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December 4, 1981

Dr. Kozo Kuchitsu
Department of Chemistry
Faculty of Science

The University of Tokyo
Bunkyo-ku

Tokyo 113

Japan

Dear Kozo:
Thank you very much for writing me about the death of Tsunetake Fujiyama. I was of course very much

shocked, as indeed all of his friends must have been. I had no idea myself that he had suffered from the sort
of kidney trouble you describe. I certainly thought of him as a very healthy and energetic and driving young
man, as he certainly was in his Minnesota .days — quite a demon he was at tennis especially! — and as he
always had appeared whenever I have seen him since.

So I was indeed shocked. And moreover the fact that I had just had so pleasant a message from him
through Haruo Hosoya’s courtesy made your sad news particularly stunning. There’s a poignancy to the fact
that I had just had this nice word from Fuji, and the fact that my note to him just missed.

1 think we must remember that, with his intense quality which applied to his work as well as to his
athletics, Fuji lived a very full life all the time. We have a phsase for such intense activity: burning one’s
candle at both ends. Perhaps you have a simitar phrase in Japanese. One of our poets, Edna St. Vincent Millay
wrote these lines:

I am burning my candle at both ends;
it will not last the night.

But oh! my foes and ah! my friends,
it gives a lovely light.

I think we must remember that, with his intensity, Fuji made quite a2 number of strong contributions to
science, particularly in connection with the development of our understanding of liquids; we know more than
we would have without his contributions, And in addition, in his group at Tokyo and I'm sure more recently
at Okazaki, he helped to develop other young scientists who will carry science forward and make their own
contributions. I think that people like you and me who are in this activity know how very rich and satisfying
and important it can be; Fuji also made his contributions, which will carry forward.

Nevertheless, I feel as you do, that Fuji was one of the best junior colleagues I have known, both in
science and in life. I share with you the feeling that I have lost him. Please convey to his family my respect
and sympathy and tell them that in Minneapolis as in Tokyo and Takahagi Fuji was loved and will be remem-
bered always.

My very best wishes to you and to my friends at Todai.

Sincerely yours,

Bryce Crawford, Jr.
Professor of Chemistry



A Place in the Sun

<=Fs%K Bryan R. Henry

Scientifically this has been a most rewarding three months, Freed of any administrative
duties, I’ve had the opportunity to reconsider and discuss science in an extremely stimulating
environment. I cannot recall a period in my career when so many new research options have
come to light. Credit for this must, in no small measure, go to Bunshi Ken staff who seemed
always ready to discuss hairbrained Canadian schemes.

What did I contribute scientifically to Bunshi Ken? In my view, I received much than I gave,
A modest research project was initiated in cooperation with Professor Hanazaki and Dr. Naka-
gaki. Although we have made some progress, the project is not completed, Hopefully it will
serve -as a catalyst to éonﬁnued collaboration. I have given three review lectures on the theory
df radiationless transitions, a survey seminar on our local mode research, and a seminar descri-
bing the more theoretical aspects of a local mode description. The latter was presented at a
séminar supported by Bunshi Ken’s joint studies program. I have also had the chance to read
several manuséripts and to make suggestions for revisions, primarily concerning English, Often
my colleagues were overly apologetic about asking for this kind of help. There was certainly
little reason for shch an attitude. I was more than happy if I was able to offer any assistance.
Moreover, reading these papers helped me to learn a little about the scope of research at Bunshi
ken,

I must comment on the Symposium on Highly Vibrationally Excited States organized by
Professor Hanazaki. The Symposium was a marked success, but for me it was, in some ways, a
hﬁmbling experienbe. As the only non;J apanese participant, I realized the éffort involved by my .
Japanese colleagues in presenting papers and carrying out all discussion in English. I attempted
to expressAmy gratitude in the Conference concluding remarks, albeit inadequately, with my
pre-kindergarten level Japanese:

Anatagata Wa Eigo mo hanasemasu.
Watashi wa Nihongo o hanashimasen.
Watashi wa ototteimasu.

