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ABSTRACT

E. Bright Wlson, Jr. begins the interviewwth a
description of his parents, childhood, and early education. He
t hen di scusses hi s undergraduate and graduate studies at
Princeton University, where he was inspired by the intell ectua
at nosphere and affable faculty. After reviewing the curricul um
his senior thesis on quantum nmechanics, and his experience at
Tuxedo Park, he recalls his years at the California Institute of
Technol ogy, where he began work with vibration and group theory.
Next, he describes his work at Harvard, focusing on advances in
spectroscopy, and his governnent research at Wods Hole and in
Washi ngton, D.C. W/Ison concludes with a brief profile of his
famly and a few remarks on his publications.

I NTERVI EVEER

Raynond C. Ferguson obtained his degrees in chemstry from
lowa State University (B.S., MS.) and Harvard University
(Ph.D.). He worked in research divisions of the Organic
Chem cal s, El astoner Chem cals, and Central Research Departnents
of Du Pont, principally in nolecular spectroscopy, organic
structure anal ysis, and pol yner characterization. Currently he
is affiliated with CONDUX, Inc., a consulting association of ex-
Du Pont prof essi onal
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| NTERVI EVEE: E. Bright Wlson, Jr.

| NTERVI EVEER: Raynond C. Fer guson

LOCATI ON: Harvard Uni versity, Canbridge, Massachusetts
DATE: 17 Novenber 1986

FERGUSON:  Professor WIson, we have background bi ographi cal

i nformati on about you already, and | rely heavily on [ George B.]
Ki stiakowsky's appreciation in the "Festschrift" issue of the
Journal of Physical Chemstry (1). | want to fill in sone of
the details, particularly about your famly. Your father was a
lawyer from Gallatin, Tennessee, is that right?

WLSON: He was not born in Gallatin, but he did start out
there. He was a | awer and practiced eventually in New York.

FERGUSON: I n New York City?

W LSON: Yes.

FERGUSON: That was before you were born?

WLSON: Wiile | was young.

FERGUSON: \Where did he get his | aw degree?

WLSON: He studied with an uncle in Tennessee who was a judge.
In those days you sort of served an apprenticeship.

FERGUSON: Did your nother have formal education beyond high
school ?

WLSON: No, not really. She was brought up in Gallatin
Tennessee. She went to the | ocal schools, but not beyond high
school

FERGUSON: When you were grow ng up, your father was practicing
corporate | aw?



WLSON: Yes, in New York City. W lived in New York for a few
years. M father and nother and ny ol der sister lived there
first. M sister and | were born in Tennessee because ny
nother's brothers and her nother lived in Gallatin. In
particul ar, one of her brothers was a doctor. So she went back
to Tennessee for the births of ny older sister, Sue, and ne.

FERGUSON: Was your father active in politics after he left
Tennessee?

WLSON: | don't think so. He certainly was not active in any
formal sense after he |l eft Tennessee. He did have a political
career in Tennessee before he was married, and before they noved
to New York. 1In fact, he was a nenber of the state |egislature,
I think for two ternms. The second term he was the Speaker of

t he House of the |legislature, which is a queer feature, because
he was in succession for becom ng governor, if the governor was
to die. | don't renmenber which | evel he was, but he was too
young to be governor. There is a restriction on age, or there
was in Tennessee. Fortunately, the necessary nunber of people
didn't die and leave the dilemmua! [|aughter]

FERGUSON: How ol d was he when he married your nother?

WLSON: He nust have been around twenty-five, but |I'mnot sure.
FERGUSON: Well, he was a very young nan for a | egislator
WLSON: Oh yes, he was very young.

FERGUSON: Where did you receive your elenentary education?

WLSON:. G ammar school was in Yonkers, New York, Public Schoo
Nunber 3. We noved to Yonkers when | was about four or five
years old. Wien it was tinme to go to school, I went to the
public school in the appropriate district. This school went

t hrough the nine grades and had one year of high school for sone
of the children. | went fromthere to the Riverdale Country
School, in New York City, on the edge of the border between New
York and Yonkers.

FERGUSON: Was this a boarding school ?



WLSON: It did have sone boarded students, but | was not one.
It was a private school. That was for one year only. Then ny
parents sent ne to Lawrenceville School in New Jersey, very near
Princeton. | had two years there. So ny four years of high
school were at public school in Yonkers, next Riverdale, and
then two years at Lawenceville, where | did board. | went to
Princeton fromthere.

FERGUSON: How did your interest in science start?

WLSON: It started very early. In my early nenories, | was
playing with electric trains, not very scientifically, but
fooling around with that sort of thing taught nme a | ot about
electricity. Chemistry sets were the next lead-in. M parents
had absolutely no scientific education, either of them | owe
thema great deal in that regard, because they very much
encouraged nme to read about science and provi ded books.

FERGUSON: What kind of comunity was Yonkers when you |ived
t here?

WLSON: It was a typical suburban comruter place. It was very
nice, actually, at that tine. W were on the edge of a nostly
forested area. You know, city blocks, but still, | renenber
deer running through the yard once or twice. O course, now
it's totally built up. It's terrible to go by there and | avoid
it like the plague. | went once where the old house was and is,
and it's all just janmmed together houses now. | think of al

the space | had as a child. It was a really lovely place. MW
father conmmuted about an hour every day to downtown Manhattan on
a train.

FERGUSON: Did your classnmates engage in the sanme kind of things
you di d?

WLSON: Yes, |I'd say so. W were in a nice, fairly well-to-do
nei ghborhood. The public school had all kinds of people init.
It was a typical public school. It had children froma w der
range than where | |ived.

FERGUSON: Did you get encouragenent in science fromsone of
your teachers?

WLSON: There was one teacher who was pretty encouragi ng.
don't particularly renmenber any of the others. They weren't
outstanding. It was a good school. There weren't any frills.



There wasn't anything fancy about it.

FERGUSON: Did you have chem stry or physics and | aboratories?

WLSON: No. Nothing. There was no science in the curriculum
at all.

FERGUSON: How about the other school s?

WLSON: At Riverdale they had sone very good teachers, and at

| east one of them in particular, was quite encouraging. They
had a science club which this teacher sponsored. So | had full,
of ficial encouragenent at Riverdale. Lawenceville had a good
chem stry teacher who was mainly interested in getting us

t hrough the college boards. His interest in chemstry seened to
be rather nodest. Just the year that | went there, they got a
very young Harvard graduate as a physics teacher. He was

i mmedi ately nade fun of by the boys.

FERGUSON: Do you renenber his nane?

W LSON: | shoul d because his father was well known, but | can't
remenber now.

FERGUSON: How did you cone to go to Princeton?

WLSON: M father had people he knew, friends practicing | aw,
one of whomwent to Princeton. They sort of influenced the
famly to send ne there.

FERGUSON: Was Lawrenceville School viewed as a preparatory
pl ace for getting into Princeton?

WLSON:  Very nmuch so. In those days, practically ninety or

ni nety-five percent of the class noved up to Princeton. It was
certainly a very major portion of the class. Gadually, of
course, with the changes in the adm ssions policies, no college
woul d take ninety percent of the class anynore. The headnaster
at the tinme was M. [Mather Al non] Abbott. To call him"M."
sounds funny to ne. He was known as "Bot" by the students. He
was from Yale and tried hard to get some of themto go to Yale.
I disliked himintensely.



FERGUSON: Because of the boardi ng school atnosphere?

WLSON: Well, there was the boarding school atnosphere. |
didn't like the boys for the nost part, although nost of them
went to Princeton where | knew them again. There were all kinds
in that cromd. But Abbott was totally non-intellectual, which
was, in ny opinion, typical of a private school headmaster. |
once heard that there was a gathering of headnmasters at
Princeton. The Lawenceville man and the Riverdal e nman were
there, so | thought I'd go and shake hands with them | al nost
couldn't find themin the crom--they were all so nmuch alike!
These wer e backsl appi ng, heal thy-1ooking, athletic characters.
At any rate, | didn't Iike Abbott. | didn't |Iike Lawenceville.
It didn't help nme intellectually.

FERGUSON:. Well, let's go on to Princeton, then. D d you Ilike
Princeton?

WLSON: Onh, Princeton was just a revelation to nme. | went
there and | found other students who were interested in things.
I don't care what the heck it was they were interested in, but
they were interested in sonething intellectually. | thought
Princeton was just marvelous. | enjoyed it enornously.

FERGUSON: Did you go to Princeton anticipating chem stry or
sci ence?

WLSON: | would guess that | started being interested in
science when | was six years old. That continued intensely. |
had a strong deviation for a while when | was in high school.
got interested in different kinds of engineering. Electrical
engi neeri ng made sense, but al so construction, which was
mechani cal and civil engineering--bridges and things. M father
got me a job just before | went to Princeton, working on a
project digging one of the subway lines in New York. | worked
in the office with a contractor and kept the tine sheets. It
wasn't really an engi neering experience for ne but, fortunately,
it showed ne that | didn't belong in that world. [laughter]

That is all too clear. | finally decided just before going to
Princeton that | would postpone engineering. | started with the
basi c science courses. O course, | never went into

engi neering, but got into chemstry right away, and then
physics. As an undergraduate, | always took chem stry, physics,
and math each year. | also took fluff, whatever was necessary

in the way of other requirements, for distribution.

FERGUSON:  Your maj or and your bachelor's degree were in
chem stry?



W LSON: Yes.

FERGUSON: Were there m nor subjects?

WLSON: | took math and physics in equal anopunts.

FERGUSON: What was the chem stry curriculumlike?

WLSON: | enjoyed it, but there was one aspect of it that |
really sincerely regretted later on. That was sonething that
was quite universal in those days. They certainly had the sane

thing at Harvard when | got up there. It was an excessive
| aborat ory demand on the students in analytical chem stry and
the rote | earning of the qual schene. | can start out now in

the qualitative analysis schene, you know. Mercury, |ead,
and. ..

FERGUSON: The chloride precipitation. | remenber that, too.

WLSON: That's right. Hot water dissolves one of the chlorides
[ magnesi un .

FERGUSON: That was qualitative analytical chem stry?

WLSON: Yes. Then we had quantitative analysis. Hours and

hours and hours of it. | was terrible in that.
Wien | was a freshman, | was an eager beaver, there was no
guestion about that. | went to all the colloquia. | didn't

understand a damm thing, but 1'd go to organic chem stry,

physi cal chem stry, and physics colloquia. Physics, of course,
was just having a terrific revolution, with the devel opnent of
guant um nechani cs going on full blast. | went to these
colloquia, but I didn't understand anyt hing.

There's one thing | should add about Lawenceville. 1 did
found the science club at Lawenceville, which is not exactly
going to be on a bronze plaque [laughter], but it's still going,

I think. Al so, sonebody knew Professor [N. Howell] Furman, the
anal yti cal chem st, and arranged for himto conme down and talk
to us. Lawenceville was very close. He gave a nice talk that

interested me. Wen | was a sophonore at Princeton, | went and
asked himif there was any way | could do research. | didn't
know how to weigh anything. 1'd never heard of a buret. |

certainly wasn't prepared to do research in any sense of the



word. But he was a great man, in nmy book. He thought about it
awhile and said, "O K, fine." He gave ne a problem The
probl em he'd been working on was the use of a tungsten wire

el ectrode, together with the usual other el ectrodes, as an

oxi dati on-reduction end point indicator. You plot the voltage
change at the endpoint of the oxidation.

