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Introduction 

This transcript is based on five interview sessions in April-June 1980 with 
William E. Siri. The interviewer was Sally Smith Hughes; the interview took 
place in Mr. Siri's office at Lawrence Berkeley Laboratory. The interview 
focuses on MI. Siri's career as a biophysicist at Donner Laboratory. A comple- 
mentary account of his activities as a mountaineer, conservationist, and 
president of the Sierra Club (1964-1966) can be found in another oral history 
interview, Reflections on the Sierra Club, conducted by Ann Lage for the 
Regional Oral History Office (The Bancroft Library, 1979). 

The present transcript is part of a series recorded during 1979-1980 with 
individuals associated with Donner and Crocker laboratories and, in some cases, 
the Division of Medical Physics and Biophysics. Donner Laboratory is part of 
the Biomedical Division of what since 1971 has been called the Lawrence 
Berkeley Laboratory; Crocker Laboratory no longer exists. The Division of 
Medical Physics, which in March 1980 became a department, is an academic 
unit of the University of California, Berkeley. 

This medical physics interview series, conducted under the auspices of the 

a project funded by the National Endowment for the Humanities to document 
the history of the Dormer and Crocker laboratories, the Division of Medical 
Physics and Biophysics, and the careers and research of individuals associated 
with them. These interviews, in conjunction with archival holdings at The:Ban- 2 - 1  - - 
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Oral history can fre 
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- iv - 
many years have passed since the events occurred. 

The verbatim transcript of this interview was checked against the tape 
recordings and edited for punctuation, paragraphing, spelling, verification of 
proper names, and repetition; several sections were rearranged for better topical 
or chronoIogical sequence. h4r. S k i  reviewed the edited transcript. Marie 
Herold aided in the production of the transcript, and Robin Rider prepared the 
index. 

Literary rights for this interview are vested in the Director of The Bancroft 
Library. Any quotation for publication of the material included herein requires 
the advance written approval of the Director. A request to see the transcript 
constitutes an agreement to abide by this resmction. 

Background materials pertaining to this and other interviews in the History 
of Science and Technology series, together with tape recordings of interview 
sessions, are available for research use in the Heller Reading Room. 
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Date of interview: 16 April 1980 

FAMILY BACKGROUND AND EARLY EDUCATION 

Hughes: 

Siri: 

Mr. Siri, I read with interest the early pan of your interviews 
with AM Lage [Reflections on the Sierra Club, the environ- 
ment and mountaineering, I95Os-I97Os, Sierra Club series, 
Regional oral History Office, The Bancroft Library, Univer- 
sity of California, Berkeley], and there were a few questions 
that I wanted to ask about your childhood and early educa- 
tion. One of them is about your grandparents: where they 
came from, what their names were, what were their educa- 
tion and professions. 

On my mother's side, my grandfather and grandmother were 
born in FranLfurt, Germany, and came to the United States 
at an early age. I believe al l  of their children were born in 
the United States, including my mother, Caroline. Their 
name was Schaedel. I have very vague;egollections of my 
grandmother. The last [time] I saw h 4 , j  .;think, &curred 
when I was about three. They lived .J eepuylvania-6ear , 1.. 

the town of Wilkesboro. My grandfat@g<nirny mdaer's 
side had died some years before, so I ha!?!@-$ e +z - $$$e&& r. r 1 2  = of 
him ii ra g & ? +  z f ; $ ; . . c > . .  

siri, was b o p l ~ a ~ v ~ ~  8 the 

I never e @ag@g my 
father's side. @&pg &@$ $f the 

and a sister of r ~ $  $t@,kUg&&e to 
a very early age,&@i&c&s@eknew 

and came to -#@ @$rf.$ c " " d o  @ink, 

0 -  7 

. a @ - - -  

u c z c  y - -  

o - r ? 2 & ~ ~  
v , m B r r , m p 3 z  them. 

What did they c&e to do? Hughes: 
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"hey joined &en& here in the United States initially and 
gradually worked their way, educated themselves, and went 
into various kinds of businesses. My father became a 
mechanical engineer-at that time they were called steam 
engineers-and began work with a large company near Phi- 
ladelphia, Baldwin Locomotive Works, which at that time 
was the biggest builder of those magnificent steam machines 
and also other kinds of large machinery. As time passed, he 
advanced and finally became the general superintendent of 
the plant some years before he died. 

His brothers went into other businesses. One went into 
the restaurant business and was quite successful. Another 
went into real estate, as I vaguely recall, and has had spec- 
tacular successes and failures, as I guess is characteristic of 
that business. That's about as much as I can r e d  of my 
relatives. 

Can you remember what your parents' attitude was towards 
your education? Or more generally perhaps, what they 
hoped you would be one day? 

My parents were not in any sense pushy about what my edu- 
cation would be. This may have been because there was no 

... 

..- ... 
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everything I could lay my hands on in the sciences. I also 
began building things like telescopes and instruments, 
including some early electrostatic machines that raised havoc 
with the neighborhood radios. I succeeded in partialIy blow- 
ing up the chemistry laboratory in high school, as I suppose 
every fledgling would-be scientist does in going through his 
chemistry classes in high school. 

Hughes: Were you doing alI this on your own, or did you have a 
group of friends with similar interests? 

Ski: There were several friends. By several, I mean only two or 
three who held similar interests in science. I do recall that 
throughout high school we stuck pretty much together. Our 
discussions were always about science in one form or 
another. We had relatively little contact with the hds who 
were more interested in sports or other kinds of activities 
that are normal for that age. 

Hughes: 

Siri. 

When you say you were reading at age 
the scientific literature, do you? 

Not the refereed scientific Literature. 
access to that, but the popular books an 
the library and in the second hand 
phia I began to discover a wealth 
libraries 9,""s fascinating and ov 
Immanuel Ebt 's  Critique of pure 

; they're intense, they' 
new. Suddenly a whole new world opens 
this in discovering that then was such a 

thing as p h i 9 p h y .  I got clues to this, however, in some of 
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my classes in high school where we had a few enlightened 
teachers-well, several very good teachers. They provided 
the clues, and I began to follow these. I discovered there 
were people like Immanuel Kant, Spinoza, and Socrates. 
The discovery of Jung, Adler, and Freud was also another 
great event [chuckl~]. It opened up an entire new world, 
and I began to read the works of the early psychoanalysts 
and psychiatrists. 

Hughes: Were your friends interested in the same things? Was there 
anybody to talk to or with about these subjects? 

Ski: 

Hughes: 

Ski: 

Not very much, not really. Then might have been only one 
other person with whom I could discuss these kinds of 
works at the time. 

Your parents were not interested? 

They were not informed. My father was oriented to 
machinery, to engineering, and !a$ had no,education in the 
humanities and pure sciences. *other had ngt had much 
in the way of educatio 
because of the need to 
little opportunity to dis 

Hughes: What about pachen? Was the 
had a specid+Flationship in hi 

Siri: 

ailable in chemistry that I could 
reated an interesting project that 

instructive to me. He would 

I l b 3 1 2 1  
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Hughes: 

Sili: 

Hughes: 

Siri: 

Hughes: 

..’ . . 
Silk 
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collect the floor sweepings and the filings from jewelers in 
Philadelphia and bring them to a high school in Audubon, 
New Jersey, and had me exaact the gold and pIatinum. I 
would digest and extract the platinum and gold from all this 
mess and he would take it back to the jewelers and I assume 
that he received some kind of reward. 

But you didn’t? 

No, I got the training and practice. Let’s see, there were one 
or two other teachers, but the quality of their training in sci- 
ence was not so advanced that there didn’t come a time 
when I began asking questions they couldn’t answer. So I 
pursued it in the books and other literature I could find and 
in the local museums in Philadelphia 

You mentioned in the other interview, working in the sum- 
mers at what became Baldwin-Lima-Hamilton Corporation, 
the steam engine outfit where your father was superinten- 
dent. What sort of work were you doing? This was in high 
school, was it not? 

It began in high school, yes. I was preparing to‘go to col- 
lege, and summers were a th%e.3o’c#a % 
cinated with machinery, just &&,’fath& 
inherent skill, I guess, becaus$ rd playedL6 our basement 

. - C , . ? i  = >  

e - .  

time I could wa&,.:&&bg tb&. 

a % $ .  r : : : p -  
(Y ;; In 2 . r ,  -. r have a hand mtx :: ; .-- 5 g 
5 !?>; “ - 5 5 %  *. 

Tjo;, loo c > 5 

C C . C ? -  m r. --. *.- IS 2 :” j; 

Oh, I’m 4 he did. My fa@rm@ $I fairly hi 
regard by agement and by p$p@-j&.I& shop, and if 
young Will *anted a job, why,s$,? ~4 Will worked 
his tail off,’&o, because he wa$&~lg&c4h%ed. I found i 
fun as muc#’as often hard lab35 bLlSAt?ySar or two 

o - r m  

u ! ? c o 3  

c l i y  . - ~ ~ Z Z  

. -  
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high school and then when I went to college, [I would] come 
back and work during the summer in the shops. 

What sort of things were you doing? 

Well, the first summer I was employed [my job] consisted of 
menial tasks like wiping out the crankcases of very large 
diesel engines or doing s m a l l  jobs that required no particular 
skiu The second year they decided I could run machines 
and do relatively simple machine jobs. As these summers 
progressed, they assigned me to more interesting tasks, ulti- 
mately ending up working with an old German craftsman 
who produced precision gauges that are used in manufactur- 
ing locomotives, testing machines, all kinds of equipment. I 
found that I had a talent for doing this and so I was assigned 
more and more work of this kind. 

Well, do you think the summer job had a part in confirming 
your interest in engineering? 

7 . 7  ' 3  2 -I 2- < 
So by the time&u.:were @-dy ~ 3- for college, you had settled 

I -  ,. 'j :. tu 

!!yps-njt ' w e  I intended to get into at all. 
0.- < ='a 

ering at that time as a trade, 
trade. I wanred to get into 

tiaI thought was to go into 
University of Chicago. But 
e more I realized that it w 

omy, and hence physics, 

' 

Why were y p  .;a attracted to astronomy? 
I I. 
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Ski: I don’t know precisely why I was attracted to it other than 
the early exposure to books on astronomy. Part of the com- 
mitment no doubt resulted from building my own telescope 
when I was about 14. I ground my own mirrors and lenses 
and built a telescope that was fairly respectable and spent a 
good many evenings observing nebulae, stars and planets. 
This reinforced the interest in astronomy, of course. 

CHICAGO (1938-1913) AND BERKELEY (1917-1950) 

W h y  the University of Chicago? 

This was done quite deliberately. I collected the catalogs of 
nearly all of the large eastern universities-I hadn’t con- 
sidered the West Coast at that time-and went through them 
to see what their astronomy and physics departments wen 
like. There were a number of factors that I considered, such 
as faculty and facilities, and the tuition and living costs. 1 
used some primitive basis for judging; the scope of my 
information at that time was pretty restricted. 

Anyway, on the basis of their catalogs, their faculties, 
and what little I knew about them, I settled on Chicago. It 
clearly had outstanding physics and astronomy departments, 
and Yerkes Observatory at that time was one of the great 

Hughes: 

l l b 3 1 2 Q  
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Ski: 
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Siri: 

Hughes: 

Ski: 

Hughes: 
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Oh yes. I think my father had forgotten his native tongue. 
He never used it. My mother knew a few words of Gennan 
but she could not really speak German. 

or Latin. 

or Latin. 

At what point did you make the switch from astronomy to 
physics? 

It was about my sophomore year in college, I guess. At that 
point there really was no difference in the cumculum for 
going one way or another. 

It W~LS all the same department, too? 

Pretty much the same. Yes, that's right. In any event, to get 
into astronomy, one had to acquire a physics and mathemat- 
ics background. 

eply involved in early :.. 

in physics were also ... .. 
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No, as a matter of fact, I didn't. He was giving very few 
courses at the time. He was chainnan of the department. It 
seem to me, he gave only one COUISC and wasn't a very 
good lecturer. One would take his course ody to be able to 
say that you had taken a come  from Compton. There were 
other men in the department who were superb lecturers, and 
their courses were the ones we all wanted to take. 

Hughes: Wen you at all aware of any of the war-related work going 
on? This would have been towards the end of the last two 
years? You graduated in 1942? I was a little confused by 
your biography because it sounded as though you should 
have graduated in 1942 and worked with Baldwin-Lima- 
Hamilton Corp. from '42-43. 

Ski: Yes, you have it correct. 

Hughes: Is there anything outstanding to mention about those years in 
Chicago, particularly in terms of the people you came into 
contact with in physics? 

Ski: Among the students 
a te ,  such as Alvin 
are memories, as everyone 
influence they had on one's 

The most striking teach 

theoretical and e 
found influenc 

figures we encountered-I took several 
was Professor Lund. He was said to 

I-* ? 

... .., 
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Ski: 

Hughes: 

Ski: 
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have developed quantum mechanics before [Erwin] Schroed- 
inger, but had the misfortune of not publishing soon enough. 
When Schnxdinger published the theory of quantum 
mechanics, it changed the whole of modem physics. Profes- 
sor Lund missed one of the great opportunities for immond- 
ity, and it had a profound effect on his life. But he was an 
interesting lecturer in theoretical physics, particularly in 
quantum mechanics. 