In many ways, the most rewarding part of my visit has involved learning about Japanese
history, culture, and society, Seminars at Universities in Osaka, Kyoto, Tokyo, and Sapporo
were accompanied by sightseeing in which many people showed great kindness to myself and
my family. We’ve seen many lovely shrines, temples, and gardens, and learned a little bit about

Japanese attitudes and ways of life. There is no space here to describe in detail our travels



through this beautiful country. However, one purely sightseeing trip to Hiroshima and Miyajima
made a deep impression, and I would recommend such a visit to all Bunshi Ken “gaijin”. The
tranquil mountain trails of Miyajima offer an ideal settings to contemplate the horror of the
atomic catastrophe, as revealed in graphic human terms by the Peace Park Museum in Hiroshima.
It is difficult to come away from such a place without a determined degree of pacifism.

Life in Oakazaki was extremely pleasant, due largely to the unselfish assistance offered to
my family and I by Bunshi Ken staff and their wives. Together, they succeeded in giving my
family a feeling of involvement and participation in the community. Arrangements were made
for my son to attend school, and for my daughter to learn a Japanese dance and to meet
members of the Japanese Girl Scout movement. My wife was also involved in Girl Scouts and in
countless activities arranged by a seemingly inexhaustible group of Japanese ladies. These are
but a few of the highlights that served to quickly cause us to identify Okazaki as ourhome away
from home.

All visitors to Bunshi Ken are impressed by the level of equipment. The number and quality
of the instruments combine to give a capability that’s greater than any laboratory I have pre-
viously visited. The staff comprise a group of highly motivated and very hard working scientists.
There is excitement about science here. Not surprisingly, the combination of all these factors
produces research of a very high quality. One aspect of the operation of this Institute that I
found most impressive was the nature of the contact and collaboration with Universities. For
example, the solar energy group acts as a focal point to produce collaboration, not only between
the Institute and the Universities, but among the Universities themselves,

However, in my view, there are one or two areas in which the Institute could improve., The
staffing levels here are undoubtedly too low. One could envision a number of different ways of
overcoming this difficulty. My choice would be to introduce significantly larger numbers
of post doctoral fellows. These should be short term (three years at most) appointments that
maintain an ever renewable supply of fresh young minds. If every Professor and every Associate
Professor was guaranteed at least one or two such positions, the evident shortage of hands
would be alleviated and a permanént spirit of scientific vitality would be ensured.

Staff shortages also deserve attention at the secretarial level. Judging from this department,
the Wworkload assumed by these positions is very large. As a result, science is directly and
deleteriously affected. I have seen Professors, Associate Professors, and Research Associates
spending long hours xeroxing, and typing their own manuscripts. These activities are a flagrant
waste of time for such highly trained people, whose time could, and should, be spent much
more profitably.

My second area of advice is less concrete, and deals not with a perceived current deficiency,

‘but with the future development of this relatively young Institution. University research is



often (and in Japan, almost exclusively) tied to graduate education. As such it is limited in the
degree to which it can be speculative and explore totally new ground. Such projects must yield
publishable results since a young person’s life and career are often intimately connected with
the success of a graduate research project. This Institution should never face such restrictions.
However, such a freedom carries with it the responsibility to concentrate a significant part of
Institute efforts on truly original forefront research. It is not sufficient for scientists here only
to do experiments better than they are done in other places. In several instances, they must be
the first in the world to carry out a given type of experiment.

Much has been written and discussed about originality in Japanese science. I have neither the
space nor the expertise to reproduce the many arguments here, I would, however, note two
factors. The Japanese educational system places a heavy emphasis on examinations. Such a
system can encourage students to learn to do well on examinations without teaching them to
think independently. Secondly, deeply ingrained in Japanese society is a respect for hierarchical
authority. Many of the most creative and innovative advances in science are made by those with
the courage to stand up against such authority. Recognizing these two restraints, both of which
are almost entirely outside of the Institute’s control, the Senate and the Administration should
adopt policies that encourage, and indeed require, such originality in Institute research programs.
I have every confidence in your ability to achieve this goal. It’s success will ensure that this
Institution will meet its potential to be one of a select group of world leaders in the advancement
of chemical physics.

