years "the three musketeers” made important contributions
to charged particle spectroscopy and to the study of radiocactive isotopes.



From the beginning a series of cyclotrons were constructed at INS. Now
most research is being carried out with the SF cyclotron, a three sector,
single dee type machine, which was completed in 1973. It permits the use of
polarized beams and heavy ion beams as well as high quality light-ion beams.
Both solid and gaseous ions are accelerated. Proton beams < 48 MeV are
produced. Further, a 1.3 GeV electron synchrotron has been available since
1966, which allows experiments on photo-pion production from a nucleon, etc.
At 300 MeV, electrons are injected into an electron storage ring for the
production of synchrotron radiation to conduct studies in condensed matter
physics.

Sakai has recently retired upon the completion of his 60th year, after
serving 10 years as Director of INS. On this occasion he wrote his auto-
biography, which provides interesting information on the "heroic" period of
nuclear physics. Sakai's last project, a Numatron (standing for Nuclear-
Matter-TRON) concerns an accelerator capable of producing heavy ions of
several GeV/nucleon.

Ikegami left INS to work for two years at BNL in 1963 and was replaced
by H. Ejiri. In 1964 Yamazaki left for LBL in Berkeley, whereupon M. Ishi-
hara joined the group. 2all these younger physicists have become important in
nuclear and high energy physics research in Japan. Ikegami is now a research
Professor at RCNP. He has designed an ingenuous charged particle spectrom-
eter (RAIDEN) capable of high resolution which yields very beautiful results
in nuclear spectroscopy, and Yamazakl, now Professor at Tokyo University,
studies muon spin phenomena at KEK.

At my arrival on June 30 at Narita Airport, I was met by Dr. Kasuke
Takahashi from KEK. We were driven to Tsukuba City, and on the next morning,
July 1, we took a train to Tokal, where the largest of the Japan Atomic
Energy Institutes (JAERI) is located. At JAERI we had lunch with Dr. K.
Harada, who is in charge of Nuclear Research, and Dr. N. Shikazono, who headsg
the Tandem Van de Graaff. 1In the afternoon I gave a talk to the nuclear
physicists on "Pseudomagic nuclei". The talk was well attended, but there
was not much discussion, since, as I was told, most of the physicists spoke
English only very haltingly. On the next morning Dr., Shikazono gave me a
detailed tour of the Tandem Laboratory {(built between 1975 and 1979). The
Tandem, a vertical machine, 45 m high, has a terminal voltage variable
between 2.5 and 20 MeV, and is capable of accelerating ions of 1 < A < 240.
It was built by the National Electrostatics Corporation (NEC) in the USA.
The Tandem is equipped with four different types of negative ion sources, to
be used for continuous operation, and with a duo plasmotron positive ion
source for the production of intense beams of pulsed protons or deuterons,
mainly used for pulsed neutron work. Twelve beam extension tubes, leading to
five target rooms, are available for experiments. Two computers, PDP-11/04
and PDP~11/55 serve for data acquisition and a PDP-11/70 is available for
data analysis. A heavy ion TOF spectrometexr serves to identify reaction
products with A < 80 and a kinetic energy < 10 MeV/amu. Dr. M. Ohshima
reported to me on an eriment carried out by him and his associates on the
high spin states of Er, which were studied by y-y coincidence, angular
distribution and diregpional correlation measurements. Three new states
(21/2°, 23/2 , and 25/2 ) were thus established. It appears that the instru-
mentation at the Tandem is excellent but that the planned research concerning
the investigation of high spin states is still in a beginning phase. I had
met one theorist, Dr. Otsuka, two years earlier at Erice. He is a co-author
of A. Arima of papers on the Interacting Boson Approximation (IBA). He



appears to be the only nuclear theorist at the Tandem Lab. Dr. 0. Scholten,
previously from Amsterdam, now at MSU, U.S.A., spent a week with him before

the conference. Unfortunately, I was not able to spend the evening of July 1
in discussion with some of the nuclear physicists, because the local guest

house was thought to have too primitive accommodations and the hotel in the

city of Mito, at which a room had been reserved for me, is an hour's car ride
away from the Lab.