FERGUSON: Did you use cal onel el ectrodes?

WLSON: Cal onel el ectrodes and reference el ectrodes. He showed
me how to run the titration and wite the readi ngs down, which I
did. One day, | went to talk to himand said, "You know, what I
don't understand is this el aborate business of a potentioneter
and a gal vanoneter to get this voltage. Wy don't you just put
the tungsten and platinumw re" (we had a pl atinum el ectrode)
"and run it through the gal vanoneter? Wat's the use of having
the potentionmeter in there?" He very patiently explained to ne
about reversible electrodes--that they shouldn't draw a finite
current, and all the rest of the rationale for it. Nonetheless,
we put the tungsten wire and platinumwre into the solutions

and used the gal vanoneter for endpoint purposes. It worked just
fine if the gal vanoneter was sufficiently sensitive. Furman
talked to a friend who knew about patents. | think they

actually sent in an application, but quickly got discouraged.
It is difficult when you know not hi ng about patents. People
string out the tine it takes to get a patent deliberately. W
coul dn't understand those things. W got objections. W got

t hi ngs back fromthe patent office, about prior art and so on.
Still, this led to a paper. It was ny first research paper for
the Anerican Chem cal Society (2).

FERGUSON: Did that allow you to skip sonme of the | ab courses?

WLSON: Unfortunately not. | started to tell you about that,
because we started on analytical chem stry. The freshman year,
I had Hugh Taylor. Actually, that year and for a few years

| ater they had a separate freshman course wth a small nunber of
students in it. Hugh Taylor was the chairman of the departnent,
and a big man, but he gave the special course. | didn't learn
much chem stry in that course, but it was very inportant for ne,
because Hugh Tayl or nmade things so exciting that you just
couldn't resist being taken by it.

FERGUSON: But Hugh Tayl or was a physical chem st.

WLSON: He was a physical chem st.



FERGUSON: Was he teaching a general chem stry course?

WLSON: Well, this was a snall, special course. They had a
regular course, with fifty or a hundred students in it. This
one just had about a dozen.

FERGUSON: Do you nmean you didn't |earn any descriptive
chem stry?

WLSON: | didn't learn any chem stry in that course! Well, I'm
exaggerating, of course. [laughter] Wat would happen is this.
We'd assenble in the classroomand Hugh would arrive. First he
woul d get out his pipe and place it in the chalk tray. Then he
woul d open a book, which was Mellor's little book--well, a

rat her fat book (3).

He woul d open this book and say, "Let's see now, we were
tal ki ng about sodiumchloride, | believe.”" But he never got
much nore beyond that in the topic he was supposed to be
teaching for the day, because he would start telling us about
the research results they got yesterday, or last night, and how
exciting they were. As | say, | exaggerate a bit. He was a
very exciting teacher

FERGUSON: Were there other professors that influenced you?

WLSON: There were others who were also inportant. 1In the
spring of ny freshman year Peter Debye cane to Anerica to

| ecture. He gave a lecture to the El ectrochem cal Society in
Phi | adel phia. Many of the chem sts at Princeton went down to
hear him and they took ne along. There was Furman and Tayl or
and [Charles P.] Charlie Snyth.

W went in Furman's car. Furman was a very conservative,
cautious fellow He was a fine nman, but he carried two spare
tires in his car, which I thought was strange. [laughter] They
took nme down there and | heard Debye talk. That was a very nice
occasi on, because it helped ne get to know nore nenbers of the
faculty. | didn't take courses with all of them

But goi ng back, (we're never going to get beyond t hat
anal ytical chemstry if we don't get noving!), Furman taught the
guantitative analysis, and one of the climax experinments was the
conpl ete analysis of orthoclase feldspar. It was terrible
because getting it into sone kind of solution was quite an

operation. | did very poorly. My results were very bad. Before
t he grades were announced, Furman said, "You know, |'msorry
about this but | just can't give you nore than a B." It wasn't

an A, but | was so delighted, because |I thought 1'd flunked the



course! How many tines | had dunped nmy unknown on the deskt op,
picked it up wth a sponge, and squeezed it back into the test
tube! That's a slight exaggeration, but not much, to show ny
inability as an anal yst.

FERGUSON: Did you do ot her undergraduate research?

[END OF TAPE, SIDE 1]

WLSON: Yes, | went fromFurman's direction to work with
Charles Snyth. There are a couple of papers with ny nane and
Snyth's on them (4). | worked in his | aboratory.

By the way, he's ninety-sonething and going strong right
now. He's not doing any science as far as | know. H s brother
just died at age ninety. That's Harry Snyth of the Snyth Report

(5).

| kept on doing experinmental work, first with Snyth for a
couple of years and then with Bill [WIlliamT.] Richards. But
it was pretty clear that I wasn't all that great in the

| aboratory. Well, it wasn't all that bad. | did all right in
the Princeton |aboratory, except in the quantitative analysis
course. Incidentally, | don't consider nyself a pure
theoretician. | think that what | do best, perhaps, is think of

experinments and then get sonebody else to do them

FERGUSON: Did you like organic chem stry, or ever consider it?

WLSON: No. | didn't |like organic chemstry nmuch. It seened
to ne that it wasn't a very good course. W'd set up a still
every time we went into the |aboratory. 1'd figure out what

we'd distilled later, when | had to wite up the experinment. |
didn't get nmuch out of that. Really it was a fairly limted
cour se.

FERGUSON: Do you have any recollection of the text that was
used?

W LSON: No, | have no i dea.

FERGUSON: \What about the physical chem stry course?

WLSON: The physical chem stry course was given by D. Jefferson
Webb.



FERGUSON: Wien did Hugh Taylor wite his big treatise on
physical chem stry (6)°?

WLSON:. It nust have been about that tinme, because | have a
copy of it, and | bought it when | was there. It probably cane
out in ny junior year or thereabouts. But Wbb was teaching the
physical chem stry course. | took that in the second or third
year.

FERGUSON: Tayl or's book was not used as the teaching text?

WLSON:  No.

FERGUSON: O as a reference text?

WLSON: As a reference, | guess. It was very, very greatly
detailed. Two volunes. There was a student in the graduate
school (1 stayed a year in graduate school) who flunked the

prelimnary exans one tine after another. He had obviously

studi ed out of that big two-volune set. It was just

i nappropriate, because you can't really learn in detail that
much material with any sense of what you're trying to do.

FERGUSON: You wote a senior thesis on quantum nmechani cs?

WLSON: W had, in fact, a junior thesis and a senior thesis

requirement. The junior thesis wasn't nuch (7a). It was

par aphrasi ng Debye's paper. | think it was on the frequency
dependence. At any rate it was on the dipole nonent. It wasn't
original at all. It wasn't supposed to be. For ny senior

thesis, | worked with [Howard P.] Robertson in the physics
department (7b).

FERGUSON:  You never published any of this?

WLSON: The senior thesis appeared only as a Princeton thesis,
but it really was a little book on quantum nechanics. | have it
around sonmewhere. Robertson was very hel pful indeed.

FERGUSON: What was his background?

10



WLSON: | don't know where he picked up his knowl edge. | was a

freshman in 1926. | graduated fromPrinceton in 1930. | was
doing this thesis in 1929-1930. Ed [Edward U.] Condon cane to
Princeton just before that, perhaps when | was a junior. | took

his course in nechanics. He was busy at that tinme witing
Condon and Morse (8). Phil [Philip M] Mrse was there with him
as a postdoctoral fellow They were witing their book on
nmechani cs, which was really the first Anerican textbook of its

ki nd.

FERGUSON: Condon was on the faculty at Princeton at that tine?

WLSON: Yes. He left after one year, went to lowa, then cane
back again the next year and stayed at Princeton for a while.

FERGUSON: Was the course he taught classical nechanics?

WLSON: He taught classical nechanics ny junior year. Two
years later, while | was there, he gave a course out of [Paul A

M] Dirac's book which had just appeared (9). | attended that,
but it was rather nuch for me. But working on this senior
thesis, | had close help from Robertson. | put out a thesis
whi ch certainly hel ped ne very nmuch later on in dealing with ny
book with Pauling (10). | don't nean that there's anything
original in the thesis at all, but it hel ped ne understand the
subj ect .

FERGUSON: Would there be a copy of that in the Princeton
[ibrary, or would yours be the only copy?

WLSON: | don't know. | have it around here sonewhere. | dug

it out a few years back when sonebody asked ne about it. It was
a physics study simlar to your oral history program conducted

by the Anerican Physical Society (11). One of themtalked to ne
about the quantum nechani cs.

FERGUSON: What was your naster's degree work and thesis?

WLSON: | didn't have any nmaster's thesis. | worked with
WIlliamT. Richards, the son of T. W [Theodore WIIliam

Ri chards at Harvard. He was a very Harvard fellow and a very
nice guy. He had a particular friend named CGeorge Kistiakowsky.
That's how | first net George. Richards was a fine fell ow and
he had ideas. He had been working on the velocity of sound.

did something with himas a first-year graduate student.

There's a paper that was sort of scraped up off the floor (12).
We didn't acconplish nuch there.
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He was a physical chemst. He did sonething special for
me. It was fun. | don't knowthat it really had a big effect
on ny career. Alfred T. Loonmis was a Wall Street investnent
person of some kind, and a very wealthy man. He set up a
| aboratory in Tuxedo Park, New York. He had a house there, and
he bought a second house and converted half of it into a
| aboratory. It had a concrete floor, so he nade it a
| aboratory. The rest of the house he used as living quarters
for visiting scientists who worked in the |aboratory. It was a
private, personal operation, financed with his own noney. It
was rather fabulous. | went up there one sumer, naybe two
sunmers, with Bill Richards, who had an entre and decided to
work there. One of the people who was there was [Robert W]
Wod, the fanmous optical physicist who nade gratings. He had
this fabul ous collection of stories that he loved to tell and
that he repeated eventually, but they were wonderful stories.

There were sone other people there. There was an
astrononer from Yale [Ernest W Brown] who was busy mnaking
cal cul ati ons on planetary notion and interactions. There was a
man from Bell Labs who was sort of the originator of the quartz
pi ezoel ectric crystal clock. Looms got interested in clocks
and he ordered three of the very best pendul umclocks (Rieffler
clocks) in the world and set them up on special concrete piers
in the basenent. He had this guy fromBell Labs who provi ded
three crystal clocks. They had a radio to pick up time signals
fromall over the world and they kept records. The astronomner
fromYale [Brown] analyzed all of this information. For
exanpl e, he got the effect of the gravity of the earth's tides,
pushing the clocks up and down daily. You could see this
effect.

FERGUSON: It was neasur abl e?

WLSON: Yes. They had two or three years of data and coul d put
Fourier series on it and pull all these things out. | don't
t hi nk anything very profound canme out of it.

FERGUSON: Was this before the radio frequency standards were
broadcast fromthe National Bureau of Standards?

WLSON: That's right. Well, | think so. At any rate, the idea
of the piezo clock was new with this Bell Labs man, or not nuch
earlier.

Anot her fell ow who was there was an Engli shman who once

wote a book on soap bubbles (13). He was nore fanous than
that. Hs nanme is Sir Charl es Boys.
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FERGUSON:  You nentioned Whod and Ki sti akowsky.

