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Four Comments

7% vk J.C.Baird

Previoué foreign scientists have commented on the quality of science in Japan and on
the merits of Okazaki Conferences they have attended. I will simply add my agreement
to their statements. It goes without saying, of cource, that Japan does not need foreign
scientists to judge the quality of her science because that science has been of international
stature for a very long time. The Okazaki Conference on High Resolution Spectroscopy
was well carried out and quite enjoyable. I was very happy that the official language was
English, and I enjoyed emmensly the debate by the spirited group at the back of the room
on the meaning of a certéin Zen quotation used in an after dinner talk by Professor Morino.

One piece of advise I might give the Institute for Molecular Science is that it should
encourage collaboration with academic institutions in a vigorous fashion whenever the
opportunity arises. In America institutions similar to 1.M.S. have often had difficulties in
making firm ties with universities. There is a lot to be gained by such collaboration for both
types of institution. Such collaborations to exist, but it is my impression that they are
rather too loose. An example of a potential collaboration between a university and IMS
that I am familiar with concerns a physicist interested in the accurate determination of
potential energy crossings and avoided crossings, rotational and vibrational perturbations
and so on, and a chemist interested in much the same thing but in chemically reacting

systems of comparative complexity. This seems to me to be just the kind of inter-

disciplinary work that should be vigorously encouraged because the complex chemical
problem needs the accurate physical underpinnings to keep it honest — and less depended
on subjective judgement. The Institute for Molecular Science has the opportunity, though
it may be difficult, to create these collaborations because it is new. One would hope that
IMS would not fall into the trap of some other research institutes by loosing its opportunity.

An observation I would like to make to Japanese scientists is that it is my impression
that the interface between science and government in Japan is not tight enough. There are '
not enough,'if any, academic scientists in policy positions in government. It is fairly
obvious that during the next twenty years or so a lot of correct technological decisions must
be made. The range of these decisions is quite large, from technical questions affecting local
city government to profound energy policy decisions that will affect the way of life in the
country for decades. As I traveled about Japan I saw great areas of industrialization and
much obvious attention to business activity, but not much in land use planning, or in
environmental concerns and there is probably not so much emfahasis on occupational health
either. The result of this lack of technological decision making is a price payed by the
Japanese people in their standard of living, and it is something that does not easily appear in
economic analysis, or on the account ledgers of government or corporations. Somehow
Japanese scientists must become equal partners in this kind of decision making. I would
think it would be an api:ropriate role for the elder statesmen of science, and the professional
societies, to attack this difficult scientific-political problem, but an active part must be also
played'by younger scientists.

I would like to thank my many Japanese friends for their unparalleled hospitality.
I would also like to especially thank Professor K. Hijikata, Adjunct Professor at IMS, for his
kind attention, and for many animated and stimulated discussions—some of them about
science. The Japanese personality is still an enigma to me in spite of all my late night
study of Japanese history, Buddism, Shinto, etc. Getting information from Japanese still
seems like pulling hens teeth, but not always! Finally, for me Japan has been a most
interesting country, both in its very rich history and in it very many beautiful and historic
places and country side. These things, and my friends, I shall greatly miss as I return to my
homeland.

Okazaki
October 4, 1978
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~How to Catch a Big Fish

fHESH  Yonezo Morino

I was asked by Dr. E. Hirota to talk something after this dinner. I wonder if this topic
is suitable for an after-dinner talk, but I would like to tell rather to younger people the
experiences of an old boy who has some bitter recollections on his own younger age. So it
would be my great pleasure if you allow me to tell them a couple of my experiences at this
precious opportunity. N

I have chosen this topic but I don’t know the royal road to catch a big fish. I only
. know the instances that I missed to catch them. I suppose that you also would have similar
experiences. In our research career, we often encounter opportunities of getting an idea
which might provide us a marvellous future if it be developed, but we simply let them go,
thinking that it would be trivial or less important, or more usually we put it aside, without
considering it seriously, only being captured by the present interest.

In 1955, when I was in Purdue, Prof. H. S. Gutowsky came from Illinois to give us a
lecture on the application of NMR to the determination of molecular structure. It was just
the time when NMR was going to be ﬁsed in organic chemistry. In March of the same year,
Varian exhibited its first NMR apparatus in Pittsburgh Conference. After the lecture, I
asked him, “How about to apply NMR to the internal rotation study?” His answer was,
“No, it is too much.” This may be true, because it was necessary for this application to
introduce some ingeneous idea. Anyhow I remember that I was somewhat discouraged by
this answer from an expert. »

After coming back to Tokyo, I was still interested in NMR and even joined to the
discussion meeting held by Prof. Shizuo Fujiwara who had been at Illinois in Gutowsky’s
laboratory. Unfortunately, however, we had no chance to catch a hint to come to this
problem. As you know, it was 1959, only four years later, that Dr. M, Karplus found a
relation between the coupling constant Jyppy and the rotational angle.  Lots of interesting
phenomena found since then by many persons, brought up NMR to one of the most
important techniques for the study of conformational analysis.