On July 2 while being shown the Tandem Van de Graaff, I enjoyed the view
from the Tandem tower on the Pacific Ocean, together with the overview of the
multipurpose Laboratory at Tokai situated in pleasant woodlands. The Labora-
tory includes a Reactor Safety Research Center, a Fusion Research and Devel-
opment Center, and a large Nuclear Data Center which cooperates with IAEA in
vienna. Dr. Takahashi's visit was connected with this effort.

In the afternoon of July 2 I returned to Tsukuba City and spent the
evening in the home of Dr. Satoshi Ozaki who had been a member of
Dr. Lindenbaum's group at BNL until 1% years ago when he accepted the chair-
manship of the Physics Department at KEK. 2Also present were Dr. and Mrs.
Takahashi. We had a very interesting discussion of the cultural and educa-
tional differences between the U.S. and Japan. This conversation continued
on the next evening in the house of the Takahashis, at which Professor and
Mrs. Kinoshita of Cornell University were also present. The consensus was
that Japanese children are under a great deal of pressure from the age of 3
on to acquire skills in the three R's and later in mathematics and science
understanding in order to pass the next examination which will give them
access to a new peer group, and, finally, to the University. Creativity,
however, is not particularly rewarded. However, there was no doubt in the
minds of my hosts that Japanese children are much better trained than Ameri-
can ones to take care of the needs of a technological society.

On July 3, a saturday, Dr. Takahashi gave me a tour of KEK with its
12 Gev Proton Synchrotron and its associated beam lines, including the fast
extracted beam which was used for bubble chamber experiments yielding about
five million pictures which led to valuable results before the bubble chamber
was shut down. A sizable part of the pictures still awaits analysis. I was
shown the available beam lines and received a list of the approved experi-
ments. The physicists who work there include at least one American, Dr.
George Igo of UCLA, and many Japanese Physicists from other institutions.

I further got a detailed tour of the layout for the TRISTAN project, a
25 GeV e e collider (Phase I) as well as an electron-proton collider
(Phase II). It is hoped that the missing sixth quark referred to as "top
quark" will be discovered at TRISTAN, after the electron energy has been
increased to a considerably higher value, as planned.

I also received a detailed description of the plans for the experiment
on proton decay which is to be carried out in the Kamioka Mine some 300 km
west of Tokyo, V1000 m below the top of the mountain. I was shown the
enormous (20") phototubes, specially developed and produced by the Hammamata
Company, 1100 of which are to be installed. Later, at Tokyo University, I
was given more detailed information about this experiment by K. Arisaka, a
graduate student. Experiments are to begin toward the end of 1982. After
the tour, a lunch was given by the Director General, Dr. T. Nishikawa, who
happily referred to his stay at BNL many years ago.



I did not have time to get acquainted with any of the institutions of
the impressive science city, Tsukuba, but on the afternoon of July 3 (a
Saturday) Dr. Takahashi showed me the many parks which form a linear array
20 km long through Tsukuba. We went through Doho park with its many tennis
courts, an olympic-size swimming pool, soccer stadium, athletic field, and
gymnasium. I was interested to hear that a community center with city hall,
shops, etc., is in the construction stage, and that in 1985 Tsukuba will be
the home of an international exposition under the theme, "Dwellings and
Surroundings - Science and Technology for Man at Home."

On Sunday I went to Tokyo where I met Dr. Takahashi's daughter, an 18
year old student at Waseda University who wishes to devote herself to the
exploration of natural resources. She told me that she takes about ten
courses, including languages, phys. ed., math, physics, chemistry, but the
classes consist of only one hour'’s time a week for each course, in contrast
to the five hours customary in the U.S.

On July 5, a Monday, a bus took the conference participants up to Hotel
Mt. Puji. On this trip we were accompanied by Dr. Leon Fisher, a physicist,
who is now serving his third year as scientific liaison officer at ONR
(Office of Naval Research) in Tokyo. Dr. Naoki Onishi, the Chairman of the
Conference Organizing Committee, told me later that he greatly valued the
advice of Dr. Fisher on how to make the conditions for foreign participants
as favorable as possible at the beginning of and all through the conference.