The most memorable personalities at Chicago in those 
years were Maynard Hutchins and Mortimer .4dler, They 
were at the peak of their glory and dominated campus intel- 
lectual life. 

I asked you and then didn't give you a chance to answer, if 
you were at ail aware of the work in the Metallurgical Lab 
which would have been just getting off the ground, wouldn't 
it, as you were about to graduate? 

That's right. It would have started possibly as much as a 
year earlier. I had no clue, none whatever, about its 
existence. 

L 6. t' I _  

Well, tell me what happened &@:$ou-gradu&ed in 1942. 
What was on your mind about t&@xtstep?-~ l f  

Well, the war was on everyb&'$ t$i@d.at thaj>the. I tried 
to voluntec# [for] the Navy, 
they w r e n 3  terribly keen ah0 

c ea ._ < ,_ - a, @ 

that you either went off to fight in the fron 
that, worked at something that would aid tH 

around the intense feeling th 

x 
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Hughes: 

Ski: 

Hughes: 

Ski: 

l l b 3 1 2 8  

one has in the midst of a war that you felt was not of your 
country's making but were attacked. Then all the animal 
instincts emerge. It was not the same thing as Korea or Viet 
Nan 

In any event, the Navy didn't want me. At that time 
Baldwin-Lima-Hamilton was engaged solely in war 
work-producing tanks, diesels for naval vessels, and other 
machinery of war. So they asked me to come back as a 
research engineer to participate in developing some new 
high-speed marine diesel engines. The conventional 
engineering needed to be supplemented by analytical and 
research work. So I joined a small team of research 
engineers to work on theoretical analysis. 

Were you put.in charge of a project? 

No, I worked under the leader of the engineering research 
team. There were about eight of us. The team leader was 
an old Swiss gngipy+ 4 ~, - yery fine fellow, very able. That 

e for the next year. 
bout a dozen reports 

volume in that position? 

three mad] considerable 
t and significance of th 
roblems encountered 

were of some merit' 
] application of vibration theory to larg 
engines. Another was on bearing lub 

an applicable theory of lubrication. A 
had been encountered in trying to develop a 
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large, high-speed diesel because it constantly burned out its 
bearings. So I was assigned the task of finding out why that 
was and how the designs could be corrected. I succeeded, 
but the diesel project failed for another reason. Another 
company had a better design. 

Hughes: 

siri: 

Were you pulling on your background in physics? 

Yes, it was entirely applied theoretical physics. 

Hughes: And also your extracurricular activities as a youngster? I 
mean building the telescope. 

Siri: 

Hughes: 

Ski:  

Hughes: , 

I'm sure that was useful because it gave me some feeling for 
machinery. Familiarity with machinery was invaluable when 
judgment or insight was necessary in applied analysis. 

z r z < 2 +  
W ~ U ,  until $6 recedtg way, you have seemed to main- 
tain that I.& $ith the qa&ine pretty much through your 

- 7 -  I C -  

- rn 7 a -1 D 

ven now because in the 
o now, we have to deal 
involving machinery as 
of energy. Here some 

xperience with real machinery 
it. Here's a technology th 

. h.. 
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of having gotten hands dirty on machinery and made lots of 
mistakes while leaming about it is sometimes helpful in 
making judgments in energy analysis. 

MANHAITAN PROJECT (BERKELEY, 1943-1945) 

?he next step would be the move to California Tell me 
how you learned about the position at Berkeley? 

A friend of mine was aware of the project at Berkeley and 
knew they were looking for physicists and gave them my 
name. 'Ihe [Radiation] Laboratory sent me a wire offering 
me a job. 

Do you remember who it was? 

Yes, it was the manager at that time, Mr. George Everson. 
His wire said if I were interested, come to Berkeley for an 
interview. After thinking it over for several tenths of a 
second, I decided to go. 

Do you think this was pan of a large 
pulling people from over? 

clearly an oppormnity 

ce was making history 
the action was in modem 

9ery aware of that. 

recruiting program? 

to get back into ~~ 

all  about that. At i.P 
f with the cyclotron; ';, 
physics. 

I 

.R I l b 3 1 3 0  Q 
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Oh yes, and the opportunity to come out hen was 
ovenvhelming. 

You mentioned to Ann the amaction of the mountains. 
Would you say that was probably a secondary consideration? 

That's a good question. Let's say it was not overlooked. 
[laughter] It was an important factor. 

What happened when you arrived? What were you doing 
here? With whom wen you working? 

I accepted the job here as a physicist and was assigned to a 
group working in the Old Radiation Laboratory, which does 
not exist now. It was the first building that was tumed over 
to Ernest Lawrence by the Regents to house the 37-inch 
cyclotron. It was an old building. I've forgotten what its 
original purpose was. Soon after the war it was tom down 
to make space for the physical sciences lecture hall and a 
parking lot. It housed the old 37-kch c ~ $ l o p n .  but by the 
time I arrived the cyclotron I&d:been converted to a calu- 
tron, which is a large form of$& spectrom&r. Its pur- 
pose was to separate uranium3B &om ur&i&238. 

So you had to have a security cl 

z -  - 

Haghes: 

Ski:  

Hughes: 

Ski: 

. :  ..'..\ ; 
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explained to me what they were doing, that a mammoth pro- 
ject was under way to develop an atomic bomb. I never 
dreamed that what I'd leamed in nuclear physics at Chicago 
would be put to this use. It was a staggering discovery. 

you think the people at Chicago really hadn't considered 
that possibility? 

Obviously they had. But my knowledge of the subject-not 
the project-came from comes  that I took in nuclear phy- 
sics from Arthur Dempster at Chicago. They had nothing to 
do with the use of nuclear energy for practical purposes. 
Fission was just a part of the c o m e  in nuclear physics and 
radioactivity. I wasn't aware that an effort was being made 
to utilize it in a practical way. 

For the next . y e s  I worked with the old 37-inch cyclo- 
tron, now calutron, trying to improve the technology for 
separating uranium-235 from uranium-238. Those were 
interesting days. We were certain the whole of the war that 
the Germans were ahead of us, particularly since we knew 
that [Werner] Heisenberg, one of the leading physicists of 
the twentieth century, wp=in m y .  -. - There could be no 
doubt that he and a large?e'am of%p,able German scien- 

ess we succeeded'.. 

. I ". 

... ... 
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Ski: Carl Helmholz, as I recall, but John Backus was the spiritual 
and intellectual leader. Bernard Peters also provided much 
of the scientific leadership. 

Hughes: And most of these people were physicists? 

Ski: Oh, they were all physicists. 

Hughes: Did you come into contact with Ernest Lawrence? 

Ski: Oh yes. I came into contact with him when he breezed 
through like a small-scale cyclone from time to time. He 
was an imposing figure. He would burst through the door 
from time to time to see how things were going or bent on 
some mission. It was like God had entered, they used to 
say. [laughter] No question about who ran the whole opera- 
tion. It was leadership in its ultimate form. I mean no one 
questioned it. Oh, you would discuss technical matters with 
Ernest Lawrence and he would listen, but you'd better have 
your facts and theory straight because he would quickly ask 
direct and very hard questions, TLf yo#rJtkh&ing - -  - was faulty, 
you were left feeling very, ve& fobGh%d chastised. If he 
thought your idea was g 
acted on it immediately. 

So you felt that he really di 

-. 

Hughes: 

Ski: He most c w y  did He h 
understand& of, ev 
escaped hi.$' ttention, 

What was 4 status o 
that time, ,the calutron? 

Hughes: 
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Siri: There was none, but you have to understand that the calutron 
did not produce high-energy radiations. It was a mass spec- 
troscope and accelerated the ions a few tens of thousands of 
volts, which is no more than the energy of electrons in a TV 
tube. So there were no high energy radiations to contend 
with. Some x rays may have been produced from sparking, 
because voltages in the 10 to 20,000 volt [range] could pro- 
duce soft x rays. We were a little casual about radiation and 
chemical hazards at the time. 

The part of it that I look back on with some horror and 
amusement was our totally indifferent handling of and expo- 
s u n  to uranium tetrachloride, the chemical form of the 
uranium we ran in the calutron. Large quantities passed into 
the vacuum chamber and condensed on the walls, where it 
fonned a thick green carpeting resembling dark green slime 
mold It would stay dry and stick to everything while the 
chamber was under vacuum. The moment the chamber was 
opened, it absorbed water, forming a gooey mess. 

One of the tasks we had was to clean out the chamber 
after experimental runs. I would crawl into the chamber and 
scrape down and wipe off tens of pounds of uranium tetra- 
chloride. Moreover, to clean the chamber, we used huge 
quantities of carbon tetrachloride. Its use is now verbofen 
because it is a serious toxic chemical. It wipes out one's 
liver and has o 

.. \ 
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That’s right. But it must be remembered that no one at that 
time knew how hazardous radiation was at low and moderate 
levels. 

We did know that it was hazardous at high levels, but we 
thought this meant it was hazardous only at hundreds of rads 
or roentgens. We knew this from the experience of the med- 
ical profession in using x rays. The incidence of cancer and 
radiation injuries among early radiologists was extremely 
high, but then so was their exposure. We were well aware 
of this, so the object was not to get overexposed. By that 
we meant hundreds of roentgens. We were pretty casual 
about smaller exposure, compared to contemporary attitudes 
and practices. 

Then you went back to Oak Ridge after a year? 

Yes. 

Why were you sent back there? 

Well, almost everybody was sent .... The machine, the calu- 
tron, had been fully developed here, and now the big pro- 

. .  - 
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It really is. The whole operation needed constant wet nurs- 
ing by physicists and engineers. It was an unbelievable 
operat ion. 

Was that pretty much a nonstop work situation too? 

It wasn't as demanding as the research at Berkeley. We 
were scheduled on eight-hour shifts, matching or overlapping 
the regular operating shifts for the facility. Lf we stayed on 
longer than that, we were just in the way. Work was much 
more regularized. It had to be because this was a production 
operation. 

How much did you know about the purpose of your work? 
Were you very aware of why you were doing this? 

Oh, but of course. The physicists who were doing the 
research had to h o w ,  and this was part of my initial indoc- 
trination. I was not told, as part of my indoctrination, about 
the other approaches, particularly plutonium production. But 
I knew about this in due time and about the other 
approaches that were being used to separate uranium-235, 
and about the possibilities of u F g  p lu tom~;  and -, the reac- 
tors that were producing plutoni&, , r 
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out some of the biological effects, didn't it? 

Ski: 

Hughes: 

Ski: 

Yes, I have only a vague recollection of this. I was aware 
that Joe Hamilton had received some of it to look at the bio- 
logical effects. This is all I can recall at the moment. 

What had you achieved [at Oak Ridge] by the end of the 
year? 

The whole object of sending the Berkeley people to Oak 
Ridge was to assist in getting the production plant operating. 
We instructed opentors, diagnosed problems, and then sug- 
gested solutions to problems. This was our function. 

By the end of the year's time the plants were operating 
well enough to produce an appreciable quantity of highly 
enriched uranium-235. In fact they produced enough 
uranium-235 to make the first bomb, possibly the first two 
bombs-that is, the test bomb a n d i t k  I r :_oOe- -2 dropped on 
Hiroshima So by that time there was%& further need for us 
at Oak Ridge, and we were shipped hck - .I to Berkeley, The 
operation was going reasonably well 
by the contractors without our help. 

So you were troubleshooters, so to s Hughes: 

SLi: 

Hughes: What h a p w d  when you returned 
still a s s o c i p  with the ~ ~ l h a t t i ~  

Manhanw'qroject was coming to an end. Plutonium 
the prefer& nuclear bomb material and it was now be 

$5: '' For a ~$1, but it was clear that Berkeley's work for 

the nuclear reactors at Hanford, Washington. 
were Sent back to Berkeley not too long before I I b 3 1 3Qost of 
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the first test shot at h o g o r d o .  We spent our time trying 
to develop improvements in the isotope separation process 
that might be incorporated in the big calutron production 
units. 

I’ve forgotten the timing, but I think it was between the 
time the test shot was fired at Alamogordo and the bombing 
of Hiroshima, that it was clear Berkeley’s role was coming 
to an end, and Ernest Lawrence was now looking forward to 
going back to a high-energy, basic research laboratory. So 
he cut the staff down to a few senior scientists he wanted to 
keep on after the war. He knew the war was coming to an 
end; it was inevitable now. I was among the younger people 
who were dismissed. Later, members of his prewar team 
such as Glenn Scaborg, [Edwin M.] McMillan, and [Luis 
W.] Alvarez returned to the Laboratory. Within a few years, 
under Lawrence’s powerful driving force and a collection of 
brilliant minds, the Radiation Laboratory became the center 
for accelerator and high-energy research recognized around 
the world. 

Date of interview: 6 

Do you remember appro 
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on his staff in Dormer Laboratory. 

After interviews for other job offers, I decided that 
since John Lawrence, h M C r  Laboratory, offered the least 
satary, a very indefinite future, and all the hours you would 
ever want to put in, it was irresistible. [laughing] 

Seriously, why did you do it? 

