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Impressions of a lucky visitor to ISSP

—A gaijin’s misconceptions—

Pascal Lederer

The cold gray fog of the European autumn is spreading on the meadow in front of my
window, and hiding the hills of Ziirich. A year ago, I was enjoying the bright sunny cool
days of the Tokyo fall.

Looking back on my one year stay in ISSP, I feel I have been very lucky : My visit
started at the time of LT 18 and of the Sendai superconductivity conference, when the
excitement of the high T superconductivity adventure was still high. Hidetoshi Fukuyama’s
group ranks among the world’s best theory teams ; the experimental activity in ISSP is
first class, and Japanese achievements in general in the area of superconductivity are
remarkable. Furthermore, the display of information at the “high T superconductivity
preprint center” in the 6th floor theory tea room in ISSP is probably a unique feature
among high T. research groups. I have found memories of the almost daily discussions with
“Hide”, around a cup of morning coffee, on the most recent experimental result or theory
preprint. An exciting time to do physics indeed ! (Perhaps too exciting for a visit to Japan;
in a more quiet research area, I would have had more time to visit the unknown planet
Japan : I have the impression that I barely scratched the surface of a different very refined
and rich culture---). Another bit of luck was to meet Yoshinori Takahashi after his return
from Zirich and to work with him ; I have benefited immensely from his energy, his
imagination, his skills, and sense of hospitality.

Here are some observations or impressions on Japanese solid state physics I have
gathered during my stay. I emphasize that my ignorance of spoken and above all written
Japanese has crippled me, so that much of what follows may well be superficial, and
perhaps completely wrong !

Compared to France, and even more to the U.S., I believe that feudal structures are
still very much alive in Japan and coexist with a most advanced technological level; they

survive not only in the organisation and immense power of the large Zaibatsus, but also
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in many aspects of social life. For example, in the university, in the rather rigid hierarchy
topped by the professor. In most cases I have witnessed, this works rather well, to my sur-
prise, due to the talent of the leadership, its dedication to the young researchers’ training,
and to the growth of the lieutenants. But I believe there are cases when young talented
samurais have difficulties because an aging Lord is entitled to reign too long over them.

It seems also that the number of new positions is simply insufficient nowadays to allow
the younger ones to become their own masters. (A situation well known in many Euro-
pean countries where military budgets expand at the expense of research or education,
among others. )

I have been impressed by the number and quality of Japanese internal meetings (unfortu-
nately for me in Japanese | ) with lively interchange of ideas ; they provide efficient
means of communication and correct the barriers of feudalism.

] find the level of theoretical solid state physics throughout Japan is high. Many univer-
sities have researchers who are fluent in the language of quantum field theory ; I have
been amazed at the ability of students to decipher complicated papers after a few months
research ; this indicates, at least in the universities I have visited, a very good teaching
level.

It seems comparatively few Europeans or U.S. physicists experience one year stay in
Japan. It is a pity because it is a thrilling discovery of a different society. One obvious
difficulty with such a stay is the language problem. One year may be too long for a
short visit, and too short for a visit which would allow to master the language. I remem-
ber boasting with Junjiro Kanamori, three years ago, that I would master Nihongo in
three months | After one year, I could not follow in a fruitful way a seminar in Japanese.
Since there is little hope that people will come over for more than twelve months, my only
suggestion to overcome this difficulty is to improve significantly language courses for
science students in Japan, so that at least some meetings would be in English when
foreigners are around.

Another obvious remark about physics in Japan is that the relationship between funda-
mental research in Universities and applied industrial research seems rather satisfactory.

It is not uncommon for industry labs to have good results of fundamental significance ;
industry searchers take part in JPS meetings, etc.. The creation of the High 7 Supercon-

ductivity Institute is a remarkable sign of this mutually profitable relationship. In France
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the industrial effort in research is ten times smaller than in Japan ; most technological in-
dustries prefer to seek large and easy profits in military productions ; the classified re-
search that goes with this is of low quality and of little benefit to fundamental science. I
believe that scientists in Japan, and in fact the whole Japanese society are lucky that big
industry was not allowed after the war to launch nuclear armament programms and had
to fight for consumers’ goods markets.

Certainly those last paragraphs would require more discussion, but this leads me to my
last remark. I have found that, in a more pronounced way than in other countries, physi-
cists in Japan tend to shrink away from general discussions about science, research, its
role in society, etc.. It is understandable that US scientists are more involved in such dis-
cussions, because of the SDI program. However, the latter has consequences in the whole
world, and in particular in technologically developped countries. I feel that the increased
role of Japanese scientists in the development of science gives them added responsibility.