As I had hoped, the conference indeed provided a great deal of informa-
tion on developments which had taken place after the 1980 New Orleans Confer-
ence, and many of the speakers were the same. The topics dealt with there
fell essentially in three groups, namely, 1) nuclear properties at and near
the nuclear ground state, including the yrast band, 2) classification of band
structure and selection rules for interband transitions at relatively low
excitations, and 3) nuclear properties at high spin states, including the
Y-ray continuum at very high excitations. Japanese physicists, both in
theory and experiment, were well represented at the conference.

After its end on the afternoon of Saturday, July 10, Drs. H. Ikegami and
M. Fujiwara (RCNP, Osaka), Dr. T. Kishimoto (University of Tsukuba) and I
went by car to Kyoto, where Dr. Ikegami, his wife and I spent the Sunday
visiting ‘several beautiful temples. We met there a number of theorists who
had participated in the Mt. Fuji conference and who were to participate in a
more theoretical conference during the coming week in Kyoto. On Monday
morning Dr. Ikegami and I were driven to RCNP, Osaka, where I was introduced
to Professors Kondo (Director of the Institute) and Ogata, who gave me a
brief tour of the RCNP AVF cyclotron capable of producing up to 65 MeV
protons. (Dr. Kondo had spent some years during the 1960's at the University
of Colorado, while Dr. Ogata had spent about a year at Rutgers.) The cyclo-
tron is mainly used for (p,d) and inelastic proton scattering experiments.
The secondary protons or deuterons are analyzed by means of an excellent
spectrometer built by Professor Ikegami and associates which has a resolving
power of E/AE = 10 . With this equipment very interesting studies of excited
states, especially hole states, in semimagic and doub magic &yclei have
been carried out, such as in Ni and Sn isotopes, in and %54 Also
studied were levels in odd A Se isotopes, qi ctors in Pt and Pt, and,
quite recently, a 1+ state at 5.845 MeV in Pb was established by inelastic
scattering of 65 MeV protons in a very fine experiment by S. I. Hayakawa et
al. The resulting report will be published in Physical Review lLetters.



Following the tour of the cyclotron, I gave a seminar on the variable
moment of inertia (VMI) model, including the discovery of pseudomagic nuclei.
At this occasion there followed a vigorous discussion in which both theorists
and experimentalists participated. Drs. Kondo, Ogata, and Ikegami afterwards
took me to dinner, at which among other topics, the great emphasis given to
careful annual physical checkups of scientific staff members over 35 years
old was discussed, which include an abdominal x-ray examination (G.I. test).
This topic came up because one of the three physicists in preparation for
this test three days later was not permitted any protein intake. Apparently
the high incidence of cancer of the intestines in Japan has led to this
routine.

On the next day, July 13, I visited Professor Ejiri's Laboratory at the
University of Osaka. He and his associates carry out experiments on nuclear
de~excitation in the continuum region in rare earths isotopes. Also, various
experiments on double beta decay as well as on the establishment of neutrino
mass differences are planned. On July 14, I flew to Tokyo and spent the
evening with Dr. and Mrs. Leon Fisher and Dr. and Mrs. Onishi. Dr. Onishi is
a member of INS. As I mentioned earlier, INS was until recently directed by
Dr. Sakai. He is well known to nuclear physicists for his tabulation of
"quasi bands" in nuclear spectra, which he has frequently brought up-to-date
during the last fifteen years.

On July 15 I visited the Physics Department at Tokyo University, accom-
panied by Dr. Steven Yamamoto, who had been at BNL in the late fifties. He
is carrying out relativistic proton scattering studies at KEK. Drs. T.
Yamazaki and S. Nagamiya, members of the same department, also work mainly at
KEK. Dr. Nagamiya was until recently at Berkeley, working at Bevalac on
particle correlations in high-energy nuclear collisions, in which the concept
of a "hot spot" in the target nucleus is important for the analysis of the
data (see LBL Reports 14032-35). I was also shown how the phototubes for the
proton decay experiment are being tested, first in air and later under water.

On July 16 Dr. Kunio Nagatani, previously of BNL and Texas A&M, accom-
panied me to INS, where I m%inpr. Hayakawa, who had participated in the
discovery of the 1+ state in Pb. I was received by Dr. Sugimoto, the new
Director (since 1978) of the Institute, who expressed his disappointment on
having just been informed that the "NUMATRON", planned and prepared since

1976, would not receive construction funds in the near future.