DONNE R L A  BO RAT0 R Y (1 945 - 1975) 

It's a little difficult to say. Well, one dominating reason was 
that I wanted to finish graduate work, and this would give 
me an opportunity. I would work fulltime with John 
Lawrence and, when the war ended, return to graduate 
school. 

Had you done about a year of graduate work in Chicago? 

Yes, right. So I still had another few years to go. This was 
really the reason I decided to stay on at Berkeley. I don't 
recall the date but it &!&&.rt?t&2hmbs A,., . . ?J . were dropped on 

\ \ I  . Japan [August 19451. +: 5 ' 
, :  , 

-# I 

about that. It may 
of available people, 

1945-Juno$mssibly-and found quite a different atmo- 
sphere fron$fhe one I had been working in during the war. 
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The Manhattan Project was intense, big machinery, lots of 
secrecy, sometimes working 24 hours a day, fraught with 
importance and lots of vitality. Donner Laboratory was by 
comparison a very smal l  operation with a totally different 
spirit, involved in biology and medicine and not so much 
physics. Nevertheless, they needed a physicist and perhaps 
this was the reason I was considered-I'd also had some 
experience in research engineering. This was helpful for the 
fint projects that I was involved in at Donner Laboratory. 

When I joined Donner Laboratory, it was called the 
Aeromedical Laboratory. It was in the building named 
Donner Laboratory that had been built just before the 
war-an awful concrete, completely anless structure funded 
by h4r. [William H.] Donner. The Aeromedical Laboratory 
consisted of the basement floor of the building. The upper 
floors were still occupied by Ernest Lawrence and the rem- 
nants of his group. It was still part of the Manhattan Pro- 
ject. That was now closed to me, whereas I had complete 

. . *I 

freedom of the place before leaving the Project. I was now 
restricted to nonclassified things and therefore confined to 

m e  s t a  at that time w& cry s m d .  John Lawrence 
of c o m e  was the head of thz  bboratory.-- Hardin Jones, a 
physiologist. was the senior &lSon, Corn 

2 5 ;  
L - the first floor of the building. - 21 - . 
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small group, Hardin Jones became a lead 
several fields as the years progressed, an 

ed as a physicist, and in due time became 
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full professor. As soon as the war was finished, Bill Berg 
returned to Stanford to complete his Ph.D. in zoology. He 
then returned to BerkeIey to take an academic post in the 
zoology department. Franklin Henry returned immediately 
after the war to the Department of Physical Education. Hans 
Welton left for other parts, I believe to take an academic 
position in a college, but I don't recall where. Enrique 
Strajman stayed on for some years before returning to 
Buenos Aires to organize a Department of Medical Physics 
at the University of Buenos Aites. 

Our small group was engaged in various projects. My 
first projects, working with Cornelius Tobias, were an 
automatic parachute opening device, and development of an 
oxygen warning system for military aircraft. This was 
before the end of the war. Both of these devices were 
needed by the Army Air Force to reduce the number of 
casualties in crews of high altitude bombers when they were 
damaged or shot down. 

The automatic parachute opening device was intended 
to deploy the parachute automatically at a safe altitude. An 
injured crew member of a disabled plane could simply be 
pushed out of the airplane and the device would, at an 
appropriate altitude, open the parachute even if he were 

..- .... 
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the tailgunner, failed to breathe for 15 or 16 seconds, the 
system would alert the pilot to the fact that he was not 
breathing and assistance could be dispatched to him. You 
don't have very long, only a minute or two before irreversi- 
ble damage is done. 

In any event, we developed a system that would indi- 
cate when a crew member stopped breathing for whatever 
reason. These devices were installed in planes toward the 
end of the war, and we would like to rhinlc that maybe they 
helped. It was interesting work, in a sense, because we 
could install these devices in bombing planes and then go up 
for rides and see how they worked. In the case of the 
automatic parachute opener, the Army Air Corps equipped a 
dozen dummies with parachutes and our devices, and we 
went up to high dtitudes and kicked out the dummies to see 
if they worked. I regret to say that one or two of our first 
designs did not open the parachutes. [laughter] 

I'm ghd they were dummies. 

That's right. So it was back to the drawing board. Anyway, 
during the same time other work was being done at the 
Laboratory by Hardin Jones and _fohnzI;asrenge with the 
assistance of Bill Berg and Frankh$ He&.'?hi; :was I. work 
that was being done in a decompkssion chambfi-that had 

l l b 3 1 4 2  
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high altitude chamber. They had acquired m e  insights into 
human physiology that were quite valuable, bo& for this 
purpose and others, and for a better understanding of cenain 
disease states that were studied after the war. 

Had that low pressure chamber been made in the Labom- 
tory? 

No, I believe it was acquired from the military. It was 
installed for these studies in a small building adjacent to the 
Donner Laboratory building. 

Were all of these things that we've talked about fairly well 
advanced at this stage? You must have come in more or less 
at the tail end of the project. 

?hat's right. The high altitude studies were just about 
finished at that time and were being phased out. A good 
m y  bomber crew members, either volunteers or those 
ordered to volunteer, had gone through this study in the 
preceding two years. The resevch was tuginnine to move 
into other directions, such as mo? bari&+hfiolo_eicd and 
medical studies. We wound up tEe.'sever& h & i t S  . .  on the 
oxygen waming device and the adonytic pachute opener. 

i -. - 
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Ski: The group was so small that a formal structure uas hardly 

visible. In an organization with so few people you tit natur- 
ally into the scheme of things and each recognizes the others 
as possessing special talents for specific tasks. There was 
however a hierarchy. 

John Lawrence of coune was director of the Labora- 
tory. He was not so directly involved in the by-to-day 
bench top research. But then he had to handle most of the 
administrative mtters penonally. He had a secrcmy, but 
that was about the extent of his administrative staff. So he 
was kept pretty busy. 

Hardin Jones was regarded as the senior m h  per- 
son. This occurred naturally because Jones was an unusual 
person in two senses. He had a very fine mind and every- 
body respected this instinctively. After you'd wodred with 
Hardin for a short while, you recognized that you were asso- 

ciating with a very h e  intellect. The other pan of it was 
that Jones was an unusual-how do I want to put it?-was 
a very human person in the finest sense. He was genuinely 
concerned about the people around him. He u s  always 
receptive to one's problems, not ,only to listenins to them, 
but doing something positive about the&.? E\;& M y  both 
admired and loved Hardin Jon& So he w & h w a l l y  the 
spiritual and inteUmal leader 
which he was engaged-not bec 

0 5  - , : -  
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every sense the deputy director, the person who really had 
contact with the professional staff in a close and effective 
fashion that for the most part John Lawrence did not. That 
role changed in the early '60s in a peculiar and sad kind of 
way. Perhaps we can come to that later. But in those early 
years, through the '40s and '50s. Hardin Jones was a person 
who was loved and admired by everyone. 

Cornelius Tobias came at about the same time and about the 
same age. I don't know how to put this diplomatically, but 
why was it so apparent that it should be Hardin Jones who 
would be the man in command? 

That's a little bit difficult to answer with complete assurance. 
One of the reasons, I believe, was that Hardin Jones was a 
physiologist, had good insight on medical problems, and 
therefore the rapport between Jones and Lawrence could on 
this ground alone be better, or closer perhaps, than it was 
between Lawrence and Tobias. Tobias was a physicist, and 
John Lawrence never really understood physics, although he 
had great respect for physicists. But he could relate to Jones 
perhaps better than he cogld to T'abfas$ . 

But as time passed &th of them &d lead roles in the 
.-- J C 7 -  

~ 4 -. 

extent medicine, at least 
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Hughes: What was that due to, do you suppose? The subject of 

research more than anything else? 

Si: I think it was left generally ill-defined, so far as the outside 
world was concerned, probably by mutual agreement. John 
Lawrence in those years was an outstanding, intemationally- 
kaown figure, and it was just assumed by others that he was 
director of an independent laboratory on the Berkeley 
campus. As a matter of fact, I don't think anyone in the 
Radiation Laboratory, including his brother, would have sug- 
gested otherwise, that he wasn't the director of Donner 
Laboratory but an associate director of the Radiation Labora- 
tory and Head of the Biomedical Division. So far as I know 
the Radiation Laboratory rarely attempted to intervene in the 
management of Donner Laboratory, although I could be mis- 
taken in that belief. Most of our funding came through the 
Radiation Laboratory from the Atomic Energy Commission, 
and this was, of course, reflected in the laboratory's research 
program and management. 

Initially, John Lawrence's biomedical group consisted 
of a half-dozen professional people and not much support 
staff, and the bottom floor of Donner Laboratory. As the 

the staff increased enormously, as did space, 
administrative demands. Then the effectiveness 

tory direction became a significant matter. 

h in Donner Laboratory 

ended, additional space was made available in 
ory, and the s t a  began to expand. Nellg 
group but left after a short stay to take 

ent in the physiology Department on t 

, and of course became an internation 
ds, particularly in the effects of ionizing 
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us. John Gofman joined the group right 
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about this time had special significance to me. I married her 
in 1949. Nathaniel Berlin joined the group. He already had 
his medical d e p  but he wanted to cam a Ph.D. in medi- 
cal physics. Others included Robert Lovinger, Louis 
Wasserman, Lola Kelly, and Karl Bucher, who came from 
Switzerland to spend a year with us. Lowrey Dobson and 
Ernest Dobson, two brothers, joined as graduate students to 
work for their Ph.D.3. Elsworth Dougherty came about this 
time. A year or so later Rex Huff, who figured prominently 
in the early studies of blood, came to the Lab along with Pat 
Weymouth and Ray DUM, both chemists, Jim Robertson, 
who was here to earn a Ph.D. in medical physics, Paul 
Elmlinger, and Gordon Fryars from England. And about this 
time, James Born joined the staff. Born had both an M.D. 
and a law degree and some time later was appointed Assis- 
tant Director [1951-19701. In any event Jones and Tobias 
and several others had academic appointments and now 
began to take on graduate students, and of course. they were 
teaching regularly as well as conducting research in Donner 
Laboratory. Some of their students would stay on and 

- -become senior members of the Laboratory staff. in later - e-.; Cjtlfy left after a few years at the Labontory to take 

I an-' if, A .  

-- - T ' < <  lYoGr,&boratory in the '40s and '50s rapidly gained e ; - ; '  - , * -  - 2 :a6 mt&nati@ reputation for its work in the application of 
medicine, the use of the cyclo- 

-energy particle beams for physiological 
al research, and irradiation therapy of the 
and other special forms of cancer that were 
by surgery. This [latter] was a program ini 

elius Tobias, and expanded over the ye 
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ou didn't mention is Hal Ange 
who came #I 1945 [in fact, Febmary 19461. I believe. I 

that there were cenain parallels in some of th 
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work that you and he did, He panicularly, of course, has 
been interested in instrument development. Did you ever 
work in collaboration? 

We did, as a matter of fact. Soon after the war, we were 
applying both radioactive and stable isotopes to biological 
and medical problems. I was involved in some of the 
instrumentation-counters and other devices for detecting 
the radioactive isotopes. But I had also proposed develop- 
ment of an instrument that would enable us to use stable 
isotopes-carbon-13, oxygen isotopes. [I] proposed to Dr. 
Lawrence the development of a mass spectrometer with 
some novel features which would enable us to measure these 
isotopes. Developing this apparatus, I asked Hal Anger to 
assist with the electronic circuits. He did a very nice job of 
designing and building the electronic circuits for this 
apparatus. 

Was that typical of the way he usually worked? Would 
somebody come to him with a project and then he would be 
able to build the instrument and the circuits? 

k r. \ a L . 5  . 
Yes, that’s right. Hal p-micipaied ifl _a %umber of projects in 
this fashion until he dqeloped his. ow3 ideas about instru- 

studies of disease 

Hughes: 

Siri: 



DocuB(Iaama 
Unkrnity ol Cdiiomla at Berkdw I 

Hughes: 

Ski: 

came to be called the Anger camera, (which is not a name 
he applied, incidentally: he's a little more modest than that), 
he was given support and assistants. He then was in effect 
the principal investigator in that project. After that I had to 
find someone else [or] design my own electronic circuits, 
some of which I did. Later, we had an electronics group in 
the laboratory that could handle this kind of thing for us if 
we were too lazy to do our own. 

Can you say something about the aansition from the 
Aeromedical Laboratory to Donner Laboratory, with aU that 
those two names imply. I'm trying to get at the switch from 
the strictly war-related research to basic research or, in some 
cases, applied research. Did you get together as a group and 
draw up postwar plans? Or were these projects just natural 
occurrences? 

No. Hardin Jones, John Lawrence, and Tobias did discuss 
their views of where the Laboratory ought to go. My con- 
tacts with John Lawrence wen less frequent and less pro- 
found. I was still a pretty young kid at that time, although I 
had been advancing some ideas and everyone agreed that I 
should pursue the$!. -BuefQr&$ qost part, responsibility for 
the nonclinical resprch in i& %ratory fell to Jones and 
Tobias. Then in.-the late '40s ;fohn Gofman joined the 

from the Army Air 
s dwindled and soon 

Nearch on the application 
kine grew rapidly to 
m e  from the Atomic 
formed. Considerable 
agencies and founda- 

- C - q b E ,  

... 

