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STUDENTS PRESENT AND SPECTROSCOPISTS PAST

®TITAX  R.Norman Jones

As an after dinner speaker I am not expected to give a high level technical discourse.
We have all had two satisfying days of shop talk. We have wandered together through the
potential fields. We have listened to the anharmonicity of the spheres and slid up and
down the potential surfaces. We have rotated, vibrated and tunneled to the point where
our further excitation has lost a good deal of its ab initio amplitude.

There are two topics I would like to speak about this evening. Unfortunately they
are totally unrelated so some slight of hand is needed to combine them into the same talk.
For this purpose I have used an old trick of choosing a provocative but largely irrelevant
title “Students present and Spectroscopists Past”. First I want to review my experiences
during the past two years in lecturing in English to graduate students at a Japanese
university - - - that is the ““Students present” part.. I also wish to express some thoughts
about our relations with the early spectroscopists of the nineteenth century and from this
draw some inferences about the present and future - - - that will be the “Spectroscopists
Past” section. Let me again assure you that the “students present” are in no way

responsible for these spectroscopists becoming ““past”.

STUDENTS PRESENT

Following my retirement from the National Research Council of Canada, I was very
gratuful to professor Ikuzo Tanaka for inviting me to spend two years as a Guest Professor
at the Tokyo Institute of Technology. So Magda and I arrived in Japan in April of 1979.
Professor Tanaka provided me with all the facilities I needed to continue my research on
infrared intensity measurements on thin films. He also asked me to “Try and help our
graduate students speak better English and improve their understanding of the spoken
language”’, ’

I started by iooking into the educational back-ground of the Japanese students and I
soon found that they did indeed study English very extensively at high school. To enter
a university they all had to take a very competitive examination in English. I tried my
hand at one of the examination papers and it is a moot point if I could have made a passing
grade. The examination leans heavily on multiple answer type questions concerned with
delicate subtleties of English grammar and syntax. The students while at high school also



read erudite classical English literature but have very little classroom exposure to the
spoken word. As undergraduates, the science students do not need much English. In
graduate school the emphasis is again on the written language. Many graduate students
become quite proficient in reading and writing English and a sizable number submit their
doctoral theses in English. Rarely however are they faced with a need to communicate
orally in English.

Since my students are an inter-disciplinary group including solid state physicists as well
as physical and organic chemists, biochemists and geochemists, I give a broadly based
course of lectures emphasizing the analytical uses of infrared and Raman spectroscopy.
This, I hope will contain a little of something of interest to everybody. Before each
lecture I distribute a detailed set of notes for the lecture to be given the following week.
In this way they have good time to study the material well in advance of my lecture.
In the talk itself I rely extensively on slides and overhead transparencies. These consist
largely of charts, curves and diagrams with a minimum of description in simple English.
This technique seems to work reasonably well in enabling the students to keep up with my
spoken English. Progress in our communication is monitored by occasional class exercises
based on multiple choice questions and answers.

The reverse process of getting the students to speak English to me proved to be much
more difficult. In the lecture room, the Japanese student still seems to be influenced by
long traditions based on the old Chinese teacher-student relationships. These were re-
inforced by the nineteenth century German and English pedagogy introduced following
the Meiji Restoration. My attempts to encourage the students to interrupt me and ask
questions if they failed to understand just did not work. If I stopped my lecture and
began asking questions to the class, embarrassing silences often developed.

The means by which we overcame this problem was to set up conditions so that the
students found themselves talking English to one another rather than to me. We sorted
all this out together, sitting round a table catalysed by some alcoholic refreshment. So
was born our Chemistry Colloquium in English.

This group meets once a week and at each session two students each gives a fifteen
minute talk in English. Usually they talk about their own research problem, but it has to
be introduced at a very general level because of the wide inter-disciplinary nature of the
group as a whole. To help me with this project I have a hard working Program Committee
of three of the students. When the Colloquium starts, one of the members of my Program
Committee takes the chair and introduces the speaker and I adopt a low profile. This
technique seems to have broken the ice. During the past year every member of my class

of fifteen students has made an effective presentation and the ability of the students to



perform under these circumstances has been pleasantly surprising to me.