During lunch at INS we were joined by a number of younger scientists who
descrihed their experiments, and hy Dx. Sakata, a theorist who had served as
the Secretary of the Mt. Fuji Conference. Several fine nuclear physics
experigggts are bf&gg carried out at INS. Recently Tooru Kurihara carried
out a Pb (o "He) Pb experiment, usingé&£9 MeV alphas, which permitted the
establishment of several new states in Pb. The air-core beta~ray spec-
trometer built in 1967 has been considerably improved in order to carry out a

Precise measurement of the neutrino mass from tritium decay, or at least of
its upper limit.

I returned to New York on July 17.
My whirlwind tour through Japanese nuclear and particle physics labora-
tories left me with the following impressions: Since the "heroic" postwar

period during which Sagane and Sakai re-established bridges with western
scientists, a second generation of leaders (now in their forties and fifties)



has grown up. They are extremely hard working, knowledgeable, and experi-
enced physicists who collaborate in planning the future of their research.
They are generously supported by their Government and by Japanese industries,
both large and small, who have the wisdom to realize that basic research is
essential for the economic well being of their country. Some of the new
leaders in research had chosen to work abroad (where they had been given
well-supported positions) but were in recent years persuaded to return to

Japan. Although they may have paid a price in terms of material well being,
they felt they would have a chance to make more significant contributions to
physics in their country of birth. Others may still follow suit.

Regarding the criticisms of the combination of excessive pressure and
lack of stimulation of originality in Japanese pre-college education previ-
ously mentioned in this report: I believe important improvement would result
if the curiosity of the young student were appealed to at an early stage
using recently developed pedagogical methods. Instead of the pressure from
without the ambition of the student could be brought into play without any
lowering of standards. Perhaps the present emphasis on modesty and anonymity
with respect to the contributions of the individual should be somewhat
relaxed. I have one strong objection to the present system, namely, to the
almost complete lack of support for women scientists. In spite of the
tradition that the place of a married woman is in the home, there are now a
few women who have become respected physicists and whose husbands would like
them to obtain positions, but so far with little success. I am referring to
Dr. Sugawara-Tanabe, who was invited to give a talk at the Mt. Fuji confex-
ence, Mrs. Otsuka, who has been invited to work with Dr. Ginocchio at Los
Alamos during this summer, and Dr. Masuko Shima, now at the National Science
Museum at Tokyo, after many years of waiting, although her international
reputation is attested to by the fact that she is only the third woman
representative within the 60-year history of the important subcommittee on
isotopic abundances of Iupac, following in the footsteps of Marie Curie and
M. Perey who served in the thirties and forties. I believe that Japanese
Physics would gain a great deal if women were allowed to join its ranks.

In closing, I should like to express my warm thanks to the Yamada
Science Foundation for having given me a splendid opportunity.
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REPORT

W. J. Willis

My report will not follow the chronological order of my

itenary, but will deal in turn with the general categories of

my visit, the general purpose, the Symposium on Nucleus-Nucleus



Collisions, the visits to the National Laboratories, the
Universities and a review of my own conclusions on the central
issue.

I believe I was asked to address the Symposium because I
have spared no effort to advance the idea of experiments on very
high energy nucleus-nucleus collisions in Europe and the United
States over the past three years. I should explain that I had
never worked with nuclei until very recently when we performed
a small experiment on alpha-alpha collisions at the CERN-ISR.

On the contrary, much of my work over the last twenty five years
was with the weak interactions of Strange particles, in a spirit
quite opposite to that of nuclear physics. Most of my friends
were astonished to see me take up this cause. The reason I did
so i1s that I perceived an opportunity to obtain insight into
fundamentally new processes. For me, at least, it required the
development of a fundamental theory of the strong interactions,
Quantum Chromodynamics, to see how the interaction of large
Systems of matter containing very high energy densities could
be studied in a meaningful way. My collaboration centred at
CERN could form one focus of a new interest in these matters.
Another natural focus is the group at University of Tokyo
containing Professors Yamasaki, Nakai and Nagamiya, which has
contributed to this field over a long period of time.

I was consequently eager to help out if I could, by assist-
ing with the Symposium and in other ways.