WLSON: Kistiakowsky went to Tuxedo Park hinself |ater

FERGUSON:  Ki sti akowsky nentioned that Wod apparently m ssed
the Raman effect (1). That was a story I'd not heard.

WLSON: | can tell you about the Raman effect, because | was

t here when that happened. The Raman effect was di scovered by
[C. V.] Raman and was published by himin Nature (14). A copy
of Nature arrived in Tuxedo Park and Wod sawit. He

i medi ately went into the |aboratory, probably w thin mnutes,
but anyway within hours. He began a typical Wod inprovisation.
He took a quartz crystal, a bucket and a rubber tube. He put
water in the bucket and he put dye in it to filter out one of
the lines of a nercury lanp, and set up the nercury |lanp and the
quartz crystal (it was a crystal--1 don't knowif it was quartz
or not). He made a solid-state Ranman, verified the Raman effect
within a day or two, and dashed off a note of verification (15).
You know, clothespin holding the pail--everything like that is
typical of Wod. Inprovisation. It worked.

FERGUSON: Did your publications with Snyth originate from work
t here?

W LSON: No. That was still back at Princeton

FERGUSON: What in particular did you do at Tuxedo Park?

WLSON:  Well, of course, | acconplished absol utely nothing.

Ri chards was trying to do sonmethi ng on supercool ed water and
supercool ed liquids. Frankly, | was incapable of contributing
to that. | fooled around. | don't renenber the difficulty, but
I got into some kind of a permanent difficulty. R chards was
not able to get ne out of it. He couldn't fix it either. That
was a failure. But Wod's stories stick with ne.

FERGUSON: | was comi ng back to Princeton. You nentioned once
that you had close relations with the Princeton faculty and the
fact that you sought them out.

WLSON: | wasted a lot of their tinel They gave it freely.

FERGUSON: Physics as well as chem stry, or other subjects al so?
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WLSON: Not in physics, except for nmy thesis advisor. | had a
freshman course in physics, a big course with all the students.
The man who gave it, in nmy nenory, was an old man. OF course,

he was probably a good many years younger than | amtoday. At
any rate, he just couldn't understand and coul dn't accept
guantum theory. H's name was [WlliamF.] Magie. | went to him
about research at the sane tine | went to Furman, and he turned
me down very properly. He explained that in physics you
couldn't really do these things until you had a |lot nore

t rai ni ng.

I had cl ose relationships with Condon and with ny thesis

advisor. | also did with Harry Snyth, who was a professor of
physics. | took a special course on spectroscopy that he worked
up just for ne and for a fellow student, Bill [WIlliam M]

Preston, who becane a professor at Harvard |later on. He's
retired now He and | went to Snyth. W went because anot her
prof essor had a [spectroscopy] course in the catalog, but it
said to go see the professor before you signed up for the

course. He was out of town that year. Sonebody told nme, "It's
too bad, because he hasn't given that course in five years and
he'd I ove to have sonebody take it." Instead, Harry Snyth fixed

up sonet hing special for us.

FERGUSON: How | arge was the Princeton undergraduate coll ege
t hen?

WLSON: | think ny class had about six hundred students init,
if I remenber correctly.

FERGUSON: How many woul d you have had in chem stry?

WLSON: Onh, it was very small in chem stry. There were about
six or eight concentrators. Physics was even smaller. | think
there were five concentrators, or sonething |ike that. They
both stayed small for a long tine.

FERGUSON:  Speaki ng of spectroscopy, what was the state of the
art when you took spectroscopy at Princeton?

WLSON: Well, it was purely experinental. Actually, it wasn't
all that much spectroscopy, as a matter of fact. The other
course that we m ssed was spectroscopy. For Snyth's course we
put together a little honenade nass spectronmeter. | can now
speak learnedly to ny coll eagues who use them about detectors
and beans and so on. They have the sane troubles we had. The
surfaces get corroded and charges build up on them and defl ect
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t he beam so you can't focus it.

FERGUSON: How did this operate?

WLSON:. | don't renenber the details. You nade the ions and
you accelerated themin the field. W had a magnetic
deflection. | think that part of it was sort of a little box

wth a field.

FERGUSON:. How did it detect?

WLSON: | don't renenber. Actually, we didn't do anything
else. W didn't do spectroscopy. Henry Norris Russell was a
bi g astronomer of the day, and he gave the spectroscopy course,
but he was abroad that year. Snyth put together a different
cour se.

FERGUSON: Russell's spectroscopy course woul d have been atom c
spectroscopy, | guess.

WLSON: It was atomi c spectroscopy. In those days, every
university had a physics departnment and had a big Row and circle
twenty-one-foot grating in a big special room Everybody had
one of those things. Now you wouldn't find one in the United
States as a whole. | think physicists tend to go in fads, or
waves, much nore so than physical chem sts. One thing at a tine
is fashionable in physics.

FERGUSON: Were there any of your fellow students at Princeton
that you particularly remenber, or would Iike to comment about ?

WLSON: One person was quite a bit of help to ne as an
undergraduate. He was George [E.] Kinball, who eventually
becane a professor of chem stry at Col unbi a.

FERGUSON: He wote the book Quantum Chem stry (16)°?

WLSON: That's right, with Henry Eyring. He becane a student of
Eyring's. Wien | knew him | was an undergraduate and he was two

years ahead of ne. | knew himas a graduate student, too. He
was a very smart fellow, very learned. | have a story about him
that | like. It seens he spent a lot of tine in the chemstry

| aboratory. He knew a | ot of chem sts. People had trouble
finding certain professors at a certain hour. They discovered
that the physical chem sts were assenbling in a roomin the

| aboratory, where they were | earning quantum nechani cs from
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CGeorge Kinball. He was a first-year graduate student at that
point. He hadn't witten the book yet with Eyring, but he was

| ecturing as a student to the faculty. He was not only very
clever, very learned, and very intelligent, but he was a very
good lecturer, too. | learned a |ot by asking himquestions.
Bill Preston was another outstanding person. But, inthe little
groups of about five in chem stry and physics, there weren't al

t hat many fanous people. They were nostly not outstanding.

FERGUSON: The people you've nentioned are inpressive. How did
you conme to go to Caltech?

WLSON: That was very sinple. First of all, Richards urged ne

to | eave and go to Harvard. Well, | didn't know anythi ng about
Harvard. | didn't know anything about Caltech. |'d heard of
Pauling. | talked to Taylor. He said, "You go to Caltech and

work for Pauling.” So I did.

FERGUSON: How was this arranged? D d you just apply formally,
or did Taylor call Pauling?

WLSON: I'msure he called or wote Pauling.

FERGUSON: Was it established that you were going to work for
Paul i ng?

WLSON: That's right. Which isn't a good idea in general, 1'd
say. W don't let our students do that, as you know. [l aughter]
They can't sign up until they've had about a year of finding out
who is here and is right for them

FERGUSON: How was your Princeton education financed? By the
fam|ly?

WLSON: Up until the stock market crashed, ny father was (on
paper) a wealthy man. He paid for ny Princeton education. Wen
1929 came, he lost everything and had a very hard tine. Wen I
went out to Caltech, | had a teaching fellowship. In those days
you could live on a teaching fell owship and go to school. It
has becone difficult to do because the price of tuition has gone
up so nuch nore than the rate of pay for the job. | don't think
peopl e can do that anynore. 1'd say nost coll eagues ny age
lived on teaching fell owshi ps and got their advanced degrees

t hat way.

[END OF TAPE, SIDE 2]
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[ FERGUSON: Question on the history of quantum chem stry.]

W LSON: | tal ked about sonme of this in an after-di nner talk
(17).

FERGUSON: Where did you give this tal k?

WLSON: In Florida, at one of those annual quantum chem stry
neet i ngs.

FERGUSON: Who was the organi zer?

WLSON: [Per-d ov] Lowdin.

FERGUSON: How was the transition fromPrinceton to Caltech?

WLSON: That worked very nicely. | arrived during the sunmer.

| put up at what they called the Athenaeum which was a very

el egant building. It serves as the faculty club for Caltech,
for the Mount WIson Observatory and for the Huntington Library.
A lot of people go to lunch there. They also have roons. | had
a roomat first, but I couldn't afford it. Secondly, | didn't
like it nuch. They had a big sleeping porch on the third fl oor.
It was open on one side. They had twenty beds and a shower

room A lot of graduate students lived there. | noved in and
lived there the whole tine | was at Caltech

FERGUSON: Was this your first experience with a dormtory type
of accommodati on?

WLSON: Yes. | guess in that sense it was. Wwen | went to
Lawenceville, | had a roomto nyself there. That was pl easant.
I liked that.

I met sone people in Pasadena. | net a fell ow who was at

the Huntington Library for the summer. He was the type that
made friends quickly. He introduced ne to a nunber of Pasadena
girls. They becanme good friends, they and their ultimte
husbands. | had a very good tinme socially in Pasadena, that had
nothing to do with Caltech

FERGUSON: Was this different from Princeton?
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WLSON: There weren't any girls at Princeton
FERGUSON: Not even town girls?

WLSON: There were very few of them
FERGUSON: Where did you live in Princeton?

WLSON: As an undergraduate | was in one of the dormtories.
As a graduate student | lived right at the graduate coll ege
that's out near the golf course. It was quite a distance.

FERGUSON: Did you belong to one of the notorious eating clubs?
WLSON: | did as an undergraduate.

FERGUSON:. O maybe they weren't considered notorious in those
days!

WLSON: They were notorious, when you think about it. | really
objected very strongly, eventually. Sonebody m sgui dedly gave a
prize to the club with the best standing--a scholarly prize of
some kind. O course, any club that got that prize was

i mredi ately socially dead! Qur club had sone smart people in it
and we got the prize. It was not high on the social l|adder. It
wasn't |vy.

FERGUSON: Let's go back to your course work at Caltech.

WLSON: | took two courses worth mentioning. One was Pauling's
| ectures on quantum nmechanics. | mnored in mathematics and the
second was a course in [Ednund T.] Wiittaker and [ George N.]

Wat son' s book, an excellent analysis (18). That's as far as |
got in mathematics.

Al so, [Richard C ] Tol man was there. | got to know himvery
well. | was very fond of Tolman. He wote this big book on
statistical nmechanics (19). It was a | ovely book. He also did
vari ous astrophysical things that | didn't know about. | used to

spend hours talking to him He says sonething in the preface to
his book to thank the discussion groups, and said he had | engthy
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di scussions. | guess he sort of used nme as a person to try his
ideas on. | admred Tolman. | admired his political views. He
was a very liberal person, but sensible.

FERGUSON: Did he continue on the faculty of Caltech through his
career?

WLSON: Yes. He died a couple of years after the war. |
encountered himagain during the war, when I was in wartine
research. He was sort of nmy contact point with the top people.
He was one of the board of trustees, so to speak, at that tine.

FERGUSON: What projects were you on?

WLSON: | was at Wods Hole originally, but | becane chief of
Division 2 of the National Defense Research Commttee. He was
on the board of that conmittee.

FERGUSON: We'll cone back to that. As | understand, you took
notes from Pauling's course on quantum chem stry.

WLSON: | guess | took notes. | don't remenber about the
not es.

FERGUSON: Then how did you and he cone to wite the book?

WLSON: | spent two years as a graduate student at Caltech, and
the second year | was the grader in his course. | graded the
probl ens that he handed out. That way | had a cl oser

connection. The next year, the postdoctoral year after | got ny
degree, was when we wote the book.