In conclusion, I would like to express my sincere gratitude to all of the Bunshi Ken staff for
their kindness and help. I greatly value the new friends I have made here. As always, it is
difficult to single out individuals. However, Professor Hanazaki and his wife have unselfishly

catered to our every need and we certainly do owe them our special thanks.

Four Months in Bunshi Ken

vhHIToaITK David S. Crumrine

We were rather apprehensive before weé came to Japan. We had never been out of the U. S.
and my wife and I had only taken one semester of a beginning Japanese Class. Although others
had told us how lovely Okazaki and IMS were, we were uncertain how the presence of two
children might change our experience. Our fears were groundless.

The IMS setting is lovely. The panorama from Yamate Lodge was spacious and gave no sense
of conjestion. We enjoyed both the usual Sunday morning baseball games held on the field
below the lodge and the distant mountains. We also enjoyed walking and biking about the
city among the parks, the shops, the shrines, and the rice fields. We enjoyed the opportunity of



experiencing an approximation to the Japanese lifestyle in a smaller town.

It was a tremendous opportunity to work and talk in such a stimulating atmosphere. The
range of scientific interests at IMS suited me particularly well, and I was very interested in work
. being conducted by a number of the staff members. The excellent symposia and seminars
were conducted in English, and most of the research seminars in our group were also conducted
in English, for my benefit. IMS is blessed with both new facilities and new equipment. The
outstanding research being done here is making Okazaki famous throughout the world. The
laboratories are among the best equipped that I have seen. The offices were also well stocked
for visitors. Electric typewriters, slide making facilities, and secretarial support were also avai-
lable. The only criticism that I could make concerns the library. As a new Institution, the
library is still growing, and some references such as the Journal of Organometallic Chemistry
and a few others are not yet available, This will be rectified with time.

I was surprised that the staff was as small as it was. In several groups there is equipment not
being efficiently used because of lack of personnel. To some extent this is necessary, if one
wants to have the equipment available for outsiders. But in many cases, the amount of money
spent on equipment could easily justify a few more assistants.

I was impressed with the dedication and hard work that everyone exhibited. This was not
nearly so evident in the laboratories that I visited in other countries. This went beyond the 5.5
days per week that everyone worked (For some reason, it was not widely known that Japanese
work and go to school 5.5 days per week. Our son was quite surprised.).

We should thank Mishima Shogakko for accepting our 9 year old son. They were extremely
gracious about accepting an illiterate foreign child, and his teacher Mr. Suzuki had a great deal
of extra work because of his kindness. Our son, on the other hand, had an amazing experience!

For nearly four months he discovered how much could be conveyed with a minimum of
language. He made friends with the students, learned about their games, their discipline, and
their daily life. Academically, he worked with them in art, athletics, science, and math. He took
a grammar book along to use with them. I can only hope that they got some small benefit from
having a foreigner in their classroom.

My wife feared that she would have nothing to do and that the language barrier would cause
her a lot of trouble. With the help of Masako Shobatake, however, she found herself fully
occupied meeting new friends, practicing English conversation, taking our 4 year old to nursery
school and swimming classes, shopping, and many other activities.

I would strongly recommend the IMS to any research worker. This experience has certainly
changed my outlook on my own country as well as my own job. I was revitalized and ready to
plunge back into the rounds of teaching and writing. I have made many new friends and pro-
fessional contacts and hope that I can repay their generosity and interest in the years to come. I
would particularly like to thank Professor Iwamura for inviting me to IMS and his research

group for helping me so greatly.
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After Dinner Talk
Two Reflectors Made in 1930

BILAET & HBH Xt —

In this after-dinner talk I will not speak on interstellar molecules nor ions. Professor Saito
suggested me to talk about my personal history of astronomical connection. In recollecting my
life, I found that I was entheusiastic about two different types of reflecting telescopes, one in
1930 and the other in 1948; the latter reflector has recently been traced to the original report
of 1930.