Occasionally we have extended an invitation to one or two students from one of the
other universities in Tokyo to attend one of our colloquium meetings as a Guest Student
Speaker. On these occasions he or she provides the Program Committee with a short
Japanese abstract a few days in advance, and this is photo-copied and circulated to our
students. Such talks by outside student speakers have proved very effective in developing
the co-operate spirit of our group. In good Japanese style, our students feel obligated to
make sure that the visiting speakers generate a good discussion afterwards and they make
sure this will be so. This all contributes to the main objective of generating a flow of
conversation and to relaxing tensions while speaking in a foreign tongue. Towards the end
of the second year of operation we have actually achieved some light-heartedness during
our introductions and discussions. The ability to make a joke in English (and raise a laugh

from the audience) is a true sign of our students’ progress and achievement.

SPECTROSCOPISTS PAST

My interest in the history of molecular spectroscopy began about 1962 when I was
asked by the Optical Society of America to write a biographical article on Dr. W. W.
Coblentz [1] who died that year at the age of 89. Dr. Coblentz was a very remarkable man
- - - a very human character - - - and he deserves a talk devoted entirely to himself. Now
however I will just remind you that he was an American, born in a small farming com-
munity in the State of Ohio. In 1900 he graduated in electrical engineering at the Case
School of Applied Science at Cleveland. He then went to Cornell University where he took
a doctorate degree in physics and stayed two extra years as a post-doctoral fellow. The
rest of his professional life was spent at the newly established U.S. National Bureau of
Standards working in the field of radiometry.

While still an undergraduate at Case, Coblentz become an early radio ham. He sent
what was probably the first radio signal to be transmitted in the United States - - - across
the courtyard from one student’s room to another. While at Cornell he built two infrared
spectrometers and completed his famous atlas of the infrared spectra of organic
compounds. In preparing my article on Dr. Coblentz I was greatly helped by his own auto-
biography, From the Life of a Researcher [2], which he published in 1951. This is a
remarkable book. From it I learned that fully to appreciate science we must always
remember that research is a human activity. Our true understanding of the progress of
science requires that we see it through the eyes of the people who actually did the work.
We must familarize ourselves with the contemporary patterns of thought that motivafed

both their theory and their experimentation.



Thus in Coblentz’s own case he narrates that when he arrived at Cornell University his
supervisor, Prof. Nicholls, suggested that, as his thesis project he should build an infrared
spectrometer and make some measurements in the infrared region of the spectrum. Being
a conscientious student he spent the next few weeks in the library reading the literature of
the 1880’s and 1890’s. He observed the progress that had been made in the laboratories
of Paschen, Rubens, Julius and others in Europe, and of Langley in the United States. He
tells us that all this made him rather dejected. He was not enthusiastic about starting work
in the infrared as it seemed a dull subject and an almost completed field! He did note
however that very little was known about the infrared absorption spectra of organic
compounds so he worked 15 hours a day, 7 days a week for two years and prepared his
classical atlas of the infrared spectra of 135 compounds. We may note that these included
“Le Page’s Glue” which he used to seal the windows of his absorption cells.

Stimulated by Coblentz’s own interest in the men who built 19th. century infrared
spectroscopy I have found it faschinating to read their contemporary literature and try
and see the work of these early spectroscopists as they must have experienced it them-
selves. I have recently written about some of historical meanderings [3] but here I will
mention only one other example, skipping back to 1800 when Sir William Herscel in three
papers on the Philosophical Transactions of the Royal Society of London [4] gives us a
very human description of his discovery of the infrared. His historic illustration is often
reproduced in introductory text-books of spectroscopy. It shows an image of the solar
spectrum projected on to a table. Also on the table Herschel has set up a series of black-
bulb mercury thermometers. He recounts how, as he moves a thermometer through the
visible spectrum from the violet to the red, the equilibrium temperature rises progressively.
Now many people would have stopped the experiment on reaching the red. It is the mark
of the true scientist that Herschel made that crucial decision to move the thermometer
that extra inch or so beyond the limit of the visible spectrum. From his first paper we can
recapture some of his astonishment and excitement on seeing a further rise of the liquid
column up the stem of the thermometer.