FERGUSON: Pauling got this fromhis tine in Europe?

WLSON: Pauling was one of these |ucky people that were in
Europe at the tinme of the introduction of quantum mechani cs.
There were a | ot of people who were.

FERGUSON:  You have nentioned John Slater. Wat particul ar
approach did you use? There was the [Erwi n] Schr ddi nger
approach, and the...
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WLSON: [Werner] Hei senberg approach and the...
FERGUSON: Dirac approach. Wich one?

WLSON: W used the Schrddi nger equation. That's what nost
people used at first. O course, now they're just so

i nterchangeable. They're all the sanme thing, just different
ways of expressing it. But at first that was not known.

FERGUSON: Did you get into group theory at this tinme?

WLSON: Well, that was sad, I'"'msorry to say. | was at Caltech
at the tine, probably in ny second year as a graduate student.

| didn't know anyt hi ng about nol ecul ar vibrations or nol ecul ar
spectra, but there was a colloquiumon it. | think Tol man was
giving it. | got interested in the problem of vibration of

pol yat om ¢ nol ecul es, about which really practically nothing was
known. [David M] Dennison had a couple of papers on COy (20).
There were several ol der papers on COp. | read a paper by

Ki nball and Eyring on group theory for val ence bond cal cul ati ons
of electronic energies (21). Frankly, no great genius was
required to see that the nol ecul ar vibration problemwas exactly
the same. The group theory that they used treated el ectronic

energy levels of symmetrical nolecules. It was just a five-
second step fromthere to applying it to the vibrations of
nol ecul es, which | did. | got very excited. It's marvel ous;

it's so sinple.

O course | wote up a paper. Then | went around and
tal ked to several people who did nolecular spectra. None of
t hem knew anyt hi ng about this nmethod. So | sent in the paper
and a quick letter.

In the meantinme, | discovered that Eugene W gner had
al ready published a paper putting group theory onto the
vi brational problem in Gittinger Nachrichten, which is alittle
obscure (22). The thing is, 1'd gone to Wgner when |I was stil
at Princeton as a graduate student, to see if | could work for
him on any problem he could propose. | think he did propose a
probl em which | ater becane a fanpus problem The fell ow who
becane president of the National Academnmy of Sciences, Frederick
Seitz, did his thesis onit. | fooled around a little bit with
it, for a short length of tinme, and decided |I didn't want to go
on with that.

But to go back to Caltech, where | saw this paper by
Wgner, | had never talked to Wgner about the vibrational
probl emwhen | was at Princeton. | kept on applying group theory
to other problens, but had to withdraw the paper that I'd sent
in because it was all done. | guess ny contribution was |argely
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spreadi ng the gospel, getting people to realize how sinple group
theory was to use and what you could do with it.

FERGUSON: What was the state of nol ecul ar spectroscopy at that
time?

WLSON: For polyatomc nolecules it was very near zero, but not
quite. The first paper on polyatom c nol ecul es cane out in
1914. It was by a European, on carbon dioxide (23). It was
very good, but this was | ong before quantum nmechani cs.

Then cane the people at Mchigan. There were several
experimentalists there. They had beautiful equipnent--the best
infrared grating spectroneters in the world at that time. They
were working on very sinple nolecules, triatom c and so on
Denni son was the theoretician, and a very good man too. He had
witten about normal coordinates. Normal coordinates are
consi dered a classical idea, but the key thing was the nornmal
node description of the coordi nates.

There certainly wasn't much el se going on at that tine.
Now, in Europe there was nore--there was Teller.

FERGUSON: Edward Tell er?

WLSON: Yes. Edward Teller, [L.] Tisza and another fell ow
They were working on the vibration theory and group theory, too,
at about that tine. But | wasn't up to date. | didn't see
their work for a long tine.

FERGUSON: You still take sone exception to Edward Teller's
political philosophy?

W LSON: | sure do.

FERGUSON: Well, back to the science. Be sure this is clear
now. Vibrational spectroscopy, up to that point, was stil
cl assi cal mechanics and experinentally...

WLSON: ...was pretty limted. By the time | got on the group
t heory, the idea of going fromclassical normal coordinates to
t he application of quantum nechani cs was known. So ny
contribution there was not original. | rediscovered the use of
group theory for the problem
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FERGUSON:  Your first paper on that subject was the "Cal cul ation
of Vibrational |sotope Effect in Polyatom c Ml ecules by a
Perturbation Method" (24)?

WLSON: Yes. That didn't have much to do with group theory.
FERGUSON: Then you di d benzene?

WLSON: That's right. Benzene was a straightforward
application. Wgner had published the principles there,

al though actually his exanple was nethane. But just the
Europeans were using it. | don't know exactly when they started
publ i shing. But benzene was a straightforward application. O
course, it's a beautiful nodel to apply things to. Furthernore,
the literature was conpletely screwy to that point. [Donald H.]
Andrews at Johns Hopkins had it all wong. He had triply
degenerate states. Goup theory showed that the publications
were wong, but this was a purely theoretical paper (25). I
|ater attenpted to assign frequencies and | nmade a m stake there
too. The original benzene paper is just an exanple of an
application of group theory to vibrations in symetric

nol ecul es.

FERGUSON: You did sone early additional work with J. B. Howard.
Was that here at Harvard, or was he out there?

WLSON: He was a Harvard undergraduate and went to Caltech. He
didn't like it very nmuch, so he cane back to Harvard. | barely
knew him at Caltech, but we worked together here closely. He
was a student of [John H ] Van Vleck, here at Harvard. He and |
wor ked together, particularly on the separation of the rotation
fromvibration of polyatom c nol ecules (26).

FERGUSON: Did he take his degree here at the physics
depart nent ?

WLSON: He got his degree here, that's right.

FERGUSON: Goi ng back to Caltech, who were the other faculty
menbers that particularly influenced you?

WLSON: | nentioned Tol man; he's the nost inportant. | really
saw nore of Tolman than | did of Pauling. But of course, when |
worked with Pauling on the book in ny first postdoctoral year,
we wor ked very cl osely.
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FERGUSON: Did you stay nore or |ess continuously during those
t hree years, including sumers?

W LSON: | canme back hone one summer.

FERGUSON: This is out of order, but | forgot to ask you earlier
whet her you had brothers and sisters?

WLSON: | had two sisters. M younger sister lives in
Washi ngton. M ol der sister died sone years ago.

Goi ng back to Caltech, you asked about people. | nentioned
Tolman. [Richard M] Badger is sonebody | saw a fair amount of,
because he was doing infrared of nol ecul es.

FERGUSON:  Ki sti akowsky indicated that they had to give you sone
sort of experinmental project so you could get your Ph.D. there.

WLSON: It's a lesson | |earned which was very inportant.
Paul i ng suggested that there was a problem concerning nitroso
conmpounds, and you'll notice in the bibliography, there's one
paper there (27). Pauling thought these were col ored because
there was a triplet state involved. He wanted nme to neasure the
magneti c susceptibility. You see, you could distinguish

triplets this way. | hadn't done badly at Princeton in
experinmental research. | didn't feel that | was clunsy,
particularly, or inconpetent in the |aboratory. 1In fact, | felt

fairly confident about it. But |I was a total loss on this
si mpl e- m nded conventional bal ance scheme with a nmagnet.

FERGUSON: Did they call it the Gouy bal ance?

WLSON: Yes. One got an anal ytical balance [set above a nagnet
gap] and hung the sanple tube fromthe bal ance pan. The damm
thing was al ways pulling over to the side, rubbing against the
poles of the magnet. | really got terribly discouraged; | did
what |'ve seen many a graduate student do. You have to catch
them quick and stop them They just sort of slow down. They
don't show up every day, or they conme in late. | was in that
state. It was very, very bad. Finally, it didn't take nuch
argui ng, but Pauling put me on a theoretical job and took me off
the balance. | did finally get it. The conmpounds were

di amagnetic, not in a triplet state. That was a real hassle.

FERGUSON: \What was your thesis at Caltech?
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WLSON: It was on cal culation of the ground state of the
[ithiumatom It was nothing. Frankly, you should never give a
Ph.D. student a thing like that. It was a big disappointnent.

FERGUSON: But you had other publications in progress?

WLSON: At that time, | think | was struggling to do the
experiment first and then calculating. W went on to try to
cal cul ate beryllium That was a much bigger job, and Pauling
provided ne with a fellow student as a cal cul ator for ne.

FERGUSON: Were you using a nechanical cal culator of sonme kind?

WLSON: | don't knowif it had a notor on it. They eventually
becane notorized.

FERGUSON: Speaki ng of that, whatever happened to A Sprague
Cool i dge' s nmechani cal cal cul ator which you had here?

WLSON: | think it was junked | ong ago.

FERGUSON: The Smithsonian Institution is interested in
collecting historical things like that. Maybe |ater we ought to
go through a possible |ist.

WLSON: It was around for a long tine.

FERGUSON: To us at |east, that mechanical cal cul ator woul d be
interesting. Al right, we've been neaning to push on to
Harvard, but we are hardly there yet. How did you get your
appoi nt nent with Harvard?

WLSON: | got a telegramone day saying that 1'd been el ected
to the Society of Fellows at Harvard. Well, |I'd never heard of
the Society of Fellows. This was ny second year at Caltech, ny
| ast graduate year. Pauling was away. He had offered nme a job

for the postgraduate year, and | had accepted. | got the
telegramfrom Harvard, and | w red back saying, "Thank you very
much. | appreciate the honor, but | have agreed to take a
position [at Caltech] for that year." Wen Pauling got back, he
was mad, because, |'m sure, he had a nunber of students in need.

I"'msure he felt that | had refused a good job. He could have
taken that noney and handed it to one of the other students! At
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any rate, he said | shouldn't have done it. | shouldn't have.
He expl ai ned what the Society of Fellows was. He knew about it,
but | hadn't heard of it.

FERGUSON: Had he probably recomended you for this?

WLSON: | don't think he had originally, but he m ght have. |
think it was Bill Richards who did it. His uncle was the head
of the Society of Fellows, the mgjor-dono.

FERGUSON: Coul d you reverse your decision, or did you have to
wait until the follow ng year?

WLSON: They re-elected ne the next year. The Society had just
been founded, and | was elected to the first year, but didn't
accept. But they elected ne the next year. Richards said,
"Well, you know there are people on the board that think, 'You
turned it down, you shouldn't get elected,' but ny uncle didn't
feel that way!" [laughter] That's what happened, |ucky for ne.

FERGUSON: What did you do while you were a junior fellow?

WLSON: | worked on a lot of things. It was a very productive
time fromthe scientific side, particularly with Howard. W
wor ked on the separation of rotation and vibration. The ideais
that you can wite an effective Ham|ltonian that treats it as a
rigid body, but the paraneters change for vibrational notion.

guess that Hamiltonian is still useful. Howard and | worked on
ethane, for which there is a problemof internal rotation. W
did quite a bit of work together. | think we published about

three papers (26, 28). That was a very good time for ne.

FERGUSON: The duties of the Society of Fellows were very
nom nal ?

WLSON: There weren't any. | went to see [Lawrence J.]
Henderson when | arrived. After the prelimnaries, | said,
"Well now, what am| to do?" Ch, he was outraged! "You're not
supposed to do anything.” No duties. | nean, it's true.