.... .,, 

?!I 
Hughes: Was that ju4.a  given fact? There WM never any question, , y 

1 I h 7  1 t!q % 
't, 



mauen*mq 
Unkenilv ol C8lIfomia at Berkelw 1 

- 33 - 

[that] this whole operation in Donner Lab, the whole Radia- 
tion Lab, would be an AEC-supported institution? 

Ski :  Yes, because all of the people involved in biology and medi- 
cine in the Manhattan Project were well known to each 
other. and that whole group became part of biomedicine in 
the Atomic Energy Commission. The transition to new 
fields of research was smooth and gratifying. We were no 
longer concerned with bomber crews. We were looking now 
at fundamental biological and medical 
problems-developing tracer methodology, applying physi- 
cal methods, and developing new instruments for biology 
and medicine. This was a very exciting moment for us. It 
was a period in which a new discipline or several new dis- 
ciplines were formed. 

I can remember attending the first national meeting of 
researchers in the juvenile field of biophysics. A number of 
us were interested in forming a new society rather than 
being a part of the [American] Physical Society or the 
American Physiological Society. There were about 150 of 
us at the first meeting to form the society, and we knew 
there would be at least 150 different definitions: 
biophysicist was, so the question was avoided 

Anyway, a new society was created, and in d 
field becme an accepted discipline. But 

juvenile discipline h a .  It w 
biologists and was viewed wi 
in medicine, and of course 

an inferior kind of scientific 
for a decade or more to ach ..- ... 
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pretension, but we soon sensed in him an extraordinary intel- 
lect. Even in later years when the controversies surrounding 
Jack Gohan developed, all of us who knew him over the 
years dways regarded him as the most brilliant mind to 
come to Donner Laboratory. He, like Hardin Jones, was 
also a very, very fine human being, extremely thoughtful of 
the people associated with him. He earned the deepest 
affection as well as respect of his students and colleagues. 
On the other hand, he could be impatient with incompetence 
and what he perceived to be intellectual dishonesty. But 
Jack Gofman's graduate students thought he was God, and 
maybe they were right. They thought he was the greatest of 
teachers, the most brilIiant of minds, and the most thoughtful 
of persons. And he was all of these things. AU of us had 
the highest regard for him. But there was a problem. 

Was that problem immediately apparent? 

No. When Gofman chose to enter a field of research, his 
progress and innovative thinking were faster than others 
could, or were willing to follow. It was as though he 
stomped on the accelerator of a high-powered racing car. 
But several times as the ye& passed, it would end in a great 
crash. Jack had a tendency to precipitate a confrontation 
when his ideas were at odds with view 
the rest of the scientific community and 'he 

Jack would take an imp1 
did not treat his opponents at all 

change. " result was, of course, that 

I I b 3 i 5 .I Wee CUt I cannot judge the justness of 
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controversy but it was inevitable that a body of people 
whose views, research, and persons were publicly attacked 
would react in kind. In this case, there were many of them, 
and they wielded great influence in scientific and funding 
circles. It ended in Gofman's withdrawal from research, 
academic life, and the Laboratory for several years. Some 
years later this whole process would be repeated in connec- 
tion with his work on the effects of ionizing radiation. 

Hughes: 

ski: 

Hughes: 

Ski: 

Hughes: 
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Did this controversy have a wider effect on the morale or 
even the operation of the Laboratory as a whole? 

That's a little difficult to say. It did have an effect on the 
people working with Jack Gofinan and his students, of 
course. Some of them were affected more than others. 

You're meaning more than just the fact that the funds were 
drying UP. 

Yes, that's right. However, some of his students did stay 
on. Well, most of them stayed on, and they>&d:o$Er. 
funding, other support for his graduate students5 For exad-:-. 
ple, Alex Nichols stayed on as a pe 
staff, acquired an academic appointme 
professor. Others left for other institut 

ith Jack over the years, An 
laces, such as Livermore, and 
of Gofman's very small, clos 

Do you r e  how [Gofman] fi 
lipoprote' 9 He came out of chemistry and 
to my kn+ledge, had had no experience w 
research &il he waked into h M e r  Lab, 
had nobod4doing lipoprotein research. How did the who1 
problem d e ?  
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I honestly don't know what caught Jack Gofman's attention 
and so intrigued him about lipoproteins. I have a vague 
impression of chatting with him about this in those early 
years but I don't recall after this length of time-more than 
30 years now, just what it was that intrigued him. 

But it's your impression that he didn't arrive at Dormer 
Laboratory with a lipoprotein project in his back pocket, so 
to speak? 

He may have come here with an interest in this area. but it 
seems to me that when he first arrived at Dormer. he was 
engaged in other kinds of activity, that the work on lipopro- 
teins didn't start until after he had been at the Laboratory for 
some time-by "some time" I mean a year or so-because 
the initial work he did was with Hardin Jones. In this they 
were interested in some other fundamental medical research 
and tumor therapy, using colloidal zirconium and some other 
agents, particularly radioactive isotopes that could be put in 
the forms of colloids that might concentrate in certain kinds 
of tumors or could be injected into tumors. 

It was only after he had been at Donner-Qor perh3pji a 
year or two that he started the lipoprotein worg. That me- .'. 
starting from way back because he had to de$e!op a who 
technique for measuring lipoproteins and set ip ia  very large J E  -$ 
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Ski: Not that I'm a w m  of. I'm not aware that the work on 
lipoproteins and atherosclerosis presented an administrative 
problem. It may have, but I don't think anyone would have 
seriously raised the question that it was not related to 
doiso tope  applications and therefore inappropriate for 
Donner Laboratory. John Lawrence, after all, was director 
of Donner Laboratoq, and if anyone had a question about it, 
I don't think they were about to voice it. [chuckling] Now 
there wen some eyly controversies with the UC Medical 
School; I was not pri\y to those disagreements. 

Hughes: What about the formation of the Division of Medical Phy- 
sics? The tallcing stage would have preceded your anivaL 
?hat was 1944 when the committee with members from both 
sides of the Bay were meeting. But were you privy to any 
of the organizational aspects, when the Division actually 
began to take on students and courses had to be planned and 
a standard set? 

. 

Ski: No, I had essentially no contact with that. Those negotia- 
tions were handled by Lawrence and Jones and Tobias and, 
when he came, Jack Gofman, and othersz _. I Md-no . -  real con- 

7 - >  7 tact with the academic part of the activities; 

Personal Research 

When &finished the wartime p 
oxygen w$nmg system [and] 

Ski: 

s that I initiated, and othe 
Tobias and Jones and 

. . hI .  

.- .... 



I-- I 

- 38 - 

Lawrence. The earliest ones were the applications of some 
physical principles to biology and medicine, in the sense of 
doing a tracer analysis-what happens in a theoretical sense. 
So one of the things I started doing early was the calculation 
of radiation doses when radioisotopes were given to animals 
and humans, the mathematics of tracer behavior in biological 
systems. At that time, since people in medicine and also the 
biologists had very little background in mathematics, there 
were amusing encounters. The biologists just could not , 

understand why we dealt with exponential functions and 
what all these equations were about. To their way of think- 
ing that had nothing whatever to do with biology. 

It wasn't until the new students in biology and medical 
physics began to emerge in, say, the late '40s and early '50s 
that they began to have an understanding of what it was all  
about, The postwar biologists were exposed to more 
mathematics and physics and began to understand what these 
processes were about and that biological systems indeed did 
have to obey physical laws just like the rest of the universe. 
That came as a very difficult problem for some of the older 

~ T .-a:: 1 - - biologists. - _ I *  

Anyway, it was a wide open field. So it,was fun in 
those days, back in the  O OS, to look at biolo 
and the application of, say, a radioisotope 
develop the equations and calculate the radi 
m o v e r  of chemicals to which radioisotopes we& at 
This led toi$he development of a handbook for t 
Corps. I &is given responsibility for writing the 

work. 

i 

monumental tome aft 

Hughes: ome about because of a reputat 

Ski: Well, it c g l d  have been that. It could also have been that 
nobody el& wanted it. [laughter] I'm not willing to swear, 

I 1 b 3 l 5 5  4 '8 



Hughes: 

Ski: 

Hughes: 

Si: 

Hughes: 

Siri: 
. .  
..>.. :. c' 

l l b 3 t 5 b  

- 39 - 

to either of these reasons. Anyway, I recognized an oppor- 
tunity and took it and apparently did reasonably well with it 
because it ended up with a report some two inches thick that 
contained almost everything that was known about radiation 
and radioisotopes at that time. 

Did that mean that you were culling the literature? 

Yes, right. And this led to a book. I rewrote the whole 
thing and published a book in 1949. This book published by 
McGraw and Hill, Isotopic rracers and nuclear radiations. 
came out of the efforts to produce the [Handbook of 
radioactivity and tracer methodology.] 

What were they going to do with that report? 

I haven't the remotest idea [laughter] The repon was done 
for Colonel Gage, who was an old friend of the Laboratory 
and of John Lawrence's. For whatever reason, they wanted 
a compilation of everything that was known about ionizing 
radiation and radioisotopes, and funded us to do it. I found 
it a fascinating job, and the book that came but of it was one 
of the first books associated with the Radiation Laboratory, 
and proved to be a best seller. It was wide-ly used in,fhis 
country and Europe as a textbook in clGses back 

> *  
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that time available as isotopic tracers, although not radioac- 
tive. There weren't too many radioactive tracers available to 
us initially. 

The other [project] came out of one of the programs that 
Hatdin Jones was running. This developed into a separate 
program that I had for the next 10 or 15 years. This was the 
development of means of measuring gross body composition. 
That gradually evolved as a major project, at least for me, 
and involved some new approaches to the determination and 
significance of gross body composition, that is, total fat, pro- 
tein, bone mineral, and water. I began to develop the 
method of measuring total body water with deuterium ini- 
tially, then mtium when it became available, or the means of 
measuring it became available. 

[rl also developed a new approach to determining the 
density or volume of the body. Those two measurements, 
total body water and density, were necessary in order to 
make an accurate estimate of total fat, total protein, total 
bone mineral, and water. That became then for me a major 
activity . 

E 5 I A 3 E- P 
And the apparatus which, I gae~,,:[came] hlong a iittle bit 
later, was that totally a c 

Yes, this was a helium dilutio 
them were built around the w 
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Laboratory and Hamilton of course become very much 
involved in fission product metabolism. But other than that, 
what about the directorship of the two laboratories which 
were practically side by side? 

Ski: Joe Hamilton and John Lawrence were old friends, had been 
for many years. It was understood that John Lawrence ran 
&Mer Laboratory and that was connected with it. Joe 
Hamilton ran Crocker Laboratory and the work that was 
done there. There was an understanding that they were two 
independent, equal men. It wouldn't have worked otherwise. 
There was a strong mutual respect between the two men and 
their staffs. We always regarded Crocker as a separate 
entity run by Joe Hamilton, and Joe's people regarded 
Donner as a sister or brother organization, depending on 
one's inclinations. It was understood that we would have 
close working relationships and friendships, but that we were 
separate organizations. Joe and John were two different peo- 
ple; don't mix them up. So far as I was aware, it was 
always a good working relationship. 

Hamilton was more concen&,  qith 'tht transuranic ele- 
ments' but plutonium and tium~Lticu~;tc'y. as I recall, 
and some of the other isot He was, Cbriducting a very 
respectable program, investigking the health .:fmplications of 
these isotopes and also of nukear radiatiqns because he had 
the 60-inch cyclotron of course 

esitate to use Joe one fault, and tMC 
himself 4 an experimental s@b+:. = > -  :"his' cO$ him his life. 
He e x p $ d  himself far, far t$ m6ch ~ He.w$uldn't hesitate 

I- P 
L' 'I - 

bstmtial quantities df $di&ktop$ to see wh 
0 2 -  have, and @ a t e l & d w E d  h 

not be pem&&d &)$i ofpourse, but 
o - " b c z  

u.? 6 E c i J a3 
investigator. 

Hughes : Then he &is totally aware of what he was doing. 

I.. .. 



~ ~~ 

- 42 * 

Postwar Radiation Safety Standards 

Silk Yes, he was aware of the risk. In the '40s and early '50s no 
one was quite sure what the risks were of moderate levels of 
ionizing radiation. We knew the history of the radiologists 
and, of course, were perfectly aware that high levels of 
exposure, say over 100 roentgens or rads depending on what 
unit one chooses to use, caused severe biological damage. 
We were aware that something between 250 and 400 rads 
resulted in a 50-50 chance of dying from exposure, that at 
600 rad, death was 99 percent certain. We were aware of 
the signs, the symptoms, and the damage that would be 
caused. But down at the low end of the dose range, no one 
was sure, and unfortunately no one is sure even to this day 
as to whether there is a threshold and what the very low lev- 
els would do. 

Hughes: 

Siri: 

Was Gofman really the first to become concerned about the 
low end of th&s&e.@?r 

i r  

No, he was &:the first. HI$ was unquestionably the most 
vocal. That,&&g with prestige and position, com- 
manded at tenik ib N vie$,$. No, Jack was not the first to 
c~ into que&& tht prevailing views on the effects of low 
level doses 01 kdiation. . Hf was the most effective person 
in making a Zaeoiial issue of'it. 
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apparatus which is so apparent nowadays. When would you 
say that that all began? 