Herschel’s two additional papers are also of interest, not only because of their intrinsic
content but also because of the beautiful draftsmanship of the engravings. In these papers
he demonstrated both the reflection and the plane refraction of these heat rays as well
as their focussing by spherical mirrors. We may note that he did not make any systematic
studies on absorption, except for some light hearted measurements of the effects of the
rays on sea-water collected from the end of Ramsgate pier, and also on gin and brandy.
About these he draws no scientific conclusions.

In the concluding paper Sir William speculates about the nature of these heat rays. He



could not bring himself to accept a unified theory of their identity with visible light. He
argues forcefully that nature developed, in the human eye, an extremely delicate organ
to detect visible radiation. Heat we detect only by comparatively crude sensors in our
skin. He therefore reasoned that the visible rays and the invisible heat rays must differ
intrinsically. It was not until fifteen years later, in 1815. that Ampére produced sound and

convincing arguments for the identity and continuity of radiant heat and light.

SPECTROSCOPISTS PRESENT AND FUTURE

My title says nothing about “spectroscopists present and future”, but exploring the
past raises the question of what will remain of them when they also join the ranks of
those past.

In the nineteench century research was conducted more leasurely than to-day. In
the older literature there was room to include some background commentary about the
workers and what motivated their studies. To-day’s editorial pressures for conciseness,
backed by stiff page charges, have forced our research papers into a clipped telegraphic
style. Our curiosity about the human interest behind the work must be satisfied elsewhere
- - - in the correspondence, laboratory records and note books, grant applications, after
dinner speeches and other personal memorabilia of the scientist.

Unfortunately most of this material is not preserved. Future historians of science,
probing back into the 1970°s and 1980’s will not find much to help them. This will be
compounded by the fact that our younger scientists will be attuned from early schooling
to the use of digital data acquisition systems. They will find it extraordinarily difficult
to reconstruct the thought processes of those who worked in pre-computer days.

In the arts and humanities the preservation of personal records in archives plays an
important role. Not so for scientists, many of whom would feel that only their personal
vanity would be served by preserving their personal papers in archives. The need to do
something about this has been recognized by the Royal Society in Britain and also by the
American Institute of Physics and the American Chemical Society, and I have recently
been asked to summarize these activities for the International Union of Pure and Applied
Chemistry [5]. To my knowledge nothing was being done anywhere in the more specific
field of molecular spectroscopy. However I am glad to report that the Coblentz Society
has now organized, through its Archives Committee, @ Documentation Center for the
History of Molecular Spectroscopy. This is quite a modest project located at the Library
of Bowdoin College, Brunswick, Maine, U.S.A. It has already helped to preserve some
interesting material including some important contributions from Japan. I hope some of

you may be interested in this activity. If so please contact me and I will be glad to tell



you more about it.

CONCLUSION

It has indeed been a great pleasure for me to be able to participate in this Eleventh
Okazaki Conference on Molecular Potential Functions and I want to express my grateful
thanks to Professor Fujiyama and the Members of the Organizing Committee for the
invitation - - - also for their thoughtfulness in including my wife, Magda.

I'am very impressed both with the physical facilities at Bunshi Ken, and also with the
unique social life which the Institute has created. Though Tokugawa Ieyasu must have the
credit for putting Okasaki into the history books of Japan, it is Bunshi Ken that has
established its fame as one of the best known places in Japan in the eyes and hearts of the

international scientific community.
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