The Symposium at the Japanese Physical Society meeting was

very well attended, the talks covered a wide range of topics and
the discussions which followed the talks were lively, and I

think it was felt to be a success by all concerned. I was
pleased that I had been able to participate. (Earlier, in the
regular JPS sessions, I had given a talk on the experimental
technique of total absorbtion detectors, or calorimeters).
I visited the two laboratories INS and KEK. At INS I
—98 -



discussed the accelerator research and development aimed at the
Numatron project. I found the work interesting, original and
successful, but I noted the leisurely pace associated with
projects whose starting dates are very uncertain. I do not mean
the actual pace of work so much as the feeling that the concepts
can be fixed some time in the future, so that if one had to
start the machine tomorrow, it would be quite a shock.

I discussed the possibilities to put oxygen beams in the
CERN SPS with the members of the nuclear emulsion group at INS,
who would be prime candidates to participate in an emulsion
exposure, and who are certainly keen to do so.

I spoke to Professor Sugimoto, who is of course concerned
about the strategic position of his laboratory in any discus-
sions about new ideas with respect to the Numatron scope and
siting.

At KEK, I had a look at the wvarious experimental programs,
and I think I have a sense of the conflicting demands on the
time of the PS accelerator. I gave talks on Laser Accelerators
and the Workshop on this subject at Los Alamos in February, and
on the work of my group at the ISR on Direct Photon Production,
and I had informal meetings with the groups planning detectors
for TRISTAN. I had interesting discussions with the Director
and Associate Directors. The idea of introducing nuclear beams
at KEK in both the near and far future seems quite realistic.

I am impressed with the guality of work going on in the lab.

At the Universities of Tokyo, Nagoya and Kyoto I delivered
& combined talk on Direct Photons and Possibilities with Nucleus-
Nucleus Collisions. I was pleased to see the beautiful drift
chamber under construction at Tokyo, destined for the type of
physics I have been discussing. The most valuable part of my
trip for my own purposes was the discussions on physics and
detectors with Professor Nakai. I got some ideas which have

reshaped my notions of our programme at CERN.



At Nagoya, I learned some very interesting facts about the
collaborative programme with SLAC, and toured the laboratory of
Professor Niu, which is most impressive. He would also be quite
interested in an emulsion exposure at CERN with alpha and oxygen
beams.

At Kyoto, I discussed a weak interaction experiment with
Dr. Sasao, and tried to interest the nuclear physicists in the
physics of high energy nuclear beams, with what success I could
not judge. My experience up to now has been that it is easier
to engage the interest of high energy particle physicists than
nuclear physicists, who are often daunted by the technigues, and
still more by the harsh life style necessary to work at the big
machines.

Finally, my summary of the trip, limiting my comments to
the programme in the high energy physics of nuclei. I believe
that it is a fact that there is a rebirth of interest in this
field. The most important component of a national physics
programme is a group of good and highly motivated physicists.
Japan is fortunate to have perhaps the best nucleus of such
physicists anywhere, at this moment. This is in itself suf-
ficient reason to pursue the field vigourously. Second, it is
necessary to have access to suitable experimental facilities.

At the moment, these are limited to the hadron beams in KEK.
Some interesting, but limited, work can be done with these.
Higher energies and heavier beams are urgently needed. The
higher energies can be reached only collaborations overseas,

in the near future, e.g. at CERN, and of course there is already
participation in the Bevalac work to give accesses to heavier
projectiles. Light ions in KEK would be possible in the near
future, and would have no real competition on a world-wide
basis. This seems worthwhile, and beams of hypernuclei made

in this way seem an excellent idea.

The big question is how one gets to heavier high energy



ions. I must say that to me the idea of building a new synchro-
tron at an energy comparable to KEK at a different site seems
very doubtful. A careful study of the high energy physics
programmes in Europe and the US shows us several costly, or
rather invaluable, lessons. A nation must plan far into the
future to find out how many labs it can afford, and how they
can be directed to avoid waste and duplication. The US has
more than it can afford. Once, it was necessary to have
competition between labs in the US. Now the competition is
intercontinental. Even given the number of labs, their
programmes have more duplication than they should. On the
other hand, Europe, with its present concentration on one big
lab and one specialised one, shows that the dangers of centra-
lisation are real, and the consequences visible, but they have
so far been far outweighted by the advantages. (This statement
will have to be rewritten in ten years if, as I fear, the

basis of budgeting for LEP is not sound: the bigger they are,
the harder they fall). The lesson from CERN which was not
really anticipated was the underestimated power and flexibility
of a complex of accelerators and storage rings, which can be
linked together in ways never anticipated when they were
constructed. (If only we could put the carbon beam from the