Ski:  I would say the late '50s. 

Hughes: Do you know what provoked it? 

Siri: O f h n d  I can't give you a definitive answer. It was not a 
single event or person. It p w  out of extensive research 
that gradually led to a better understanding of the biological 
effects of ionizing radiation. Jack, incidentally, was not part 
of that early evolution because he was at that time involved 
in the studies on atherosclerosis and lipoproteins. It was not 
until some time after he went to Lawrence Livermore 
Laboratory that he became deeply involved m radiation 
effects. 

Throughout the '40s and the '50s limits on exposure and 
regulations on sources of radiation were steadily tightened as 
more was learned about ionizing radiation. The several 

0 g zcouncils on radiation protection standards were constantly 
ts of new research in trying to arrive at 
eir best judgment were appropriate. One 

$I always say that if in doubt, Thou shalt not have any 
&sure to ionizing radiation, and maybe that's what should 

bg-done; I don't know. This is of course what lack Gofman 
uld like to see. The questions are, how 

iation can a population be exposed to 
damage, and its companion, how does society 
e." The question of what is acceptable 

e damage arc matters for society to judge. 
utomobiles. 50,000 deaths a year may 

accepted by society. 
a dramatic change in public attitude to 

ion in the '40s and '50s. During the '50 
as a growing awareness of the seriousn 

.... ... 



J 

Hughes: 

Siri: 

-44- 

of radiation exposure, but it did not evolve into a bitter pub- 
lic controversy until the late '609 and early '70s. And then a 
number of people, including Jack Gofinan, became involved. 
b e s t  Joachim] Stemglass was another who emerged at 
about the same time. And then many distinguished scientists 
and some of the environmental organizations around the 
country began to perceive it as a fom of pollution we 
shouldn't have to live with. 

But you weren't aware in the Laboratory of a sudden edict 
saying, well, now we've got to r d y  concentrate on lower- 
ing radioisotope dosages; we may be harming our patients. 
I'm putting it in very simplistic terms, but that kind of atti- 
tude or change in thinking. 

Well, yes. Let me see if I can describe the attitudes that I 
was part of and saw in my colleagues, both at Berkeley and 
elsewhere. 

In the '40s and early '50s we were aware of the hazards 
of radioactivity or more correctly ionizing radiation. The 
question was always how much radioactivity could we safely 
give a patient or a healthy penon participating in a research 
project. So we were very conscious of this and strictly fol- 
lowed the prevailing rules. As more was learned about the 
effects of ionizing radiation, the levels were steadily reduced. 
And of courSp: we as reseatcheggvw L : ._ more and more con- 
cemed as w d .  Back pIthe.mid' *h, we didn't hesitate to 

reasonable levels 
't know. But as 

ation doses for the 
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or just unconscionable about what we did. We just didn't 
know. The information we had indicated that this was harm- 
less. We weren't going to harm patients or the normal sub- 
jects. I hate to think that any of the hundreds of subjects, 
maybe it's thousands, that I had to deal with were in any 
way injured by what we did. That would be pretty hard to 
live with. I don't know of any cases where this happened. 

I don't know if I've fully answered the question about 
Joe Hamilton and Crocker Laboratory versus Donner 
Laboratory. I can only add that it appeared to be an agree- 
able working relationship between two sister organizations. 
In a sense it was not very different with Melvin Calvin, who 
set up his own group in molecular biology funded by the 
Atomic Energy Commission. That was again a separate 
organization from Donner Laboratory. but part of the Radia- 
tion Laboratory. 

The Physics Department and Donner Laboratory 

e f ,< A? 2 : -- 
The other element in this whule' schtfrie because we've 
talked about the Radiation 
Department. How does it fit 

Well. originally the Radiation 
Physics Department. 
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of the Radiation Laboratory. Professor Birge was sort of 
the grand old man on the scene at the time, but Ernest 
Lawrence was the dominant figure, and Donner was a part 
of the Radiation Laboratory. 

Hughes: So everything would come through the Radiation Lab? 

Ski: That's right. The Physics Department had little to do with 
our day to day operations or research program. Fcr most 
of the Radiation Laboratory staff there was a very close 
relationship with the Physics Department. Much of the 
professional staff had its roots in physics. And most of the 
senior people in the Laboratory, at least here on the Hill, 
were from the Physics Department-Ernest Lawrence, Ed 
McMillan, Luis Alvaret and others were professors in the 
depamnent. The Laboratory was the Physics Department 
in large measure because the senior people here at that 
time were all faculty of the Physics Department. 

Hughes: The Division of Medical Physics [was founded] in 1945 
[and] was a division within the Department of Physics. 
Did that change any 
relationship? Did th 
the Physics Department 
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Research on Erythropoiesis 

Is now a good stage to talk about Rex Huff and his work 
with radioiron, which I believe figured pretty prominently in 
youi research? 

Date of interview: 23 May 1980 

Sili: The application of radioactive iron to the problem of 
erythropoiesis developed very rapidly at Donner Laboratory, 
and the Laboratory quickly took a lead role in the use of 
radioactive iron and other radioisotopes in attempting to 
understand the kinetics of red blood cell formation. This 
work grew out of Dr. John Lawrence's longstanding interest 
in cancers of the blood, particularly polycythemia vera 
Very little was hown then about how red blood cells were 
formed, at what rate they were formed, and why, in the 
disease polycythemia vera, the bone mamw simply contin- 
ued to chum out red blood cells at an enormous rate. 

And there was no cure for the disease. John Lawrence 
had developed a treatminf invblvingzthe injection of radioac- 

eUs in the bone 

f, and the disease 
to find out how 

what the biological 
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incorporated in the hemoglobin in the red blood cells. From 
this one can determine how fast they were formed and 
released into the circulation and how long they lived At 
that time a small group had formed, led by Rex Huff, that 
included Paul Elmlinger, Tom Hennessy, and a visitor, Louis 
Wasserman, who was even then one of the country's leading 
hematologists. Wasserman remained with the group for 
about a year on sabbatical leave from Mt. Sinai in New 
Yo&. 

This work made substantial progress for several years, 
but then the group began to fall apart sometime after 1950. 
m e  ultimate fate of this s m d  group was a curidus one in 
terms of the fates of the people who were involved. In the 
early '50s Huff for various reasons-partly dissatisfaction 
with conditions at the Laboratory, differences of opinion, I 
think. with John Lawrence-left the Laboratory, went to the 
University of Washington, and some years later went into 
private medical practice in the East. Little further was heard 
from him. Paul Elmlinger had serious emotional and mental 
problems and was ult@nately admitted to a mental institution. 
Tom HCMCSSY left tci:tak€ ifj&?$the University of Califor- 
nia at Los Angeles%id subseq&@ly died at a relatively 
early age, 

O T -  
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Date of Interview: 5 June 1980 

White Mountain Research Station (1950) 

Hughes : Mr. Siri, I think you wanted to say something about the 
founding of White Mountain High Altitude Station. 

Siri: This is only by way of a comment on, let us call it, the 
discovery of the White Mountain site for a high altitude sta- 
tion. The idea for a high altitude station was Professor 
Pace’s. I had known Nello Pace from the time he joined 
Donner Laboratory briefly immediately after the war. He 
became a member of the faculty in physiology at UCB. It 
was Nello’s idea to establish a high altitude research station 
somewhere, preferably in California He had a longstanding 
interest in environmental physiology, and this was, of course, 
natural. There was a need for a high altitude station for 

- _  3 ‘ - phy$ological investigations because the low pressure pro- 
d u d  physiological changes that made it easier to study the 
body’? regulatory processes under stress, for example. In 
any%{ent, Nello Pace and I set out for the high Sierra 

of a potential site for a station. The obvi- 
e to examine was Mt. Whimey, the biggest 
lower 48 states. The two of us, suitably 

d to the summit of Mt. Whimey. Nello saw 
though rocky, relatively flat and a stxucture 
he summit. There was, in fact, a stone hut 

at had been placed then many years ago 
. There were two problems with that sit 
have been very difficult, perhaps esse 

establish a suitable access road for van 
material, equipment, and personnel. 

explained to Nello as we sat on the su 
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At that time I was an active member of the Sierra Club, 
and I pointed out to him that this was not the place for a 
smcture of any kind, even a scientific laboratory. It was 
part of the wilderness, and he could be certain that the con- 
servationists, who were at that time primarily wilderness 
advocates-which included me-would unquestionably 
challenge this as a site for a high altitude station. And I 
could guarantee him a vigorous battle. Nello took this in 
good grace and understood. Moreover, he could also see 
that it would be almost impossible to build a road to the 
summit of Mt. Whitney. The alternative choices in the 
Sierra Nevada were not very good, primarily because he 
wanted a labolatory, understandably, at the highest possible 
altitude. A laboratory at moderate altitudes would not serve 
the purpose. 

From Mt. Whitney, we crossed the Owens Valley to the 
White Mountain range. Nello had made some inquiries 
about the area beforehand and had leamed that there was a 
road up White Mountain and then was some kind of instal- 
$i;$ somewhere on the mountain. The two of us drove up 

the : m&tain .1 

and ultimately found the station that had been 
estat@hed - there some years earlier. It had been used by 
geo@$Asts, atmospheric physicists, and cosmic ray physi- 
cG$@r some years, and they were, we leamed, about to 
ab&@ it. Nello saw this as an opportunity for the Univer- 

I s i t y p e ~ q o m i a  to take over the existing station at about 
lO;&-fee$and perhaps then extend facilities all the way to 

r2 -? -. : 

of White Mountain consists of a series of re1 
like the sharp crests of the Si 
site of the bristlecone p 
spans of some 3,000 years. 

we wen tGm, we bomwed a jeep and drove from the sta 
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summit of 'J ite Mountain. It was evident that then wou 
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14,000 feet. From what he had seen, it was clear to Nello 
Pace that this was the best of all possible sites for a high 
altitude station. 

Following that trip, he then proceeded to persuade the 
University to acquire the necessary leases, and before long 
had established an excellent high altitude laboratory at 
10,OOO feet, at 12,000, and one very close to the summit. 
During the years that followed, a great deal of valuable work 
came out of those stations from researchers from all  around 
the world. 

Hughes: 

S iri: 

Was there any permanent staff! 

Yes, there was always a person in residence to manage the 
station and usually several assistants. Ultimately the station 
manager was a scientist in his own right and maintained the 
station through most of the year. 

But Donner Lab never used this station? 

No. For our purposes, we had a high altitude chamber in 
the Laboratory and, as it turned out, we were generally more 

- contact with. 
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Scientific Expeditions: Peru (1950) 

["he research on erythropoiesis led] to several interesting 
expeditions. One of them was the first Peruvian expedition 
in 1950. This expedition resulted from contacts that John 
Lawrence had with Professor Albeno Hurtago at the Medical 
School at the University of Lima in Peru. Professor Hunado 
had been doing studies on blood and high altitude physiol- 
ogy for many years in Peru. He was an internationally 
recognized authority, had a very good group of people work- 
ing with him, was a brilliant investigator. He had esta- 
blished by 1950 a high altitude laboratory in the Andes some 
miles cast of Lima, Peru. Through that contact and an invi- 
tation from Professor Hmado, John Lawrence asked the 
erythropoiesis group, which was std intact at the time, and 
me to do some studies at high altitude. 

"he justification for all this was that humans at high 
altitudes develop polycythemia, that is, a large volume of red 
blood cells, much like that in the disease polycythemia vera, 
but in this case to compensate for the low oxygen pressure. 
Since red blood cells are the carriers of oxygen in the blood, 
the body reacts on the premise that the more red cells the 
better when it is exposed to low oxygen pressure. The lot of 
us-Lawrence, Huff, Ehhiger; 'He~essy, Wasseman and 
I-headed for Peru in 1 aking +tg us ~II equipment we 
would neeaincluding t ioisotog-to do the studies at 
about l5,00&: feet in Pro Hurtad?& laboratory. 

ut six.wee&'in Pe& Gnducting studies on 
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Not all of the members of our team wen equally com- 
fortable at 15,000 feet, and some of them felt the altitude 
rather severely. I had been assigned a specific set of tasks, 
[as] each of us was, in carrying out the work. I guess one 
of the additional purposes in my being on the expedition was 
to fill in if others fell out. I had had considerable experience 
at moderate to high altitudes by then and found myself com- 
pletely at home in this high mountainous terrain in the 
Andes. 

Did those that were not so comfortable stick it out for the 6 
weeks? 

?hey did. Wasserman felt it strongly, but he courageously 
stayed on, feeling absolutely miserable most of the time. 
John Lawrence was the most severely affected and did not 
spend a great deal of time at the high altitude laboratory, but 
went back and forth to Lima. 

Do you think it's significant that in the high altitude studies 
during the war he was also seriously affected? 

L - .  
- 1  

I do not know. Not everybo&a&ch$&&tes -. I to high alti- 
tudes equally well, and Lawrence seeded Q& of those who 
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Dr. Lawrence raised funds from several sources to cover the 
costs. He also obtained the assistance of Brigadier General 
Otis Benson, Jr., commandant of the USAF. School of Avi- 
ation Medicine, who arranged transportation for us to Peru 
on the regularly scheduled military air transport flights. 