When I was about nine years old, I was fascinated in star-gazing with my young brother.
After some months of observation with the naked eye, I was naturally tempted to get a telescope.
The telescope was very expensive at that time; no popular telescope was on the market, at least
with a reasonable price within reach of young boys and girls.

Finally, I made up my mind to make a telescope all by myself. And I bought a book to learn
how to make a telescope. I found that the first thing to do was to obtain an objective lens or a
reflector. I went to a nearby optician asking in vain for a lens with a long focal length. Then
I tried another optician again and again. They were selling eye glasses and magnifiers but they
had no lenses suitable for a telescope.

Somehow or other, in the meantime, I happened to find a lens maker at a distance of nearly
4 km from home. Since then, I often went there, watching the grinding and polishing processes;
the automatic quasi-periodic motion of the tool was quite interesting to me and, Iremember,
I never tired of watching it.

According to my request, the lens maker kindly produced an objective lens and an eye-piece
lens almost as specified by the guide book. I bought them and built a refractive telescope with a
magnification of perhaps 30x using the objective of no more than 3 cm in diameter.

In a year or so, as everyone would be, I became dissatisfied with such a small telescope and
wanted for a bigger one. Under the circumstances of limited budget, my resolution was to make
a 10 cm concave reflector from a pair of glass plates. But the poor skill and endurance of a
young boy was far from finishing the concave reflector of optical quality. The aberration was
too big and the 10 cm reflector telescope has never come out.

The technique of reflector making I learned in 1930, though unsuccessful at that time,
turned out to be just useful in 1966, when I made a far-infrared water vapor laser at the Institute of
Physical and Chemical Research. I ground and polished two copper disks of 6 cm in diameter
by hand to form a spherical mirror of about 10 m radius of curvature. At the wavelength of 50

to 200 um, the required accuracy was not so severe compared to the visible that my hand-



lapped mirrors could result in a successful operation of the first water-vapor laser at many

wavelengths in the far-infrared.

The story of the second reflector dates back to 1930, when two paraboloidal reflectors of
2 m diameter were constructed at the Aeronautical Research Institute of the University of
Tokyo. It was as long as 18 years afterwards, however, that I discovered one of them to built
my radio-telescope.

I was graduated from the University of Tokyo during the World War II in September 1943,
and immediately I was asked to participate in the development of microwave radars of the
Japanese navy. I studied microwave detectors, waveguide components, and microwave receivers
for two years as a graduate student untill the end of the War in August 1945.

Shortly thereafter, the occupation forces decomposed the Aeronautical Research Institute.
Many airplane engines, instruments and their test facilities were destroyed. Other associated
equipments which were not directly related to airplanes were just abandoned to evacute the
laboratories.

The Institute of Science and Technology was established in 1947 in place of the Aeronautical
Research Institute. As a graduate student of physics at the University of Tokyo I started
experimental studies on microwave physics at the newly-built Institute of Science and Technology
and became interested in microwave astronomy.

One day in the early spring in 1948, I happened to find a nice paraboloidal reflector among
scraps of the Aeronautical Research Institute. The surface of the reflector was made of copper
plates mounted on a hardwood frame. The shape of the paraboloid was precise to within a few
millimeters with a focal length of about 73 cm.

I was very much delighted With this reflector, because it had the quality comparable to, or
better than the best radar antenna for 10 cm waves. Moreover, the size of 2 m in diameter and
35 cm in depth was just I wanted.

The astronomical calendar said that there would be a partial solar eclipse in Tokyo on May 9,
1948. So, I was in haste to design and mount a microwave feed to the reflector in time for
observation of the solar eclipse. A 3-GHz radar receiver using a magnetron local oscillator was
modified into a rudimentary Dicke-type radiometer. The bandwidth of the if amplifier was only
2 MHz, while the noise temperature could not be measured.