When I look back now upon that time, I feel shame why I did not think of trying to
measure NMR at low temperatures. This kind of procedure is entirely the same in reasoning
as that I had already taken in the study of rotational isomerism by the Raman effect. If we

- only measure the NMR at low temperature, we would have found a serious change in the

J
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spectrum and come to find a breakthrough for this problem. It was stupid that I did not
realize the importance of NMR in the study of the rotational isomerism, only by sticking
to the microwave interest. I should not have been discouraged by a simple opinion of an
expert. This is the very reason that I missed a big fish in this field.;

Another example is also related to the Raman effect. I started the Raman effect study’
in 1932 with Prof. S. Mizushima who came back from Germany. At the start of the study, "
I read a famous article wiitten by Dr. G. Placzek in Handbuch der Radiologie. Placzek
discussed the Raman effect on the base of the Kramers-Heisenberg dispersion theory and at
the final part of the article he mentioned the Raman effect in absorption region. We also
thought that this topic should be worthy of particular attention and I wrote it down in my

note-book as a fascinating topic to be considered later. But we were awfully occupied in

. the study of the Raman effect in the visible region, mainly for getting a confirming evidence

for the trans and gauche isomers in dichloroethan and related compounds.;

I must say, however, that we did not forget the topic. As a matter of fact, Prof,-
Mizushima went to Yokohama and bought back a big quartz crystal imported from Brazil.
We cut it down into a prism and a lense and made a spectrograph for ultraviolet region, using
a mercury line 2536 A as the exciting line.; _ v

This line, mercury 2536 A, has a special merit as the exciting line, because the line is
a resonance line, so the Spectral intensity of the exciting line on the film can be reduced
when we put a mercury vapour in front of the film.

We made much effort for the construction but we did not succeed to finish up the
spectrograph. The reason was the twins in the quartz crystal. The Brazilian quartz was
big but it had many fine stripes of d and 1 crystals which exerted different effects to the
light beams passing through them. So the spectrum we obtained had a diffuse second
spectrum overlapped on the main spectrum. The trouble was that the second spectrum
changed its feature and position in each spectrum, depending on the small difference in
the adjustment of the Raman source. In short, we could not fix up the spectrograph before
I'moved to Nagoya University in 1943 ; '

When I recollect now the situation at that time, I bitterly regret why I did not try to
take the Raman spectra of absorbing molecules, in spite of the dirty spectrum by this
spectrograph. The spectrograph was not completed but it would be sufficient enough to
show us at least the change in the line intensities from those by the visible exciting line.
That is evident from an example that the Raman spectrum of benzene taken by this
spectrograph showed a clearly resolved isotopic effect of the 992 cm™"  line of the totally
symmetric vibration. So, if we took the spectra of absorbing molecules, we would have been

able to find the resonant Raman effect ten years of more earlier than its first experimental
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demonstration by Dr. P. P. Shorygin around in 1954  and many years prior to the ex-
ploitation of this phenomenon with the laser technique in the seventies. Our mistake was
that we were so deeply indulged in getting beautiful spectrum that we forgot to think of the
significance of the Raman effect in the absorption region. We were just at the door for
finding the resonant Raman effect but we did not want to open it. It is absolutely meaning-
less in research to say that we were at the same place. The point is who opens it prior to
others. v v

In this connection I want to say a few words on my start of the Raman effect study
with Prof. Mizushima. He came back from Germany in 1932, as I told you before. When
I saw him first on his coming back to Tokyo, he told me, “Let’s study molecular structure,
either by the electron diffraction or by-the Raman effect.” I thought that he would prefer
the electron diffraction, because in Leipzig where he stayed in Germany, Dr. R. Wierl
developed the electron diffraction technique and published many beautiful results on
molecular structure. Against my expectation, Prof, Mizushima took the Raman effect
which he had no experience at all.

I want to put stress on this point. At that time before the War, Professors who went
abroad, usually learned highlights there and brought back the most up-to-date technique
to Japan, and people also treated such professors as the leading authorities in that field.
This may be the usual procedure in underdeveloping countries. It has a merit of bringing up
science most efficiently in this kind of countries. However, Prof. Mizushima did not take
that attitude. ‘He begun a project that he had no experience at all. I guess that he did it,
thinking that molecular spectroscopy is the most important for the molecular structural
study and has a promising future enough to start there even without experience at all.
He described in his article on the History of Physical Chemistry in Japan, published in 1972
on the Annual Review of Physical Chemistry, “Some physical chemists tend to tackle well-
defined and finite problems that appear to be soluble with the methods and evidence
available, probably because they consider that an accumulation of such solutions will throw
light upon the large issues. In a sense they may be right, but at the same time one fears
that the result may turn out to be just a linear extention of the same problem which
contains nothing new. On the other hand, there is another group of physical clemists who
tackle problems which appear to be chaotic, and from ‘this chaos they try to extract a
cosmos which contains something new ......”

In this talk I would like to call your attention to the fact that we always have chances
around us which might be grown up to big fishes but we often miss to catch them by our
ignorance. Whether one catches them or not, entirely depends on one’s personal attitude.
When one hits on a new idea, one should consider it thoroughly and repeatedly as possible
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as one can. One should develop the idea, modify the idea, and simplify the idea. Then

the idea which looked like a lisky one at a first glance, would reveal us more realistic and

“tangible possibilities. Here is a famous Zen tenet, “Devote yourself soly to sitting (and

thinking).” It strongly urges us to think by ourselves as far as the idea becomes of our
own, rather than to learn sacred books or scriptures.

Science is not a simple accumulation of routine data. Before the data there should be
a physical significance of the project to be explored, and before the significance there should
be an originality in the idea to be generalized for wider applications. So always compare the

significance and originality of the present project with those of the new idea that you hit

~on, keeping in mind that we have a tendency to want to do research in an extention of the

present project. Not sticking to the present temporary interest, try to exploit a new field
which has a new kind of strong impact to the development of science.
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