SC into the PS at CERN today! Unfortunately, they are too far

apart: lack of foresight!). Understanding that now, it just

Seems very strange not to profit by such an opportunity. The
Numatron should surely be seen as part of an accelerator
complex. Institution and managerial problems should receive
institutional and managerial solutions (remember CERN I and
CERN II with two Directors General?) and not compromise the
technical success.

I have made similar remarks to Professor Hushimi. I hope

I am not stirring muddy waters, but I have seen really tragic



consequences from the opposite policy.

I wish to thank the Yamada Foundation for making possible

a very enjoyable trip.

82—2034

WA~NNE
Abdul Raffey Faruqi
Laboratory of Molecular Biology,
Medical Research Council Centre,
University Medical School,

Senior Scientific Staff

Hills Road, Cambridge
CB2 2QH, England

BHRURKRE
#E Cambridgeld &
% Medical Research
Council (MRC)
Centre ® H. Huxley
O Zv—71d, Hamburg
HhAB European
Molecular Biology
Laboratory ®DESY
FRCBNTI 70 b o RS XEE BOT,
HAVIEOBIC ED & 5 HiEER {LE T 500
MEZED TS, 4EKEO Farugi KI1ET O
Jv—-FICE U X #REHIES - FHEIE R OFF - B
TEC T2 -> T B, REREICBOT S, FHED
Zxbre 772 Y= (PF) THREDRR
HESOQ. vy o b oUEbHIBD. FIRE
BREMBE - T B, Faruqilidr 6. CORET
DES YO#RE P FOSEE > & OE THEM
LI N E OIRENH Y . EMBIIMR Ch> 5 O
B, BEFOBEIZUAKEG L OB TCOR
EERRTHLLEMBTE, ZLOERERI
Faruqi KiZ4 A6 BKk@EE. ¢ S18HD
BB & TRIIMICEMTHRE. HHziT-7TL 7
ThH T BFEIRTERATHEE CEREELE
fis 7 BFBIZRATHETHEE, 8 BIZEAT
BEHTERS/NE K. BIBLER, BREZRK

KgrE = H OFl X
F O X

B OE B
ZABEE KEXFE =

LLER. 9, 10BIEP FEBLTERREK
ZOMD AR EZER 12, 13BIRAERT

T 2EOHRE. ZHO M, EAREFRE, &
BEERE S ER. 14 BIZERAK 8O TRBEK

L-Ewm. 16 BB FILE¥STHE. &

I TIR—BRRE L. 1 7 BI3=8{batk
AR ERTSERT THRIEE TV, R RS LS L
2o
HBE - RO T sATIROWL Th b,

1 SEEHFE XEEESS. Faruqi K64
WHEH T RS H— R REB R Lz, ©
NI ELEL X 3RO FEE I B B> DB IRRED &
WEIE A ATREC L. HIC A B S RO
ROBETHER: Bbh 2,

2 RUVEEBIBEETo X BN DB e TR e
T Ly ke REE,

3. MEVERS 7 7 X A REN T — 28
o

4 H Huxley D n—7FTHELNDDOH5
A DEEERITO 55 R
CNLICEET A IIE LN TOEEDC RO S ¢
RX#E, HRCEMARTHH . HWmdERTH-

2o I OERILEFETOHEL [HNED 2 Y

WSEOBREXIRETE] (BT 20 T, B

—RDONBEY HEDOBER TH - 12,
Paruqi RO FKHIC L b, BREOS  oWEE



13 Hux ley 7V — 7O SR OBIFEAER & &EIC Al DEBEEDH 5 L, BHIE “in depth ¥ Th

BT EMTEIZ, 72 Farog i KOSHFR UIZAF by AEOFF AL immense value % 8D,
S AU BHFIERHBIC SO W TO B+ 5By CO& 51T Faruqi Ko ¥ A 1X B ETED B

2T EMTET, Farugi KOM$ BAO & M0 BLEZLORBEEA, BETHLETHKTH-
G OEIENTIED ERIC AN TN BREL T 120 1LIFR R EHERNIC 0> & FRLEE L ¥ 2
». £ P FPTOHEIEMTBETE 2, BK

REPORT

A.R. Farugi

The main purpose of my visit to Japan was to discuss
scientific and technical work related to synchrotron radiation
experiments with Japanese scientists working either in
Universities or specialised Research Institutes.