Sometime after we returned (I don’t remember the 
specific time but it may have been a year or two, possibly 
more). the group began to break up, although some of us 
continued to work on the use of radioactive iron in the sm- 
dies of erythropoiesis. In the meantime, others had come on 
staff. There was Nathaniel Berlin, particularly, who became 
quite close to Lawrence and carried on some of the work in 
erythropoiesis. 

Could you say something about why Lawrence seemed to 
have such faith in Berlin? 

Well, Nat Berlin is an extremely able person. He is a first- 
- %@e researcher. He had a very fine sense of organization 
&administration. and this was evident to Lawrence as it 
:-to others. He was a firm, no-nonsense SOR of person, 
but $completely reasonable and always helpful. Lawrence 
’learned to lean on him more and more, both for counsel and 
fPr3handling administrative matters. This was natural 

-$e&use Berlin would handle them so effectively and skill- 
fi&~ that I$wrence found him, if not indispensable, at least 
kxtkmely huable.  At the same time Berlin was turning out 
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erythropoiesis, but no one provided the kind of leadership 
that had initially been given by Rex Huff and then by Nat 
Berlin. 

Hematology was one of John Lawrence's primary 
interests, but he was far too preoccupied with management 
of the Laboratory and numerous clinical studies to provide 
the detailed, day-today leadership that Huff and Berlin pro- 
vided. But beyond this I think there was a prevailing feeling 
among his colleagues, both in and out of the Laboratory, that 
he was not a gifted researcher or research leader. He had to 
depend, as most directors must, on particularly gifted people. 
This was perhaps a weakness, or at least it was perceived as 
a weakness in John Lawrence, in that during the last three 
decades some very h e  people came to Donner Laboratory, 
would like to have stayed, but for one reason or another 
Lawrence seemed unable to provide them with the incentives 
to keep them. Huff was one of these; Nat Berlin and Saul 
Winchcll were others. There are any number of other scien- 
tists who should have been kept on at Donner and who 
would have contributed to a very strong research organiza- 
tion. As the years passed, the Laboratory grew weaker and 
weaker. 

for that reluctance on 

I can only offer conjec- 
at many of us seemed to 
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center on brilliant people who came to the Laboratory in 
medicine. Lawrence did not have this problem with people 
in other fields, physics particularly-a field that he really did 
not understand but seemed to have a great deal of respect 
for. 

Peru (1952) 

The 1952 Peruvian expedition-is that the next step? 

In my personal experience at the time, it was the next most 
memorable event. But a good many things had happened in 
the meantime. I’d gotten launched on several research pro- 
jects, one of them involving the metabolism of tritium in the 
human body-its relationship to a variety of diseases that 
the Laboratory was beginning to take an interest in, particu- 
larly endocrine relating to the pituitary. I’d been involved in 
the development of the application of radioisotopes, particu- 
larly tritium, to medical and biological problems. By that 

*e 1; &6s% \ *  I? had also started developing a method for 
determining &&ss composition of the body, which we 
f& was a ustf&iddition to the studies on the diseases the 
&ratory . -  w e ?  beginning to examine-the endocrine 
d k e s ,  the b$$ diseases, other forms of cancer, and r e p -  
&& &&iifjs. In any event, I was also partly involved 
i&he:hn hiiT;o$Fr studies. 

ddle of 1951 I went to John Lawrence 
o studies at much higher altitude than 

at Peru. The reason for this was that the 
e of Professor Hurtado’s laboratory wh 
earlier studies was marginal in terms 
siological effects. What I proposed t 
ever, was to do these studies at aititud 

had evidence that we would then be 
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we would then be putting the hematopoietic system and 
other regulatory systems in the body at their limit. Stressed 
in this fashion, we could lean something more about how 
these regulatory systems worked and, most particularly, what 
happened in regulatory systems associated with the produc- 
tion of red blood cells, erythropoiesis. I presented John 
Lawrence with a proposal for a second expedition to Peru. 
On this expedition, I proposed that we take a group of 
climbers who could get to 20,000 feet and do the studies on 
them at [this altitude]. 

John Lawrence was quite enthusiastic about this p r o p  
sal, and we proceeded then, with his blessing, to organize it. 
1 got a group of climbers together, in addition to Nat Berlin, 
who would not attempt to get to 20,000 feet but would go as 
high as he could, and of course John Lawrence. Huff, E M -  
inger, and Hennessy had all left by this time; so had Wasser- 
man. So Berlin and Lawrence were really the only two, in 
addition to myself, who could perform the studies. 

I would have to carry out the studies at the very high 
altitude because it was unlikely that either Lawrence or Ber- 
lin would go that high, both because of the altitude and 
because of;&e.technical difficulty of just getting there. It 
meant Clit&ingant+tptfhg ? .-: i up all of the scientific parapher- 
nalia. With Lawrent%’sj.$sistance the project was funded, 

of the Air Force in transpon- 
re were six of us who could 

ts including myself, [for] whom I 
blood volumes with radioactive 
ith radioactive iron, and a host 
I had packaged and would 

ghest altitude; at least that 
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Ski: No, work in that field came somewhat later. The Laboratory 
had not yet developed a strong research program in that area 
So this [expedition] centered on the hematology of extreme 
altitudes. 

That was an unfomnate expedition because one of the 
members of the expedition by the name of [Oscar] Cook, 
who was a graduate student at the Davis campus, died on the 
way up the mountain. This had a demoralizing effect on the 
whole expedition and of course distressed John Lawrence 
considerably. [Cook] had died at about 16,000 feet, and 
died within 12 hours from the onset of the first symptoms. 
On post mortem in Lima, it appued  that he died from 
something akin to bilateral pneumonia. Both lungs were full 
of liquids, and nearly all of his tissues showed numerous 
small hemorrhages, including his brain; all signs of oxygen 
starvation. No one was certain about the cause of his death. 
It could only be assumed that it was an infectious process, 
probably pneumonia. 

We did not realize until some years later that what we 
had seen was a classic case of primary pulmonary edema, 
which was not described as a disease entity until some years 
later. Had we been more observant, we might perhaps have 
guessed that this was a primary process due only to hypoxia 
and unrelated to infection or prior existing conditions, but 
we didn't. Several years H. Reltgren, of Stanford 
Medical School, and Dr. la Houston demonstrated by 
their studice in Peru that s@c people 2 iusceptible to pri- 
mary p u e  edema 6&,1unngs sirp4ly fill with fluids 

- ' :  
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do simply was not accomplished 'That ended the expedition. 
There were some observations that were made, but we did 
not succeed in achieving our primary objective and this had 
to await our trip to Everest some 11 years later. 

Did you find climbers willing to participate in scientific 
experiments? Were they willing to be guinea pigs? 

The answer to that is yes. They didn't like it, but for the 
opportunity to go to the Peruvian Andes, they were willing 
to put up with anything. It required a great deal of needle 
poking. That k, they would have an indwelling needle in 
the vein for many hours. I would be taking blood samples 
fairly frequently throughout a full day. They would have to 
collect urine for 24 hours at a time. All of these things were 
inconvenient for a climber, but they were willing to put up 
with it. They certainly didn't Like it, but it was a price they 
were willing to pay to go to the Andes. 

On our r e m .  settling the affairs of Cook took a great 
deal of time and caused a great deal of distress, particularly 
for John Lawrence, who felt very responsible for the loss of 
Cook-perhaps took it harder than anyone else. Lawrence 
f i a t ,  
waX @ry sensitive about personnel matters of this kind. 

1 - 3  
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Hughes: Were you seeing or studying a string of volunteers? 

Siri: 
c 

We did have normal volunteers. Among them were students 
from the University, Laboratory personnel, others whom we 
acquired through various sources in order to establish normal 
values for adults, that is people from 18 to 75, to see what 
the population of healthy adults looked like, i.e., the varia- 
tions in total water, total fat, protein, bone mineral, and the 
rate of turnover of water in the body. This had secondary 
significance related to the metabolism of radioactive fallout 
from nuclear testing, and to the dose of rabt ion that would 
be received by anyone inadvertently exposed to tritium. 

Hughes: Did Hardin Jones show any particular interest? I'm thinking 
of his theory of aging which seems at least peripherally 
related to what you were doing. 

Ski: Yes, he was interested, He did not take an active part. In 
fact, I think I have to say that Jones really set me onto these 
studies, suggesting sometime earlier that it would be valu- 

7 - abIeFt6 7, -. $mow what people consisted of-are there better 
- - ways dCd$termining this, particularly in patients: As my 

I project &$. it was clear that it was applicable to some of 
? - rhe other ftudies that were beginning to expand now on $3 disease, and the endocrine dysfunctions, partic- 

itary adrenal cortical diseases. And so there was 
steady stream of patients-cancer 

dysfunction patients, acromegalics, 
g's disease and heart disease. We also 

of obese people to see what the differences 
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This also involved the development of the methodology. 
It was during this time that I developed the helium dilution 
method for determining body density or rather m e  tissue 
volume. That combined with the use of radioactive water 
enabled me to make a far more accurare measurement of 
body composition than had been possible earlier. It was also 
a method that was applicable to people who were quite ill. 
Some of the earlier methods involved dunking them in water 
and weighing them under water. This was rather difficult for 
people with advanced diseases, particularly heart diseases, 
and with young children. Our method was passive, some- 
what more accurate, and could be used on all of our patients. 
That work continued tlll the day I left Dormer in 1974. 

Himalayas (1951) 

Well, let's see, the next expedition was to the Antarctic. 

No. Well, at least in my notes, I have the California 
Himalayan expedition, which was 1954. 

3 @t &expedition was wholly independent of the Laboratory 
hnd theresearch work we were doing. That was organized 

- I > - c  

- as a &nlayan - climbing expedition. 
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was not a scientific component? 

ral scientific components to it. But it was 
ed and organized as a mountain climbing 
object was a peak called Makalu, the fifth 
the world. located about 12 miles from 
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a big peak. In fact, it was the first American expedition to 
Nepal following the opening of the country in 1949. Nepal 
had been closed for several centuries to all foreign visitors, 
and this was now some five years after the country was open 
to people from the outside, which followed a bloodless coup 
in Kathmandu and a change in the politics. 

We did, however, have several research programs. As 
organizer and leader of the expedition, I was not in a posi- 
tion to attempt to carry out research projects simultaneously. 
I found that organizing and leading an expedition of this 
kind is a fulltime job. However, Nello Pace, professor of 
physiology and director of the White Mountain Laboratory, 
did come with us to carry out studies that he had begun at 
the high altitude station at White Mountain. And there were 
several other scientists. We had a botanist with us, and one 
of the climbers was a glaciologist. Pace did his studies, 
which mainly involved at that point collecting urine for later 
analysis of hormone levels. 'Ihe other studies were botani- 
cal, zoological, and glaciological. 

What happened to your laboratory when you took off like 
this? Were you able to keep your assistants working at 
something? 

as a routine matter on those 
by the medical research pro- 

d tried his best to keep my 



salary going as long as possible. But it was not possible to 
cover my salary for that whole time, which meant that I was 
without income for several months and used up whatever 
leave I had. But there were some adjustments that he made, 
and for this I was grateful to him I think he got some satis- 
faction out of knowing that a member of his staff was 
involved in what was the first major American Himalayan 
expedition. He was quite sympathetic and interested. 

Hughes: When you came back, what happened? Was there any par- 
ticular shift? 

Ski: None that I can recall specifically. I continued to be 
involved in the studies that had been launched. In the mean- 
time, the pituitary irradiation program had advanced. So had 
some of the other medical research p r o g m .  I found 
myself more and more involved in them in performing the 
studies on water m o v e r ,  body composition, and some work 
related to blood. 

Hughes: In 1955 the first breast cancer patients are treated with pro- 
tons. Did that mean an inffux of business, so to speak? 

S iri: Yes. I believe we saw all of the patients who came through 
the Labcjafp~~f% $& several programs on hem disease, 
breast cancer: Iind pituitary irradiation. We were running 

etiies;J as many as six patients a day, 
$<there was a steady flow of patients 

h e ,  I was stiU develop- 
instrumentation and taking a peri- 

Hughes: 

S iri: 

r ceased by this stage? 

deeply involved in his 

J \ l b 3 1 8 0  



Hughes: 

Ski:  

- 65 - 

own project now, developing the Anger camera. It was prov- 
ing to be a highly successful project and was receiving wide 
recognition as a completely new approach to the problem of 
visualizing what was going on inside the bcdy without enter- 
ing it. His project was now well under way. 

For a man whose background was largely physics, it seems 
to me, you are becoming more and more a physiologist. 
Was this requiring outside reading? Or were you essentially 
picking it up as you went along? 

There appeared to be little opportunity to take courses in 
physiology. What it did require, however, was intensive 
reading in physiology and some areas of medicine, particu- 
larly hematology and some aspects of cancer, not only in the 
texts, but the current literature. But it nevertheless was an 
effort in self-education. And of c o m e  I was in daily con- 
tact with the rest of the staff, most of whom were physiolo- 
gists or M.D.'s. 

Hughes: Then was a lot of medical and scientific exchange? 