Absol utely free agents. You could work with sonebody if you
wanted to, or you could go talk to people, or take courses if
you want ed.
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FERGUSON: This could be disastrous for sonme people, not having
pressure.

WLSON: Yes. Not everybody has done well. Mbst people have,
must say. There's a trenendous list of Nobel Prize |aureates
who were menbers of the Society of Fell ows.

[END OF TAPE, SIDE 3]

FERGUSON: Did you get into any experinmental work during this
period as a nenber of the Society of Fellows?

WLSON: | did either that year or the next year. | tried to
set up a long-path near-infrared spectroneter. |In the basenent,
I had a | ong pipe about a hundred feet long. | had sonme help
fromKistiakowsky, I"'msure. Wen | was here, | had two people

who were very, very helpful to ne. One is Kistiakowsky, and |
did try some experinmental work, which was a failure. The other
was Van VI eck, who was nost hel pful on mathematical theory.

FERGUSON: Was there any experinental infrared work going on
here then?

WLSON: No, there wasn't. Only spectroscopy, | guess, if you
draw a distinction--fluorescence and vi si bl e spectroscopy.

FERGUSON: Were you in the Society of Fellows for three years?

WLSON: | only stayed two years. It was a three-year

appoi ntnent, but Harvard offered me a job. In ny second year
our book had conme out (10), and | gave a |l ecture course fromit
while | was in the Society. The chem stry departnent offered ne
an assi stant professorship and | resigned fromthe Society.

FERGUSON: Did you begin teaching physical chem stry then?

WLSON: Right away. | gave that quantum nechani cs course
before I was appointed to the faculty. The first year | was a
faculty menber, | took over the physical chem stry course from
ny predecessor, who had been pronoted. | had about a hundred
students in that class.
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FERGUSON: What was the general content of the physical
chem stry you taught then?

WLSON: Thernodynam cs was the center of ny enphasis.

FERGUSON: Did you devel op your own notes or use sonmeone's text?

WLSON: | pretty nmuch devel oped ny own notes. | had a text,
but there weren't many texts available. | wasn't really very
happy with any of them

FERGUSON: Jud [A. Judson] Wells was your first graduate
st udent ?

WLSON: Yes. Jack Howard was in a special category. He was
not a graduate student of m ne, of course, because | was in the
Society of Fellows at the tine we worked together. Part of his
thesis cane out of the work we did. Then Wells cane al ong as
the first real graduate student.

FERGUSON: And you built an infrared spectronmeter at that tine?

WLSON: Yes. GCeorge Kistiakowsky gave ne an assistant, a
postdoctoral fellow, Harold Gershinowitz. He |later becanme head
of the Shell Devel opnent Conpany. George paid for him but he
becane a postdoctoral with me. W worked together, but
Gershinowtz was crucial. W built a sem -automatic infrared
spectroneter. It was the queerest thing you ever saw (29)!

FERGUSON: Would you describe it? |1've heard tales about it and
never saw it.

WLSON: [laughter] W had one machi ne piece built for us, and
then there was a typewiter carriage wth sone ratchets. It was
a notor driven thing that took a crank. The crank had strings
attached to nmake things happen. First of all were the two
cells, one on top of the other. They noved up and down in this
nmechani cal contrivance. They'd nove up to put the blank cell in
and nove down to put the filled cell in the path. The strings
pul l ed the typewiter carriage so that the photographi c paper
noved a notch at a time. The machinery rotated the prismby a
definite amobunt each cycle. You'd get it going and then it ran
itself. It put the blank and the zero on photographic paper.
You had to neasure the photographi c paper afterwards, but you
could do so at your leisure. It also had interchangeable prisns,
so if you used a potassium brom de prismyou went a little
further into the infrared than with traditional rock salt.
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FERGUSON:  Sodi um chl ori de was the regular prisnf

W LSON: Yes.

FERGUSON: How long would it take to run a spectrunf?

WLSON: About a week! It's sonething you could do on an early
Per ki n- El mer spectroneter in about half an hour or less. It
woul d take five days on ours.

FERGUSON: What was the source?

W LSON: d obar.

FERGUSON: And it stayed stable that |ong?

WLSON: W had zeroes every cycle, and the blank. On a bad day
it would drift all over the place. W had an optical anplifier
directly on the thernocouple system The gal vanoneter was then
anplified by a second gal vanoneter onto a grid of slots in a
brass plate. As the light fromthe gal vanoneter swung across
this thing, you got light going through the slots or not. You
could get enornous anplification, up to Brownian notion with no
problemat all. There were noise limtations due to the
bounci ng around and the drifts.

FERGUSON: This was nounted in the basenent?

WLSON: There was a big pier in the subbasenment. It was in a
box, because otherw se the ground water would come in. The box
came up to the basenent floor fromthe subbasenent. The
concrete pier was inside. W sat on that pier and did our best
on the noise and vibration.

FERGUSON: Are any parts of this spectrometer still in
exi stence?

W LSON: I don't think so.

FERGUSON: Was it an advance in the state of the art at the
ti me?
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WLSON:  Yes, | would say it was. At M chigan, which was the
pl ace then, they used a graduate student to wite down the
defl ections of the gal vanoneter. Peak, zero, blank, and wite
it in his notebook. O course, we had to neasure just exactly
t hose sanme quantities off the photographic paper, but we could
do it at our own speed.

FERGUSON: When did the first commercial infrared spectroneters
arrive?

WLSON: Pretty early.

FERGUSON: Did you get one here in the chem stry departnent?

WLSON: This departnment got the first one fromBaird

Associates. W had nothing to do with that. It was the organic
chem sts. That was certainly a nunber of years later. At
Perkin-El mer, | do know, it was during the war. | heard stories
about that.

FERGUSON: Did you really get much nore into the experinental
side of infrared and vibrational spectroscopy?

WLSON:  Well, yes. W obtained spectra of nolecules and did
ot her things.

FERGUSON: Yes, | forgot the intensity neasurenents.

WLSON: W did intensity measurenents with Jud Wells (30).
People still use that nmethod. [It's not a good nethod, but I
guess it's the best we have. |It's difficult to get good results
with it, but we did. That's an exanple of what |I neant earlier.

FERGUSON: Why don't we junp ahead nonentarily, because | shoul d
really ask you what you feel your nobst significant contributions
WEr e.

WLSON: | think one of themthat has had a | ot of effect was

t he polyatom c nolecule work. All these things are very sinple
when you | ook back. | wish | could give you a sophisticated
answer .
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FERGUSON:  You sound |ike Peter Debye, explaining to us how
sinmple his theories of the polymer physics were. And not being
bel i eved! Pl ease conti nue.

WLSON: This work with Howard on the pol yatom c nol ecul es has
really been used a great deal since. Nowadays, of course, they
have nodern versions which are nmuch nore sophisticated, but

people still nostly use this nodel. Now, on the group theory, I
think I had an influence, despite the fact that | didn't
di scover it. | was sort of a salesman for the technique. |

certainly had a great deal of pleasure applying it nyself to a
| arge nunber of nolecules. W did a nunber of nolecules on the
infrared spectroneter. W'd get people like Bryce Crawford and
Jack Linnet who did nol ecul es thenselves. O course, | had a
marvel ous group during my first years as an assistant professor.

FERGUSON: Was Bryce Crawford a postdoctoral ?

WLSON: Yes, he got a [National Research Council] fellowship
the only one they had in those days. He had done work for Pau
Cross in graduate school. The paper for which |I've had the nost
demand for reprints was the F-G nethod (31).

FERGUSON: Woul d you describe that briefly?

WLSON: The F was the force constant matrix, a quadratic force
field. Gis the way of expressing the kinetic energy. | think
the matrix nethod is very well known to mathematicians. It was
not well known in this application. | wote a first paper on
it. It got abstracted in Chem cal Abstracts as follows: "MATH'
(32). That is the entire abstract! [laughter] | wasn't the
only one who suffered fromthat, because Chem cal Abstracts had
nobody to do the theoretical papers. Many of the abstracts were
like that. Later, a few years ago, a journal [Current Contents]
began little articles every nmonth on highly quoted papers. They
asked me to wite about the F-G nethod, as it's quoted so often
(33). | wote that | didn't get quite that kind of reply when

t he paper canme out! [laughter] But that was generally, I'd say,
t he nost quoted paper, of course partly because we included it
in the book on nol ecul ar vibrations (34).

FERGUSON: Now, m crowave spectroscopy, of course, was anot her
ar ea.

WLSON: | worked on vibrational spectra for a while, and then
the war canme along. | worked on it alittle bit |Ionger, and
after the war we got the book [ Mol ecular Vibrations] out. Then
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noved, al nost imediately after the war, to m crowave
spectroscopy. It had been done during the war by MT and the
radiation lab. Now the Stark effect spectroneter was again,
just like ny tungsten-platinuminvention, a product of
ignorance. |'ma great believer in products of ignorance. But
it was really so, because it seened perfectly obvious to do
this, to nodulate the source. It is perfectly obvious; other
people would conme on it a week later. But | didn't understand a
thing about it. | didn't know, for exanple, that the main
source of noise was 1/f [1 over frequency] noise. Wat the
Stark effect nodul ation does is to push up the frequency, so
there's | ess noise.

FERGUSON:  Yes.

WLSON: | didn't know about that. It seemed the obvious thing
totry, and | had Dick [Richard H] Hughes put together the
machinery and we tried it. The first time we turned it on, it
was great! W put ammonia in the system Now ammonia was the
only nol ecul e you could really do before, and it required a very
long path. Wth Stark nodul ati on, the signal just bl ossoned.
The signal -to-noise ratio went up severalfold, practically
infinite on these three lines. It was a very exciting nonent.

I will boast a little bit. W nade this thing available to
others. W had just conme out of the war, and everybody was so
secret in those days, because they'd all been trained to be
secret. W tried to fight that and did. The people around here
built their own systenms imediately. O course, other people
had t hought of it at the same tinme. A fellow at Westinghouse in
Pittsburgh actually went to their patent departnent for a
patent. W applied for a patent, but we waited until the | ast
m nute before we applied. They had preceded us by nearly a year
in applying. W got the patent, in the end, because we had
reduced it to practice. They never nade one.

FERGUSON: Did you ever get anything out of that patent?

WLSON: | think a few thousand dollars altogether. W gave it
to the Research Corporation, who eventually arranged to take it
over. They sold licenses to Hew ett-Packard and to anot her

pl ace. But, of course, there was an exenption for governnment
use. | think the Hew ett-Packard spectroneter was sol d al nost
exclusively to governnment agencies, at first. By the tinme they
got around to having anything paying royalties, the patent had
run out. So that was not a financial bonanza.

FERGUSON: M crowave spectroscopy never really took off in the
way that NWVR or infrared did.
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WLSON: 1've often wondered if that isn't partly ny fault,
because with you fellows as students, | had a real nonopoly
situation. If you look at the people who did m crowave
spectroscopy, so many of them have been here. | did have a
particularly special position, and that's not good.

FERGUSON: Well, it was tough conpetition, though. There was
Charlie [Charles H ] Townes.

WLSON: Onh, yes. No question about it.
FERGUSON: Simlar work was going on at MT.