On May 9, 1948, the reflector was manually pointed towards the sun to observe the intensity
variations of the solar noise at 3-GHz. A copy of the recorded trace is shown in Fig. 1. Because
of the poor sensitivity and stability of the receiver, a decrease in received power can barely be
recognized. The background noise and external disturbance prevented me from revealing any

fine structures. The observed result was only orally reported at a meeting and has not been



Fig. 1. Copy of the recorder trace of 3-GHz observation of partial eclipse on May 9, 1948.

published anywhere. Anyway, this was the first microwave astronomical observation in Japan.

In the summer of 1948 I moved to the Physics Department of the University of Tokyo. In
the following year of 1949, observation of solar noise at 200 MHz was initiated at Tokyo
Astronomical Observatory by Professor Hatanaka. The 2 m copper reflector was transferred to
Tokyo Astronomical Observatory in 1951 by Professor Akabane, who constructed an improved
3-GHz radiometer with that reflector. The bandwidth was 10 MHz and the minimum detectable
temperature was 5 K. His 3-GHz observation of the eclipse on Feb. 14, 1953 was reported in
Ref. 1 as shown in Fig. 2. Apparent limb-brightening and a region of enhanced emission in one
part of the solar disk were found. No visual observation of the sun spots could be made because

it was overcast.
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Fig. 2. Observed curve of partial eclipse on Feb. 14, 1953 and calculated curve assuming

a uniform disk with the same diameter as the visual disk®



The following eclipse on June 20, 1955 was also observed with the reflector. At that time,
this 2 m paraboloidal reflector was taken to Kagoshima at the south-western end of Japan for
observation of larger eclipse of 38 percent. Figure 3 is reproduced from Fig. 2 of Ref. 2. The
observed results at Kagoshima are shown in Fig. 3(a). Fig. 3(b) and (c) are respectively the
3.75-GHz observation at Toyokawa located about 30 km south-west of Okazaki, and the 3-GHz
observation at Tokyo Astronomical Observatory.
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Fig. 3. Observation of solar eclipse on June 20, 1955 (a) at Kagoshima with the 2 m dish,
(b) at Toyokawa with a 2.5 m dish, and (c) at Tokyo with a 10 m dish®

From these observations they were able to identify the enhanced region of microwave
emission as local electron activities associated with sun sports and calium plage.s)

A few weeks ago, as I was requested to give this after-dinner talk, I went to three different
libraries in search of the initial report of this 2 m dish. And finally I found Ref. 4 published in
1930, more than 10 years older than I supposed. Fig. 4 is a reproduction of Fig. 13 in the
paper. Professor Obata made these two reflectofs as sound collectors.

The title of the paper says “Acoustical Properties of Some Sound Collectors for the Aircraft
Sound Locator”, One of the reflectors has a depth of 46 cm with a focal length of 55 cm and
the other has a depth of 35 cm with a focal length of 73 cm. The authors compared acoustical



(a) Type L. (b) Type IL

Fig. 4. Two paraboloidal reflectors for sound collectors®):

properties of these reflectors with exponential horns. The Aeronautical Research Institute had
such an excellent machine shop that one of these reflectors, type II, could satisfactorily be used
for 10 cm. microwaves. The half-beamwidth at 3-GHz was 3 to 3.5 degrees.

After being used as a radio dish for nearly ten years from 1948, this 2 m reflector was
abandoned, according to Professor Morimoto, when they built a small dish for 35-GHz obser-
vation.

The second generation of microwave astronomy in Japan started in 1967 to construct a 6 m
dish with a surface precision of 0.1 mm for mm-wave astronomy. The 6 m dish and a 3 mm
receiver were completed in 1970. Additional receivers and spectrometers have since been
developed and some interstellar molecules have been observed by using the 6 m telescops as you
know.

The third generation of our microwave astronomy is the 45 m dish which will be reported by

Professor Morimoto tomorrow morning. So I will close my talk this evening. Thank you.
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