Ski: Yes. So [I learned] partly by osmosis, partly by intensive 
reading and try&gcte K e n t  with the literature, at least 
in those ateas @r had any?e..e:ance to what I was doing. 

, i  _ . ^  
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exchange of information, as there should be in any institu- 
tion, particularly among those who have a common interest, 
or arc working on common problems or projects. Over and 
above that, there were more formal things, like seminars. I 
found myself in time running the seminar, bringing people 
from around the country to talk about current medical and 
physiological research. 

W h y  was it primarily physiological and medical when you 
were basically biophysicists? 

Oh, because that was the thrust of research in the Labora- 
tory. This was the Laboratory seminar, and it had to cover 
all the interests and particularly the major programs of the 
Laboratory. Most of the people attending the seminars and 
therefore the speakers were in medical and physiological 
research. 5 , = -  ; ? - ?  - _ -  

,J r .; 
Bolivian High Altidde Study PfbBct (1957) 

How did the Bolivia$ ixpeditioh doqe about? 
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AS I recall, this came from Dr. John 
Lawrence. A good! friehd of Dr:";Lawrence's, Dr. Charles 
Webster, and Dr. La;wrnce had & discussing their mutual 
interests in blood &d @@fo&-iDr. Webster was a car- 
diologist. A n d ~ p p a r & r . & ~  0)  ,C' - &ismerged that it would be 
useful to condt$t 9 . 9  &dih:& blood at a lugh altitude 
station in ~ o l i ~  ~ l u s  station &come to ~ r .  Lawrence's 

ued the idea of sending a small team to 
on erythropoiesis that we had not com- 
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involving a number of studies on erythropoiesis, and this 
was accepted by Dr. Lawrence. So Charles Webster and I 
then arranged to fly to Bolivia and spend about a month, 
both in La Paz, Bolivia, and at the high altitude station at 
Morococha at an elevation of about 17,500 feet. 

The station had been established by Professor Escobar, 
who was a cosmic ray physicist and built the station for hgh 
altitude atmospheric and cosmic ray studies. It was well 
quipped and quite comfortable and sat very near the summit 
of the 18,000 foot peak some miles outside of La Paz, 
Bolivia. I h e  name of the mountain is Mormocha. It was 
an casy drive from La Paz, which lay at about 12,500 feet 
on the Altiplano of central Bolivia, to the station about ten 
miles a t  in the Condillera Real. 

In any event, I used radioactive iron, radioactive phos- 
phorus, and tritium to make a variety of measurements on 
iron turnover, blood volumes, and sundry other physiological 
measurements. The net result of all of this was quite 
interesting since this is the highest altitude, or alternatively 
the lowest pressure at which humans had been measured for 
erythropoiesis. At this altitude they were producing red 
blood cells at one and a half to two times the rate at sea 
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It was in some quarters, yes, and understandably so, because 
a major part of the population of Bolivia resides at moderate 
to high altitudes on the Altiplano. The airpon at La Paz is 
over 13,000 feet high. Many of the Altiplano Indians live at 
altitudes between 13,000 and 17,000 feet. There are some 
problems associated even with the native population at these 
altitudes. 

There are other problems associated with people of Euro- 
pean descent. Our own embassy in La Paz had an ongoing 
problem with its staff. The ambassador invited me in on one 
occasion to discuss their problem, which they saw as a medi- 
cal problem, and from their point of view a very practical 
one because many of the people who came to the embassy 
from the States were simply ill. They could not tolerate the 
12,500 foot altitude and had to be returned to lower alti- 
tudes. I quickly discovered they made the mistake of flying 
people in directly from the States without allowing time for 
acclimatization. I recommended some courses of action they 
could take to reduce the incidence of "soroche" or altitude 
sickness. 

The people who were distressed by the high altitude, was 
this a chronic complainh? , *: W$ - c  a@ -. something they would 
eventually adjust to? -G ,_ 
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not acclimatize well to altitude. We still have no reliable 
tests for this. But there is also a high altitude disease, 
hown as Munge’s disease, in which even the natives lose 
their capacity for acclimatization and must be sent to lower 
altitudes. The nature of the disease, at least at that time, was 
not very well known, but fortunately it was uncommon. 

Can you say something about the breakdown of labor? I 
mean, what were you doing specifically, and what was 
Charles Webster doing specifically? What part were the 
Bolivians [playing], who were presumably there on a fairly 
permanent basis at the station? 

Well, we had a number of tests to perform. I provided the 
immediate direction for those involving the radioisotopes and 
in fact conducted them, but with the assistance of three or 
four members of the staff of the university medical school 
and the local hospital. Dr. Webster, who was not familiar 
with these techniques and the use of radioisotopes, nevenhe- 
less participated, did the physical examinations, and did 
some of the routine blood tests and made some examinations 
of his own related to the heart and circulation. 

International Phl)siologidl.-~pedition \ >  ( 1957) 
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Yes, the expedition to the Antarctic, which became known 
as the International Physiological Expedition to 
Antarctica--INPHEXAN was the acronym-the idea of 
Nello Pace. He had been with me on the expedition to 
Makalu in the Himalayas. We had a common interest in 
environmental physiology, and this seemed to Nello an 
excellent opportunity to go into an area to examine the 
effects of stress. It would involve measuring regulatory 
mechanisms and more particularly, the regulatory hormones 
in men under stress in an isolated and stressful environment. 

Do I understand then that in this particular expedition the 
blood turnover studies had a lesser role? 

Yes. that's right. We had little reason to believe that expo- 
s u n  to cold, isolation, and the other elements of stress 
would affect the blood system, but there was ample evidence 
that it would affect other regulatory systems in the body. 
How do men acclimatize to cold? What happens to them 
when they're exposed to these conditions for an extended 
period of time? SQ the object ?as to cany out a variety of 
physiological m G r n e n t s  &at :yould hopefully disclose 
what the body d& - -when . .  it's 0kJ;:'under adverse conditions. 
For Pace and my$$f,thif involY4 principally collection of 
blood and urine f.; b y s i i  :@adrenocortical hormones, 
which arc among, @; irincipal ':regulatory hormones that 

urine and b e  from everybody in the Antarctic. There , I 1  

were a doter)&hons represented, and many stations, even in ' 

the Geophysical Year and SO there were 
all  over the continent. 1 
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Nello Pace and I were joined by CharIes Meyers of the 
Naval Biological Laboratory, Oakland, Peter Hildebrand of 
Nello's staff, and by a British team consisting of Griffith 
Pugh and Charles Adams. Griffith Pugh was an internation- 
ally known environmental physiologist. He had been with 
the British Mount Everest expedition, and we had carried out 
some studies with him on swimmers in an English Channel 
race, again looking at stress reactions. The team headed for 
the Antarctic in the fall of 1957 and planned to return in 
March 1958. We would not stay over the Antarctic wmter 
on this trip. Transportation was provided by the d i t a r y  
services, and we arrived in the Antarctic completely 
quipped, including tents and food. 

Our base station was at McMurdo Sound where we 
were assigned to one of the huts. Nello and I arrived fint; 
the rest of the team would be following from New Zealand 
in another week. The first night there, Nello Pace and I 
discovered that the huts were kept at such a high tempera- 
ture, there was no possibility of dnding someone stressed by 
cold exposure at the base. The next day we abandoned the 
overheated hut we had been assigned to and moved into a 
canvas-covered affair that had all the benefits of hot and cold 
running d@s ~d snow blowing m through the ill-fitted ply- 
wood aFr ,  id-fi%&y felt comfortable in our sleeping bags. 
In d u g t h e  our equjghent arrived by ice breaker from New 
Zealand;; We then s i i  about carrying out the studies that we 
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primarily with another battery of physiological tests that they 
had designed. Charles Meyers was a bacteriologist, and his 
primary mission was to survey the Antarctic for microorgan- 
isms, at least in places we visited. That in itself makes an 
interesting story. 

In order to carry out the studies that we had planned, 
we needed to go out to the remote stations, because that's 
where we would find the men who were exposed to cold and 
isolation and other sasses. Hence, in the months that fol- 
lowed we found ourselves in some of the remotest parts of 
the Antarctic, visiting field teams and staying with them for 
about a week at a time as they traveled across the Ross Bar- 
rier, the polar plateau, or living in remote camps. For the 
most part this involved collecting blood and urine and doing 
some preliminary chemistry in the field. [Ihis] meant that 
we set up our laboratory on the snow and performed the ini- 
tial chemistry to prepare samples that we would take back to 

our laboratories for analysis. If nothing else, this at least 
made curious photography. Our ventures took us far out 
over the Ross Shelf on extended t o m  to remote posts where 
geophysicists, glaciologists, and atmospheric physicists were 
at work. It took me to the South Pole itself. 

The ostensible reason for that trip was the arrival there 
to the south Pole 
was arriving from 
to the south Pole 
ed there, with the 

ood and urine from Hil- 
particularly interesting 
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ely. However, at the sight 
lengthy needle, even Sir 
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In any event, we did get to the South Pole, and that was 
one of the two memorable adventures I experienced in the 
c o m e  of this expedition. On our way back, the airstrip on 
the Ross Sea ice was covered with fog, and it was uncertain 
that the plane could land. The navy pilots were old hands at 
this kind of thing. They had the ainmp, we discovered 
later, lined with every piece of crash equipment they had 
available, fully expecting that they would be picking up a lot 
of pieces. The pilot put the plane in a gentle glide and we 
all waited for the shock, which we txpected to be our last. 
He happened to hit the right place, otherwise it could have 
been disastrous. 

However, the most interesting part of that expedition in 
t e r n  of adventure was the trip we made to the Victoria Pla- 
teau, which was part of the upper ice plateau of the con- 
tinent. It had never been penetrated as far as we were 
going, so we were exploring new land. It took more than a 
month to persuade the station commander at McMurdo to 
permit us to go, and even the navy pilots were reluctant to 
take us there in the belief that they would have a great deal 
of difficulty landing and then ever finding us again. In any 
event, we did go. We accompanied two glaciologists who 
were there to study the ice cap. What we did learn from 
them was that we were camped on top of two miles of pure 
ice an&aft&&$ was the origin of al l  the bad weather 
that cir&$td intothe?southern hemisphere. The navy pilot 
was ab& &Iecover 4 I guess to everyone's surprise, and 

radar reflector that I constructed 
ed their search. It was made from 
bamboo poles that I had picked up 

e just before we left McMurdo 
to be one of the most valuable 

cording to the pilot, because he 
in the plane to take back with us 
is kind of nonsense again. 
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'Ihe results of that expedition were rather curious in this 
sense, for although we had obtained adequate specimens 
from men who presumably had been under stress, cold stress 
particularly, in some cases for many months, we could find 
little evidence of physiological stress in these persons. So 
far as the adrenal cortex and the regulatory systems were 
concerned, everything was normal. 

One of the interesting findings in our explorations was 
not physiological, but bacteriological. Everywhere we went 
we collected with sterile implements samples of snow, ice, 
and air. These were brought back to our base camp where 
Charles Meyers cultured the samples. Among the first of 
these samples were those that I picked up at the South Pole 
itself, some of them from a runnel that went 60 feet deep 
into the ice. When Meyers cultured these three days later, 
he raced in to show us his findings. Th pem dishes were 
covered with growths of microorganisms, which he then pro- 
ceeded to identify. It was obvious then and later that the 
Antarctica is not a sterile place. There are 
microorganisms-bacteria, fungi, yeasts-just about every- 
whert, including 60 feet under the ice at the Pole. 

The next step, as I see it anyway, is a big one, namely 
Everest. Is her5 Fything that you care to say about those 
intervening ye& &tween 1957 - and 1963? 

r r: 
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Dyhrenfurth. Norman was the son of a famous Himalayan 
explorer and geologist, and Norman himself had been to 
Everest several times in the past. He now wanted to put 
together an American expedition to make the first serious 
American attempt on Mount Everest. Sir Edmund Hillary 
had climbed it some years before, and we entertained the 
possibility of not only climbing Everest by the now normal 
route, but also [of exploring] another route to the summit. 
N o m  contacted me soon after he had conceived the idea, 
and together we began the planning and the efforts to raise 
funds. That was back in 1960. 

Did he contact you as a climber or as a scientist? 

Both, and the fact that we had known each other for some 
time. I can't say that we were close friends. We had run 
across each other on some earlier occasions, and for what- 
ever reason he sought me out to help organize the expedi- 
tion. 

Was it fairly common in those days to have a scientific com- 
ponent in an expedition of that MW? , 

siology or human stu 

about organizing the 
fit corporation with 

m a great many insb i -  
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surprisingly generous support fiom the general public and 
equipment manufacturers. Everest was still big in the public 
mind in those years; not too many people had tramped on its 
summit. It was still an exciting adventure and novelty to 
most people. 

What nations had gotten to the summit between your trips 
and Hillary's? 

The Swiss had succeeded in putting four men on the summit, 
and the Chinese claimed three of their team reached the 
summit, but their claim was never substantiated convinc- 
ingly. I believe that most people felt that it was a slight 
exaggeration. In any event, the total was either six or nine, 
depending on if one believes the Chinese claims. 

Hughes: Six or nine countries? 

Siri: No, six or nine persons. 

- -  - - ,. _ _  a = * -  

Hughes: So it was still a considerable challenge. 