WLSON: [M Wodrow P.] Strandberg was at MT. First, they
were physicists. In this kind of business, physicists are a | ot
smarter than chem sts, let's face it. Except they know too nuch
sonetinmes. Like Townes, because he knew you had to use the
super het erodyne type of detection, beating the frequency down.
But it's not so. W showed it, but we showed it out of

i gnorance. Look, | don't want to claimthat Charlie Townes is
nunber one in this game, or was. Strandberg was a very capabl e
guy, and there are many others. But they didn't get into

pol yatom ¢ nol ecul es. They worked with diatom c nol ecul es.

FERGUSON: That's right. You then pushed into the interna
rotational problem

WLSON: | was pushed.

FERGUSON:. | failed with nitronethane. | couldn't solve that
one. [WIlliamD.] GMnn's group beat ne.

WLSON: Well, that's too bad. 1'd say |I was pushed into the
internal rotation problem O course, |1'd been involved with
Ceorge earlier with a lot of vibrational nolecules which we'd
studi ed, and the ethane problem | worked on several papers on

the theory of statistical weights and so on. So | was very
interested in internal rotation in early days. Wen it becane
possible to do this by mcrowave, | was ready. There, | nust
say, you fellows pushed ne pretty hard.

FERGUSON: [l aughter] | thought you pushed us.
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WLSON: It was sort of both ways, but [Ral ph W] Kilb and, of
course, [Dudley R ] Herschbach were right in there with ne.

O her people who worked on it weren't quite ready to push it as
far as, for exanple, Kilb insisted on doing.

FERGUSON: Well, you'd sort of run out of rigid rotors by the
m d- 1950s. [ aughter]

WLSON: No, that's not quite true. There are always rigid
rotors.

FERGUSON: Let ne junp ahead. You wote one very good paper on
group theory application to NVR spectra of symetrical nolecul es
(35). Then you did nothing nore in NVR, as far as | can recall.

WLSON:  You said earlier that m crowave hasn't played the role
that NVMR has. O course it's nowhere near playing the role that
NVMR does. You know there are certain obvious reasons for that.

First, NVMR works on the liquid state, while mcrowave is nostly
limted to the gas phase. It's a little hard to say what shoul d
have been done, but we coul d have done better.

FERGUSON: | was never able to sell gas phase m crowave
spectroscopy in Du Pont and I don't think anybody had rnuch
success in industry with it.

WLSON: That's true.

FERGUSON: It's alnbst the same as with gas phase el ectron
di ffraction.

WLSON: First, the limtation of the gas phase is a very
extrenme limtation. Secondly, the dipole nonent requirenment is

sonewhat of a limtation. It doesn't have the universal
applicability that NVR has. Still it's a marvel ous tool, and
still love it, quite frankly. | wish |l could go on and do nore
withit.

FERGUSON: I n your |later career you got into reaction kinetics

vi a doubl e resonance experinents?

WLSON: W did sone relaxation times, but there we were really
scooped by Takeshi Oka. He did a nuch better job and he beat us
toit for a lot of nolecules. So that was a fairly

di sappoi nti ng perfornance.
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FERGUSON: What pronpted you to wite the book, An Introduction

to Scientific Research (36)7?

WLSON: | guess ny wartine experience, where we goofed up sone
t hings, unfortunately, in the war situation. | won't go into
the details of that, but that's the use of statistics. W made
a m stake in one of our projects, which showed ne ny ignorance
of statistics. So | started |earning sonething about
statistics.

FERGUSON: | did quite a bit of reading on operations research
I think there was a book titled Operations Research (37).

WLSON: George Kinball wote sonmething on that.

FERGUSON: It probably was Kinball's book, then. Your book was
based in part on that sort of thing?

WLSON:  Yes. I'mstill a nenber of the Operations Research
Soci ety of Anerica.

FERGUSON: You wote your book when you were at Oxford?

WLSON: Fortunately, | had a sabbatical at the right nonment
after the war, in 1950. | had collected a bunch of ideas |I'd
witten on cards. 1'd carry themin ny pocket. 1'd pull out an
i ndex card, and ask sonebody, "Well, what's your favorite
scientific joke?" or "Wat do you think about scientific

nmet hods? |Is there any special thing that you m ght have used?”
Everybody had a special thing that they believed in, a special
trick, or a special theoremor something. | collected all of
these cards. (I found themthe other day.) Those were the
basis of the book which I put together in Oxford. | pretty well
did it that year. | had a lot of fun witing that book.

[END OF TAPE, SIDE 4]



| NTERVI EVEE: E. Bright Wlson, Jr.
| NTERVI EVEER: Raynond C. Fer guson

LOCATI ON: Harvard Uni versity, Canbridge, Massachusetts
DATE: 18 Novenber 1986

FERGUSON: | reviewed the tapes which we nade yesterday. You
mentioned informally that you weren't particularly happy about
your World War |11 governnment work, but | think we ought to cover

that a little bit anyway. How did you get involved in that
proj ect at Wods Hol e?

WLSON: That cane about one day after the fall of France. O
course, there was considerable agitation around. Dr. [Janes
Bryant] Conant, the president of Harvard at the tinme, was one of
t he people who started the National Science Research Council

whi ch was a governnment agency but under the Ofice of the
President. It was devoted to utilizing university research
capabilities for wartine research. This, of course, was before
we were in the war, but right after the fall of France. This
was announced in the paper. Kistiakowsky knew about it and
said, "W've got to go over there and talk to Conant and see
what we can do." W did that. Conant said, "Since you're

chem sts, why don't you work on explosives?" | had no
experi ence what soever with explosives. Kistiakowsky's
experience was nmultiple, but accidental, in this |aboratory!
[laughter] But we agreed to do that. | got a few people

together, and set up a small commttee to | ook at expl osives.
Utimtely John Kirkwood was the | eading person. Alittle later
we got John Von Neuman. He was terrific and, of course, very,
very inportant. One of the things he wanted to do was to repeat
the old experinments of [Ernst] Mach for whomthe "Mach 1," "Mach
2," etc., termnology is named. Mach had done the experinents
wi th snoked gl ass plates and electric sparks. This nade a shock
wave extending out fromthe spark and bl ew the soot away in
patterns. Mach discovered that the interaction of two finite
shock waves gave a special effect. W went over to Radcliffe
Col | ege and permanently borrowed their ancient W nshur st

el ectrostati c machi ne.

FERGUSON: Did it have a continuous belt that generated...

WLSON:  You cranked it at the end of a glass disk, or sonething
like that. At any rate, it made static electricity. W just
repeated those ol d experinments of Mach in the | aboratory, plus
addi ti onal ones suggested by Von Neuman. This turned out to be
very inportant.
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FERGUSON: Did you do this yourself or did you have students?

WLSON: That particular thing was being done by Bill [WIIliam
D.] Kennedy, who | ater becane director of research at Tennessee
East man, and accidentally died three years ago. | don't want to
go into too nmuch detail on that. Next they set up an expl osives
division in this organization. At first Kistiakowsky was vice
chai rman, and then he was head for a while. One of the things
they wanted to do was to set up an underwater test |aboratory.
They asked nme to do that. | went around | ooking for a place to
do that and by accident ran into some people | knew in New York
and ended up setting up the |aboratory inside the Wods Hol e
Cceanographic Institution. It started with Bob [Robert H.]

Cole. He was a student of Van Vleck's, who went on to Brown
University. A fellow nanmed [John P.] Slifko was assistant under
Cole. W ended up at the end of the war with about a hundred
people. | think about twenty-five or thirty of them were Ph.D.
scientists. W studied physics of explosives, explosions, and
power differences in chemcal m xtures. One of our
acconpl i shments was to persuade the navy to change their

expl osives from  TNT to a nore powerful new kind, the naking of
whi ch was done by other people in the sanme National Defense
Counci | under Kistiakowsky's group. Testing the safety was done
in their laboratory in Pittsburgh. The power was still at Wods
Hol e, with both Mayer and Moore. W al so worked on fuses and a
variety of other things. W were ultimately set up to neasure
pressure waves fromexplosions in air and in water.

FERGUSON: What kind of devices did you use to neasure the
pressures?

WLSON: They were piezoelectric gages. W owe a great, great

deal to the British, | should say, because we never found a
single earlier report on any of these subjects. W never got
our hands on any. | don't think there were any in our mlitary

establishnent. The British had an el aborate cl assified exchange
of information. There were lots of interesting reports, one of
which I worked on between the wars. One of these was using

pi ezoel ectric gages, but they were great big things. They
didn't have any anplifiers in those days--vacuum tubes were just
comng in. At any rate, that's what we did. W certainly
worked hard. We did | earn how to nmeasure these pressures. |t
was difficult to get it right the first tine.

FERGUSON: | think this was your first exposure to vacuum tubes
and el ectronics except for perhaps your radio at honme?
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WLSON: I'msure |'d seen a radio as a boy. | guess we didn't
have much. | certainly didn't do anything with electronics, if

| remenber, before that. | didn't do nuch in the war. Bob Cole
was in charge of electronics for the water work and Kennedy was
in charge of the whole thing for the air blast. George Frankel
from Col unbia was the electronics man for the air group

FERGUSON: | brought this up because |I recalled that you said
when | was working for you that after the war you had an inpul se
to smash every vacuum tube you ever found. Wre they that
unreliable? Did you have a |lot of problens with thenf

WLSON: [laughter] Yes, |I'd say we had a | ot of problens.

don't know, mllions, billions, trillions--1 don't know how many
vacuum t ubes were made. W made requisitions by the hundreds.
We' d dunp them overboard, break them throw them away and get

t he next ones. Vacuum tubes were being produced at fantastic
rates during the war, for mlitary purposes. | don't really
have anything el se much to say. They were awfully good peopl e

t here.

FERGUSON: Did you live at Wods Hole during this tinme?

WLSON: | noved down with ny famly. | was first in charge of
organi zing this | aboratory, and the director of it. It was a
subl aboratory; we were inside the Wods Hol e Oceanographic
Institute. W called ourselves the Underwater Expl osives
Research Laboratory. W did have our own contracts through the
Institute. O course the main job was desperation--getting
people. There was the radar group at MT, the Los Al anps
project, and, of course, many others, gobbling up every
scientifically trained person in the country that they could get
t hei r hands on

FERGUSON: Was Don [Donald F.] Hornig in that group?

WLSON: Yes, Don Hornig had started his graduate work with me,
and had started on his thesis. He was in the thernocouple

busi ness. He noved to Whods Hol e when the rest of us noved.
Ceorge Kistiakowsky was ny boss in the organization. He was the
di vision chief of this explosives work. He was transferred to
Los Al anps, and he went on a manhunt and grabbed Don Horni g.
They went out there, and Don was very inportant to himat Los

Al anos.

FERGUSON: Then you went on to another job?
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WLSON: Yes, at sone point, they reorganized the system W
stood off as Division 2. D vision 8 was the expl osi ves.

Division 2 was for the effects of the explosion. It originally
started out as passive protection from bonbi ng, but they
reorganized it. | became a civil servant at that point. M

of ficial |ocation was Washi ngton. Wods Hol e was a subl ocati on.
Maybe it was the other way around, but the office was in

Washi ngton. My contract responsibility was Princeton and Wods
Hole, primarily, and a separate operation at Duke. So | made
the round trip every week from Wods Hole to Washington to
Princeton to Providence, and took the boat across in the norning
to Wods Hole. It was quite an operation.

FERGUSON: You continued to live in Wods Hol e?