We have gained experience in muscle diffraction experiments
with synchrotron radiation over the bast ten years on various
synchrotrons, but lately at the EMBL, DESY Hamburg. As similar
experiments are currently being planned and discussed for the
Photon Factory at KEK, Tsukuba, there is considerable interest
in exchanging information, and design ideas, a concept vital for
the healthy development of science.

I have listed in a little more detail the maln areas in
which we have gained some experience and which were the main
topics of discussion.

1. Fast counting X-ray position sensitive detectors which are
of interest to both muscle and non-muscle workers who intend
to use the X-ray beam lives at the Photon Factory. 1In
particular, we have developed a parallel-readout multiwire
linear detector capable of very high counting rates and
good time resolution.

2. Specially designed electronics for doing time~resolved
measurements on dynamic phenomena such as structural changes
in muscle during contraction.



3. Techniques of semi-automated data analysis using interaction

graphics.

4. Results obtained on isometrically contracting muscle and

those going rapid length changes within Dr. H.E. Huxley's

group.

Summary of Visits to Universities, Research Institutes

1. Prof. Haruo Sugi

2. Prof. K. Hasegawa

3. Dr. H. Hashizume

4. Dr. T. Wakabayashi

Teikyo University
School of
Medicine, Tokyo,

173.

Faculty of Engine-
ering University

of Tokyo, Tokyo.

Faculty of Engine-
ering University

of Tokyo, Tokyo.

Faculty of Science
University of

Tokyo, Tokyo.

Talk: Time-Resolved
Muscle Diffraction
Experiments.
Discussion: on X-ray
and Mechanical Experi-
ments being done at
Teikyo University.
Talk: X-ray Detectors
Discussion: X-ray
detector developments
both at Cambridge and
Tokyo.

Discussion: X-ray
optics and detector
development for the
'Muscle Diffractometer!
at the Photon Factory.
Discussion: Techniques
of 3-Dimensional Image
reconstruction applied

to Sl-Actin problem.



5. Dr. Amemiyah

6. Dr. Y. Hiragi &

Dr. K. Morikawa

7. Prof. T. Mitsui

KEK Photon

Factory,

Tsukuba

Kyoto University

Kyoto

Osaka University

Osaka

Discussion (a) X-ray
Optics for Muscle
Diffractometer and the
general planning of
beam layout at the
Photon Factory.

{b}) Results of some of

our experiments.

(c) Brief discussions
with Prof. Kohra, Prof.
Sasaki and Dr. Matsushita
on progress of SRS,
Daresbury.

Discussion: X-ray
Detector and design of
Enzyme Diffractometer
planned for the Photon
Factory.

Talks: (a) X-ray
Detection Systems

(b) Millisecond Time
Resolved Experiments on
Muscle.

Discussions: with Dxbs
K. Wakabayashi & T. Ueki
on X-ray optics for the
Muscle Diffractometer
and the Enzyme
Diffractometer. More
detailed discussion on

our experiments.



8. Dr. I. Matsubara Tohoku University Talk: Millisecond Time
School of Medicine, Resolved Muscle
Sendai. Diffraction Experiments.
Discussions:
Also with Dr. Yagi
X-ray Experiments and
development of new
technology.
9. Dr. S. Fujime Mitsubishi-Kaseil Talk: Millisecond Time
Institute of Life Resolved Experiments
Sciences, Machida, on Contracting Muscle.
Tokyo. Discussions:
(Also with Dr's Umazumi
& Ishiwata)
X-ray Experiments on

Muscle
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1.The Structure of Weakly Bound Organic C—
lusters and Van der Waals Molecules.
D. H. Levy (The University of Chicago).
2.The Structure and Asymmetry of CHg and
GeHg Groups.

D.C. Mckean (University of Aberdeen).
3.The Interplay of the Electrostatic Molec—
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