I welcome their specific contribution to make scientific progress a tool of human liberation,
not one of oppression, war, and possibly apocalypse. I express here my admiration to the
Japanese scientists who try and stimulate among their colleagues the necessary awareness.

I cannont thank here all those who made my stay an unforgettable experience, who shaped
my perception of Japan and of the Japanese culture, and who contributed to my scientific
activity during my stay.

A special mention is due to Professor Fukuyama for his hospitality and scientific stimu-
lation, and to Maruyama san for solving the many survival problems a foreigner faces
in Japan. I also wish to thank Prof. Junjiro Kanamori, Duk-Joo Kim, Kosaku Yamada,
Kunihiko Yamaji and Ken-ichi Kumagai for their efforts in giving me the best memories

of Japan.
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# H  Electronic Structures of Transition Metal Compounds with Strong Correlation
B2 5
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NTL b0z, EICHEHHBINICE BN LEBH S,
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= A= Static and Dynamic Spin Fluctuations in Superconductiong Laz-Sr:CuQ.
2 B

We discuss neutron scattering studies of the spin fluctuations in samples of LaissSronCuO,4

O¥

which are ~80% superconducting. The structure factor, S (Q), reflects three dimensional
modulated spin correlations with an in-plane correlation length of order 18+ 6 angstrom.
The fluctuations evolve with temperature from being predominantly dynamic at high
temperatures to mainly quasielastic ( | AE | <0.5 meV) at low temperatures. The impor-
tance of these results for models of the superconductivity in the lamellar CuO. supercon-

ductors will be discussed.
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B B Superconductivity in Bi-O Based Comopounds
® B
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B B BT B EEE
# ff  Dr. R. E. Walstedt
(Fr/@) AT&T Bell Laboratories
B H Nuclear Resonance Studies of High Temperature Superconductors
#H F:
Nuclear resonance data illuminate many important aspects of the properties of the new
superconductors. The current status of our understanding of such data will be discussed,
along with the implications and constraints these results pose for the basic understanding

of the dynamics of these systems.
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B il Dr. V. Paidar

(/&) Institute of Physics, Prague Czechoslovak Academy of Sciences
= H The Model for Computer Simulation of Grain Boundary Atomic Structure
% B

The computer models are helpful for the interpretation and generalization of experimental
observations with atomic resolution that cannot provide complete information about the
boundary structures. However, the usually used description of cohesive forces by empirical
pairwise potentials is not sufficient for the quantitative comparison with experiments. A
relatively simple model based on tight-binding approximation has been developed for transi-
tion metal alloys with different d-electron per atom ratio. The shift of the d-band is taken
into account to get the equilibrium atomic volume. As a test of the model, the elastic
constants of 4-d transition metal alloys were calculated with a good agreement with

experiments.
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B i Prof. W. Mbonch

(Fri@) (Universitit-GH-Duisburg )
wH B Adatom-induced surface states and surface dipoles and the formation of

semiconductor interfaces.
2 5.

Well-cleaved surfaces of III-V compound semiconductors are generally exhibiting flat
bands up to the surface. With adsorbates a buildup of surface band-bending and change
of the ionization energy are obseved which are caused by adatom-induced surface states and
dipoles, respectively. Metal and hydrogen adatoms are inducing surface donors while with
oxygen, sulfur, and chlorine surface acceptors are found. The chemical trend of the donor
levels observed with simple s-electron metal adatoms is reproduced in a surface-molecule
model using a tight-binding approach. In that bond picture, sign and size of adatom-induced
surface dipoles are given by the ionicity of the bonds, i.e. by the electronegativity differences
of the atoms involved. In the band picture, the virtual gap states (ViGS) of the complex
semiconductor band-structure have have to be considered in this respect. Both the electro-
negativity and the ViGS concept may by applied to model chemical trends of electronic
properties of semiconductor interfaces. Deviations of, for example, barrier heights in
Schottky contacts from what is predicted by that model may be attributed to interface

defects or strain.
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# H A New Structural Modification of Superconducting Las-M, CuO.,
G =
LaisBaoiCuOs 13RO L 5 ICERMER T 2 T EWRE Iz,
tetr. (14/mmm) T=2% ortho. (Cmca) T:=52K tetr. (P4, /ncm)
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