W LSON: Yes.

FERGUSON: Who was minding the store at Harvard while you were
away? Were your courses taught?

WLSON: Well, actually, there weren't very many people. There
wasn't much to mnd. There were a few girls around, and very
few boys. They threw Radcliffe and Harvard together at that
poi nt and Ral ph Hal fred, who had been at Harvard as a research
postdoctoral fellow with George, stayed and taught both our
courses. They consolidated a |ot of things, but he stayed and
did the teaching.

FERGUSON: Wil e tal ki ng about your government service, can we
junmp ahead and talk briefly about your work with the Wapons
Systens Eval uation group in Washi ngton?

WLSON: The Korean War got me into that. | was in England when
they asked ne to join it. Robertson, the professor | did ny
senior thesis work with in quantum nechanics at Princeton, was
the research director of this operations analysis group which
wor ked for the secretary of defense and for the Joint Chiefs of
Staff. They were the custonmers and Robertson was research
director. They had a mlitary general at the head of it, a man
naned General [CGeoffrey] Keyes. Robertson had been there for a
couple of years. It was the situation in the governnent
sometimes where, if you can't get a successor, you stay. So you
work to get your own successor to get out of there. At any
rate, they recruited ne for this job. You see, the only reason
why | thought | could conceivably have any conpetence there was
that I'd begun thinking about this scientific nethod business
and statistics at Wods Hol e.
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FERGUSON: Actually, you wrote your book An Introduction to
Scientific Research (36) before this job though, didn't you? It
was Issued in 1952, | believe, and it seens to nme that you

wor ked on that at Oxford.

WLSON: | worked on that at Oxford and that, of course, was
earlier. That's perfectly true.

FERGUSON: | think there are one or two points in Kistiakowsky's
article in this Festschrift issue where | thought the dates were
not factually correct, or the sequences were not entirely
correct, according to ny recollections (1).

WLSON: | think that's conpletely true. 1've found errors in
there. 1've put the correction sonmewhere.
FERGUSON: It was really your experience though, and expertise

in the scientific nethod and operations research that. ..

WLSON: | had no obvious professional qualifications whatsoever
as an operations analyst. | hadn't done anything. | didn't
bel ong to that crowd.

FERGUSON: What did you think about the quality and the
conpet ence of the people you worked with in Washi ngt on?

WLSON: It was a mxed bag. First of all, we had hardly any
civilians. It was pitiful. W had about five or ten civilians.
W were supposed to have a ot nore than that, but they hadn't
recruited them So when I went down there, the first job I had
was to find some people. | did find sone, and it was a heck of
a job, because after 1'd found themthey had to be cleared, and
it took forever to get themcleared. Then, the Republicans cane
in and they froze the situation. |1'd had civil service approval
to find these bodies. They'd take themon if | could find them
As soon as |1'd found them Charlie [Charles Erwin] WIson, the
secretary of defense, froze everything. | had these people
giving up their jobs, and they had nothing to eat. They
couldn't take the new job, but they'd given up their old one.
One of those was CGeorge Raft. You mght say he's quite
inmportant in the effects of the nuclear weapons, the control of
nucl ear weapons. He has sort of a public policy professorship
at MT.

There were a few very good people, but there were just

hardly any civilians. The rest of the group was mlitary. W
had General Keyes, who was a |ieutenant general, at the head.
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We had an arny general and a navy admiral. W had three fl ag-
rank people. Then there were colonels galore, and a few

i eutenant colonels, and that's as | ow down as we got. Well, we
had one sergeant, and he did all the work of course! [laughter]
It was rather funny. | can hear the orders. 1'd talk with

Ceneral Keyes in his office. Then I'd go back to ny office and
I"d hear himcall this executive man in. Then | could hear him
going to the next officer, and then the next officer, as the
orders were passed down. | knew where they'd end--in the
sergeant's | ap!

FERGUSON: | assunme you thought this nulti-tiered bureaucracy
was pretty inefficient.

WLSON: It was a very strange thing. You couldn't really

judge. I'Il pass on that one, because | think it was too
special a kind of organization. 1'Il just say this: the thing
that upset ne terribly was the interservice rivalry. It was

absolutely incredible and childish in the extreme. For exanple,
the wording of a directive was inportant. W' d get directives
fromthese people and they'd fight for weeks over the wording of
the directive because it m ght give the navy an advantage or
vice versa. Interservice rivalry was terrible. O course, it
still is.

FERGUSON: Before we finish I want to talk a bit about your
famly, and maybe this is a good tine. Tell ne alittle bit
about Em |y Bucki ngham

WLSON: 1'Il start with her father. Her father was a professor
at MT in mechanical engineering. | guess he was probably the
worl d's greatest authority, or certainly a very inportant one,
on gear business, gear theory--many books and tables and so on,
and design of gears. He did a lot of very inportant consulting
on gears. Hs wife was a fine person, but was not technically
m nded. Emly was working for a naster's degree in physics.

FERGUSON: Did she go to MT?

WLSON: Harvard. She was a Radcliffe student. She stayed on
for a master's degree, and was teaching at Wellesley when | cane
back from Caltech. W met and got married. Kenneth was the
first child. He's here today giving a |ecture.

FERGUSON: Yes. I'Il junp out of sequence a little bit. You' ve
nurtured at | east a couple of Nobel prize w nners--one by
parenting, and Dudl ey Herschbach. Anybody el se?



W LSON: | think that's it.

FERGUSON: Did you get to go to the award cerenony for Kenneth?

WLSON:  Yes, we did. He was very generous and sent the whole
crowd, and it was quite a cromd. We had a marvelous tine. They
do a terrific job, you know. They really work at this thing,
year after year after year. | don't see how they put up with
it, but they do. The king and the queen were on deck for the
occasion for nearly forty-five m nutes.

FERGUSON: Were you surprised [about the prize]?

WLSON: | was not surprised. | was surprised earlier, when he
got pronoted to tenure, because | had m sjudged the situation
nmyself. | renmenber talking to Kenneth about publications.

FERGUSON: About his publications at Cornell?

WLSON: Yes, about the necessity of publishing things in order
to get ahead in the academic world. Well, in his usual manner,
he said nothing. Very soon thereafter | discovered that Cornel
was equal to the task of recognizing his abilities w thout
requiring a long list of publications. The publications cane
|ater, after he got tenure. | think it's probably Hans Bet he
that's nostly responsible for that. So, yes, the Nobel prize
wasn't a surprise, because people tal ked about it so nuch around
here. Physicists would conme to nme and say, "Ch, he's sure to
get it." | was a little bit annoyed, because tinme passed and he
didn't get it. Those things aren't all that rational to ensure
that the father isn't right in the first place. But it finally
di d happen.

FERGUSON:. On to David. | confused you yesterday because | was
aski ng about David and thi nki ng about Kennet h.

WLSON: Right. Davidis a full professor, also at Cornell, but
in the field of biochemstry. He's an active man, and he's done
some nice work. Right now he's scientifically in a very good
situation.

FERGUSON: And N na?
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WLSON: Well, we're still in the Ph.D. category. N na got a
degree in economcs, and married a physicist. She's had a
nunber of inportant jobs, but she was with the staff of the
Federal Communi cations Conm ssion until the Republicans canme in.
This was a presidential appointnment, so she had to resign. Now
she's in sort of a private practice as a consulting economn st.

| think that's what she's doing now. She was the consultant for
the football |eague that was suing the other football |eague!

FERGUSON: Did Emily get you interested in canoei ng and out door
life, or vice versa?

WLSON: | always |iked canoeing at Princeton, and did a | ot of
that. She certainly liked it, and was very enthusiastic about
it. But |I can't say that she started nme on that.

FERGUSON: Now, Thérese, is that pronounced right?

WLSON: My pronunciation isn't right either--never has been--
but that's the best | can do. After Emly's death, | met
Thérése here. She cane to this country as a postdoctoral fellow
wi th George Kistiakowsky. She had the equival ent of a Ph.D.
fromthe University of Brussels in physical chem stry. She won
a year's trip to Arerica and cane to work with George

[END OF TAPE, SIDE 5]

WLSON: Going back to Emly, she got her master's degree, and
she taught for a year. Then Kenneth cane al ong and she stopped
wor king. Qur best year really was in England, at the tine of ny
sabbatical after the war. That was a very successful year. |
wote the nmethod book. W had a really, really old house there.
It was a beautiful place. W were right next to a little
village. Emly got really incorporated into the life of that
village. She used to play the organ for the Sunday school and
go to the wonen's club neetings and it was a wonderful year for
bot h of wus.

FERGUSON: How about the year in Washington? Did Emly and the
famly enjoy that?

WLSON:  Well, not too terrifically, I'd say. You know, it was
all secret. | couldn't talk about what | was doing at all. W
only had one car, but |I didn't drive every day. It wasn't an
over whel m ng success.

4



FERGUSON: Did you and Emly talk a | ot about science?

WLSON: To a certain extent, but not in detail. Yes and no.
Probably too nmuch. Kenneth obviously had absorbed it. He was
demandi ng of ny tine.

FERGUSON: | renmenber the summer we stayed in your house when
you were out working on the book with Decius and Cross (34). |
ran across sonme of Kenneth's math papers and | was j ust
overwhel mned with what he was doing at that time. It was rather
advanced group theory of sone kind.

WLSON: He was certainly very advanced and questi oni ng,
guestioni ng, questioning, all the tinme. Well, going on, | did
neet Thérese at a critical point.

FERGUSON: | interrupted your comments earlier. You were in
Engl and when Emi |y becane ill suddenly?

WLSON: That's right. 1In 1954 1 was in England just for a trip
on governnment business. It was very dreadful for nme. First of
all, I had a great difficulty in communicating, because the

t el ephone systemwas so bad. There was really only one public
tel ephone at Oxford. O course, it was either occupied or out
of order half the tine. Then getting back was slow. | went
over on a MATS, MIlitary Air Transport, under our contract. As
soon as | got the word that Emly was sick and it was serious,
tried to get hone, but it took a few days to get on a plane. It
was rough. Then she died alnost imediately after | got hone.

FERGUSON: It nust have been very fast.
WLSON: It was very fast.
FERGUSON: Were there any indications earlier?

WLSON: Earlier she hadn't been in good health, but people had
never figured out what it was. | don't know why they didn't.

FERGUSON: It was | eukem a?

W LSON: Yes.



FERGUSON: Now on to Théreése.

WLSON: We net and nmarried pretty quickly, within a few nonths.
O course, | wasn't going to let her go back honme. So we got
married quickly. Now, as | say, she has the equival ent of a
Ph.D. She was doing research wth George.

FERGUSON: Did she continue with her research until the children
came?

WLSON: She continued with her research at first. Then | had a
sabbatical after a couple of years. W went to Ceneva for the
sabbatical. Ann was born in Geneva. The three children are a
year apart. Ann and Paul are a year apart, plus or mnus a
coupl e of days. Steven was a year and two nonths |ater.

FERGUSON: What are these children doing?

WLSON:  Ann first. Ann has had amazi ng experiences. She has
been on about seven or eight expeditions to the jungles of the
Amazon in Peru, studying a special kind of nonkey. She's
witing her thesis now at the University of Mchigan in anim
behavi or, especially these little nonkeys. She has found that
they are quite special in that they often have two nmal es and one
female in the famly. As | say, she's been down there, and
she's accunmul ated a vast ampunt of detailed data on these

behavi oral qualities. She's married. 1 don't know what will

happen. She's now witing a thesis and, | think, this spring
she'll certainly get a degree. Wat w Il happen next we don't
know.

FERGUSON: The next is Paul ?

WLSON: Paul is a graduate student at Berkeley in biology, but
inan entirely different area. He's working with frog enbryos
and how they grow and differentiate, and particularly how they
control patterns.

FERGUSON: It's somewhat simlar to Paul Doty's current interest
in differentiation of collagen.

WLSON:  Yes. Well, this is a great field to study, this
guestion of why does this cell beconme an ear and not a big toe
and so on. Paul is quite mathematically gifted. He's had a



checkered career so far. He did physics as an undergraduate.
H's thesis was an application of general relativity. He went
fromthere to London. He spent a year at the London School of
Econom cs, where he got a distinction of sone sort, but | don't
remenber what it was called. Then he worked for a while for an
M T professor, who had a big contract from South America. He
wor ked on that, and he actually briefed these South American
people on the results of the MT work at a big neeting they had
down there. Then he swi tched over to biol ogy, which he had

studied quite a bit of in Princeton, and he's still working on
it. | think he's well launched. He's been out there for three
years now. They've treated himextrenely well. I'mreally

enornmously inpressed by the way this group of professors have
treated Paul .

FERGUSON:  Now St even

WLSON:. Steven went to Harvard, but he didn't finish then. He
dr opped out from sociology. He dropped out at the end of his
junior year, and set up a little conpany. He'd worked as a
technician in the biology building, naking little gadgets that
were essentially analog to digital boxes with controls. He
developed a little box that you can connect up to a hone
conmputer and to sone apparatus, to automate the scientific
apparatus. The first box he made is still running. He made
several of them which were hand-wired. Then he decided, "Well,
if there's a need for this thing, why not make a conpany?" He

started this little conpany sone years ago. |'Il be carefu

with nmy remarks, but another conpany bought his product from
him and it's still on the market. |In fact, it's now apparently
switched over to Honeywell. They are marketing this thing as if

it were new. Apparently it's exactly the same thing. That was
his first product. He gave that to the other conpany for a
price. Then Steven decided that he would try to get into the
use of personal conputers in process control work. He's got a
real conpany, and he was able to get financing. He first got
one man who financed his earlier operation, and this man is
still involved in the thing. But now there's a whole group of
five or six venture capitalists. They' ve put quite a |ot of
noney into his conpany.

FERGUSON: \What's the conpany call ed?

WLSON: Data Acquisitions System | ncorporated.

FERGUSON: | think I've seen their literature. | haven't bought
anything fromthem but | know about it. | want to skip back
fromyour famly to your scientific career. Paradoxically, the
tape got very noisy at the point where you were tal king about
1/f noise and Stark nodul ation. [laughter] So let's clarify that



alittle bit. | particularly m ssed what you had to say about
observi ng the spectrum of amoni a and the vast signal -to-noise
i nprovenent you saw.

WLSON: O course, the reason why it was better (I didn't know
it at the tine) was that 1/f noise was the limting noise. Wen
we were Stark nodul ating at a hundred kil ocycles, we'd switch
frompractically zero frequency in the ordinary non-nodul at ed
system-just the sweep frequency--to a hundred kil ocycles. That
made quite a difference in the 1/f noise. As | say, | didn't
know about that at that tinme. W were doing it because it
seened a good idea. It's a primtive notion to nodulate. You
throw out stuff that doesn't associate with nodulation. It's a
very striking inprovenent in the signal-to-noise, certainly a
nunber of powers of ten.

FERGUSON:  You al so published a paper with [Richard H ] Hughes
on an el ectrical secular determ nant sol ver (38).

WLSON:  Yes. Well, let's forget about that.

FERGUSON: [laughter] | didn't want to forget about that. You
had it hanging on the rack, in your |lab, when | was in school
here. It didn't work well?

WLSON: It worked, but it's an analog. You don't use anal og
machi nes anynore. It was too nmuch trouble to change the
paraneters and so on

FERGUSON: This was a set of pots and resistors?

WLSON: Yes, it was electrical. This was copied after an
earlier mechanical thing that we'd built. The mechanical thing
was a sort of pendulum and springs. It was strictly anal og.
FERGUSON: Did you publish on the mechanical one? | seemto
recall it, but | don't think | was able to find it in the
publications list.

WLSON: | don't think we did. W built one that worked pretty
well, but it was a nuisance to use. That isn't worth spending
time on.

FERGUSON: Are these devices still around?
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WLSON:  No.

FERGUSON: | also missed part of what you were saying about the
infrared intensity neasurenment work with Jud Wells (30). Coul d
you descri be that once nore?

WLSON: That was sonething rather sinple-mnded. | liked it.
Jud made it work. The problemof neasuring infrared intensity,
as you well know, is difficult. You don't have a sinple system
for gases. The main difficulty is that in a typical situation
you have a series of rotational transitions, spectral lines. As
you shine light through the gas, in ordinary circunstances,

you' re measuring nostly how nmuch space there is between the
lines, rather than the lines thenselves. [Typically, it is
simlar to looking at |ight through a conb.] O her people had
worked on this problem One approach was to extrapolate to zero
absorption length. High resolution hel ped [but aggravated the
conb effect]. Anyway, the schenme we had beats the problem|["by
(a) elimnating the violent fluctuations in intensity with
frequency by broadening the rotational lines with a non-
absorbing foreign gas and (b) elimnating the error due to the
intensity variation of the envel ope by extrapolating the
apparent integrated absorption coefficient divided by the
partial pressure to zero partial pressure of the absorbing gas.
These two steps permt vibrational intensities to be measured to
a reasonabl e accuracy even with a spectrograph of |ow resol ving
power"--fromthe abstract of our paper.] Jud Wells tried it

out, and it worked fine. It is in use still.

Nowadays, of course, it's not going to stay in use very
much | onger because of Fourier transforminfrared spectroscopy,
which is much nore convenient, and cheaper. That's the only way
people are going to do things. Wth the high resolution you can
get now, you should change the system the enphasis.

FERGUSON: You said a little bit about Bryce Crawford and we
didn't get nmuch on that. You did work together with Bryce when
he canme here, didn't you?

WLSON: Definitely. W had a group that consisted of Bryce and
Fred Stitt--both had NRC fell owships, | believe; Jack Linnett,
who had conme from Oxford to work with Kistiakowsky, who passed
himon to nme; Harold Gerschinowtz, who eventually becane the
director of research at Shell Devel opnment; and various others,

of course--Jud Wells, Jack Howard. It was fantastic.
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FERGUSON: Do you consider your paper with Crawford to be an
i mportant one?

WLSON: The nice one with Bryce Crawford was the handling of
internal rotation and vibration. The paper with Crawford |
wanted to nention was "The Normal Vibrations of Mol ecules with

Internal Torsional Mdtions" (39). | think that was a beauti ful
paper. Bryce and | wote that in a hotel roomin New York one
night. W' d been thinking about it a lot, of course. | don't

know who did what, but | would say that was a case in which
Bryce and | both made real contributions to the nethod.

FERGUSON: We'll conme back shortly to sonme specific papers, but
I wanted to ask you about how many copies of the Pauling and
W son quantum chem stry book (10) were sold. Do you recall?

W LSON: I never found out. At sonme earlier point we used to
know t he nunbers.

FERGUSON: But it had a large circul ation?

WLSON: It certainly had a large circulation. 1It's still in
print. MGawH Il has an Oiental edition, or a Japanese
version. Now Dover Publications has taken it over here. |
don't know how many they're selling, because they don't send ne
the circulation figures.

FERGUSON: How about An Introduction to Scientific Research
(36)? Was it widely distributed?

WLSON: Not quite as widely, and not in the sanme degree as the
guant um mechani cs book. That still is in print, in paperback.
MG aw Hi || di scontinued the hard cover edition.

FERGUSON: How about the book on nol ecul ar vibrations with
Deci us and Cross (34)?

WLSON: Again, not the same as quantum nechani cs, because it
wasn't a textbook at all. It's been quoted and cited,
trenendously. Dudl ey [Herschbach] has sonme kind of a story
about a time curve on the nunber of papers in the field and how
it broke and shot up when this book cane out.



FERGUSON: Was there sonething new in the book, or was it just
putting together pretty much what had been published in papers
bef or e?

WLSON: | think nost of the material in there | had published
before. | had actually witten the book before the war. But
time really flies. Jack Decius really wote the new, published
ver si on.

FERGUSON: Was he one of your graduate students?

WLSON: He had been a graduate student and then went to Wods
Hole with us and went back to Brown. Yes, he was very, very
abl e.

FERGUSON: How about your nost cited papers?

WLSON: Most likely, undoubtedly, the books, but they don't
count that. Two papers on the F-G nethod have been cited,
apparently, a very large nunber of tinmes. One journal put it in
their nmonthly list (33).

FERGUSON: Yes. | think it's Science Citation Index. Well, we
started just trying to summari ze what you thought were your nost
significant scientific contributions. W didn't get through
this systematically.

WLSON:  You can catal og or you can classify things according to
different kinds of inportance. One of themis, did other people
use it?

[END OF TAPE, SIDE 6]

WLSON: | think the F-G nethod is the nost quoted. The Stark
ef fect m crowave spectroneter has certainly been w dely used.
On the other hand, | have to say that if Hughes and | hadn't

done it, sonebody el se woul d have done it very soon. In fact,
sonme people did. The Westinghouse people just didn't do
anything about it. It's still what people use today, nostly,

al though not quite exclusively. The intensity in the infrared
was inportant. W did a paper on intensities in the mcrowave,
not as good as the intensities in the infrared, not as

inmportant. It was nore obvious. W pushed a |ot on double
resonance in mcrowave spectroscopy, and |I'mstill pushing for
doubl e resonance. | think it's a great thing. The students did
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alot of the theory with nme. They seened to get the nost out of
the m crowave spectra. | renmenber John Bragg worked on the the
nucl ear quadrupol e interaction. Sidney Gol den worked on the

di pol e nonent determ nation.

FERGUSON: Was this the paper on the Stark effect in mcrowave
spectroscopy (40)7?

WLSON: Yes, on the determ nation of dipole nonents. What he
got was the effect of the electric field on the spectrum \Well,
that was inmportant. It has been quoted and used a great deal.
You know, all these things, after a while, |ook sort of evident.
You want to say, "Well, that's obvious." But it wasn't obvious
back then. Wat | would say is these effects, |ike quadrupole
and electric field and centrifugal distortion and a nunber of

ot her things, owe a trenmendous anount to the students, who often
took the lead. Internal rotation was a good exanple. O course
Dudl ey Herschbach wote the definitive work on that, after we'd
been playing around with it in various ways. |It's custonmary
nowadays for you to say how nmuch you owe to your graduate
students. | think we're all in the sane boat to varying
degrees. But when you | ook at what has happened to ny forner
graduat e students, how could one fail to be involved with
trenendously good work, with students |ike that.

FERGUSON: Did you anticipate that Dudl ey Herschbach was goi ng
to win a Nobel Prize?

W LSON: No. I knew he was about the best student |'d had. He
was terrific.

FERGUSON: Well, | think we have done as well as we can. It's
been a delightful interview

[END OF TAPE, SIDE 7]
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