Well, everyone !&eved so, ye. And it stdl is today, 
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It would seem to me that it would be very difficult to find 
the necessary combination of competence in the scientific 
field and the abllity to climb. 

Well, it's not as difficult as one might imagine. With one 
exception, all the scentists on this expedition, and that was 
about half the expedition, were also very skilled climbers, 
and this is not uncommon at all. The sociologist, Richard 
Emerson, was not only a professor of sociology, he was a 
first-rate climber with a reputation well established in this 
country and Europe. The glaciologist, Maynard Mdler, also 
a professor, was a well-known climber as well as a glaciolo- 
gist, as was his assistant. The only exception was the 
psychologist who accompanied us. Although he was cer- 
tainly physically fit. he'd had no significant prior climbing 
experience, and climbing was not really his bag, but he 
enjoyed the mountains and was not expected to do any seri- 
ous climbing on the mountain. As for the rest of us, support 
of the climbing effort was expected as well as the execution 
of our research projects. 

We had, all told, six research projects-in physiology, 
glaciology, geology, psychology, and sociology. The last 
two of these would seem curious fields of research to pursue 
on Mount Evirest, gut-ifwas quite a logical one. I would 

easure, the physiological 
e the grounds for believing 

It were quite good. They 
ntal questions, that is, very 

e cold, exposure, poor diets, 
lek1:of anxiety and goal orientation 

*hat hapdens to a group of isolated m 
mably stressful conditions? What change 

d,how do they behave as 
sociologist. how do they beham 

isolation and under stress? 
right I think are fascinating 
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reading because these two investigators could tell us some- 
thing about ourselves and how we behaved under conditions 
of this kind. And the results an rather intriguing. 

My own findings in the physiological responses, we 
thought wen interesting, particularly in the changes that took 
place in blood, wtuch were rather staggering. The evidence 
of stress as reflected in the hormonal systems was not so 
striking, except at the very beginning during the early stage 
of acclimatization: the body was clearly stressed, and tfus 
was shown in the adrenal corticoids and in other hormone 
systems as well that we measured. 

In any event, coming back to the expedition. Norman 
Dyhrenfurth and I having put together a tax-exempt corpora- 
tion, proceeded to raise the funding necessary to get the 
expedition into the field. AU told, the cost was about half a 
million dollars, and about half of that was in support of the 
scientific studies. 

Was each scientific discipline responsible for arranging its 
own funding and equipment? 

- -  
saying, Yes, you m y  participate, or No, you 

f L:-ae &=ti of the team members was a decision made pri- 
onnan Dyhrenfurth and myself. We advertised 

es of our own in mind, and these we sought 

& . * r  ' 

5 l ih6, expdirgn to invite qualified people to apply. We had 

. But we did give everybody interested an 
o apply. Ultimately we settled on a group af 
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Dyrenfurth had no specific scientific background, did he? 

That's right. I served as research coordinator as well as 
deputy leader for the expedition. So one of my principal 
functions was coordinating the research efforts. 

Did you also formulate the general scheme? I know, for 
example, that a month or so before the expedition you esta- 
blished a baseline for every participant in terms of physio- 
logical parameters. Were you making that kind of decision 
as well? 

Yes. My role as coordinator was to have the principal 
investigator for each study prepare his proposal, setting forth 
the purposes of the study and the details on how it was to be 
conducted and a budget. They submitted their proposals to 
me for processing, and I then submitted the formal proposals 
to the agencies expected to fund them. In the meantime, we 
had been negotiating with the agencies to be sure of their 
interest. So that all proceeded in a fairly orderly fashion, 
although it - -. d q d  - 1- -for _unending - negotiations and trips to 

effort we had the backing of 
, including Stewart Udall, who 

of Interior. With his assistance, 
that might othenvise have been 
National Geographic was an 

in mind, of come, a film and 
expedition upon its rem. 
be the beginning of the 
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that series. Several book publishers 
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With the specific idea of writing another book? 

That's right. 

Which he did? 

Which he did, right. 

There were some incredible logistic problems. I'm thinking 
of getting all the expedition members over io Donner Lab 
within a one-month period, then sending them off again 
perhaps, and then reconvening them in time for the expedi- 
tion. 

Well, that's part of the problem of organizing any kind of 
activity, particularly an expedition; it's a substantial manage- 
ment and planning effort. 

Hughes: That was shouldered by you and Dyhrenfunh. 

Ski: Yes. The two of us had to carry out essentially all of the 
I phn.@gand management. 

_ *  - - .  
ning to Donner Lab during all this time? 

Laboratory was still there and functioning, and 
e of my time, I admit, to tend to the details of 

But 1 had consulted Dr. Lawrence about this 
, when I first knew that I would be involved 
d take time. I explained to him the nature 
I proposed to do, and that 1 would also 
climbing and orgbnization of the expedition 

acceptable and approved. 
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Hughes: What was the arrangement as far as the actual use of Donner 

Lab facilities in those baseline studies? 

Sifi: Well, that was a legitimate part of ongoing Laboratory 
research programs. For this purpose, we were using 
c h b e r s  because it provided us with an unusual oppomnity 
to study people at altitudes where we knew we would get 
profound physiological responses, particularly in the erythro- 
poietic system. This was an area in which the Laboratory 
was well known for its research. We had made three exped- 
itions to the Andes pursuing this aspect of erythropoiesis, 
and this provided us with an oppmu”y to study people at 
altitudes where we knew there would be extremely profound 
effects. 

Hughes: 

Sifi: 

7 % ~  numben of climbers that had to be studied within a 
given period, namely about a month, did not stress the capa- 
cities of the Laboratory? 

Oh, no, the number was not all  that great-it was only 15 of 
us, so that number was relatively small. We brought the 
entire team to Berkeley, and I spent two days doing the 
baseline measurements on the climbing team, that is. the 

k$@d - ~olumes, iron turnover, the adrenal cortical steroid 
tesk?zl?anery of other tests, and physical examinations. In 

sistance of other members of the Labomtory 

in team then spent three days in the Institute for 
ies on the campus, where the 15 of us we 

about 25 psychologists and psycluatrists. 
the climben found the experience some 

y had not been exposed to anything quite 
think the climbed who were not scien 
ychological testing with some skepticism an 
lot of bawdy humor about the whole ex 
r] In any event, we had the entire team h 
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for a better part of a week in an intensive effort to establish 
baseline values. Most of these tests would then be repeated 
several times in the field during the course of the expedition, 
although the sociologist and the psychologist would be con- 
ducting their observations continuously. 

Were you actually able to complete the whole battery of 
tests on the climb? 

Yes. There wen one or two things that proved unworkable. 
One of the important tests that I wanted to make was on car- 
diac output. This was a piece of information that I thought 
we needed quite badly. I had our electronics people prepare 
portable equipment with which I could measure cardiac out- 
puts with radioactive isotopes. It was the only practical way 
to do it in the field. But unfortunately the equipment did not 
work out very well in the field, and so the information I got 
on cardiac output was either poor or unusable. A minor 
chemistry test also proved not to be effective. But for the 
rest, it worked out very well. I did get the iron turnovers 
and blood volumes and measurements of the adrenal cor- 
ticai&,sbblpod chemistries, and cardiac response and recovery f 

Hughes: r stress? How do they react to a nee- 
o their vein or whatever? I can imagine it 

easy to say when you're down at ground 
, let's go ahead and do this. But under the 

n], I would think perhaps people's 

S iri: , but the attitudes varied from 
ose who participated calmly in 
t Berkeley weren't in the least 

distressed I!# them on the mountain, including an indwelling 
needle for I b 3 1 q 8 hours and numerous venapunctures. But those' 
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for whom the sight of a needle induced a measure of terror 
at sea level found it no less distressing on the mountain, 
especially in a small tent in a snowstorm. 

But you proceeded nevertheless? 

Yes. Only in one case did I have to abandon the effon. I 
don't recall exactly, but it may have been because he could 
run faster than me. But the others were cooperative. 

What about your own incarceration for four days in the 
high-altitude chamber? Why did you think that was a neces- 
sary component of the trip? 

I felt that that experiment was essential for this reason: we 
do know that during the early stages of acclimatization, right 
after exposure to low oxygen pressure or high altitude, that 
profound changes do take place in the body. The question 
is, how profound and what are they? A large number of 
experiments on these acute effects had been measured in 
Europe and the United States, but they wen all at low alti- 

?The highest had been at about 12,000 feet in Switzer- 
land. q d  that's too low an altitude to see really profound 
chang&%dicating severe level of stress, or a substantial 
alteratkg of the regulatory mechanisms in the body. We 

, P f ,  
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15,000 feet, because I knew from past 
was about the altitude at which 

ces began to appear. Somewhere between 
feet was a critical level for most people. 

e Everest expedition, or anywhere else for that 
ost impossible to make these measurements 
al period of acclimatization, which may k t  
ss. It took fo& weeks to get to our base 

camp at EveQst, and all that time we wen ascending slowly 
so that by t& time we got to b a e  camp, we were already 
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pntty well acclimatized, at least to 15,000 feet or 
thereabouts. Consequently, I felt it was necessary to see 
what the changes wen on acute exposure and during the 
first, let’s say, four days. This is when most of the changes 
take place. And the only way I could do that was in our 
own high-altitude chamber. While I intended to go in as a 
subject, after having set up with the rest of the staff all the 
measurements that were going to be made, I found it imps- 
sible to persuade anyone to join me. [laughter] After the 
first eight hours in the chamber, I could see why. It was an 
absolutely disagreeable experience. 

Was it the isolation more than anythmg? 

No, nothing m e  that, because I had a team in attendance 
constantly, looking through por~ holes and talking to me. 
Every few hours one or two of the doctors would come in 
for a quick examination and to take blood specimens and do 
other tests that had been set up. So it wasn’t isolation. No, 
it was the reaction to low oxygen pressure. 

During the first eight hours it was quite all right, but at 
about eight hours, and this W ~ S  an meresting observation 

- t-bo, the effects of altitude began to set in, and the physiolog- 
Si&l changes were beginning to accelerate. From then on it 
- 6  

- - : w& a matter of bearing with torally innactable headaches, 
, dry retching, sleeplessness, loss of appetite, muscular 
ess, $feeling of apprehension, and just being sick, 
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Hughes: And did those findings coincide wi th.... ? 

Ski: They did. The effects we found there were quite significant, 
and we picked up a few that had not been reported before. 
All the adrenal cortical steroids were elevated, and we could 
follow the elevation of those at the outset of the exposure. 
They more or less corresponded with the symptoms: that is, 
the increase in the separate corticoids. Other changes in 
chemistry occurred, and all of these fluctuated in some wild 
manner during those four days, but by the end of the fourth 
day they began to settle down into some kind of pattern. 
The adrenal corticoids tended towards their n o d  values, 
but had not gotten down to n o d  values. Changes in 
erythropoiesis were quite pronounced, and levels of etythro- 
poietin were high. All of the things that you would like to 
see in an experiment occurred. 

Hughes: 

Ski: 

The fact that such physi 
or less pronounced on th 
solely on the grounds of 
zation? 

Yes. The body can rcadju 
ruptively, as if panicked. 
operate in a state of horn&&sis; @3l $,$verything is bal- 
anced and operating nom$&, t&@e33are turning at the 

is somethngdup k$Y$$ egulating the whole 
b e &  :airid) $e' & adjusted to the 
is, tne an- ~p@rature, the oxygen 
of environmental factors. 

f oxygen pressure to, say, one-half of what 
adjusted to means a profound change in the 
means that the has to reorganize its 

whole regulatdfy system in order to operate on half an atmo- 
sphere of air. ,#t can do that, but in order to make that read- 
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mechanism has to readjust nearly all the body's systems. 
But they don't all adjust at the same rate, so some of these 
things happen rapidly, othets change slowly. For example, 
the moment the bone marrow, or whatever is in our bodies, 
senses that we're under half the normal oxygen pressure, it 
almost immediately speeds up erythropoietic mechanisms, 
that is, it accelerates the rate of red cell production, and 
hence the rate of iron m o v e r  and other things. But since 
the normal replacement of red cells is only about a percent 
per day, the effect on blood volume, and its benefits, are not 
evident for several weeks. 

On the other hand, cardiac output, blood pressure, and 
respiration changed very rapidly. And so what occurred in 
the chamber was a complex set of rapid changes in the body 
trying to adjust to the new circumstances. After acclimatiza- 
tion the body's systems have readjusted, but they now 
operate at different rates, and sometimes in different modes 
than they did at sea level. 

In your chapter in Americans on Everesr, you of course 
talked about all of your physiological findings. I was 

said there were few si 
But you went on to s 
"victims of semi-starvation 
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of taste, texture, and flavor from what we're normally accus- 
tomed to. There is no way that I know of in which one can 
make a pot of powdered potato look like roast beef. But 
there is something beyond that and the logistics problem. In 
addition to some inhibition of appetite, there may be a prob- 
lem in absorbing fats at extreme altitudes. There is some 
basis for believing so. At least two members of our team 
force fed themselves. This took a little doing with the kinds 
of foods we had at high altitudes. They were under the 
impression that they were maintaining their body weights. I 
was keeping close track of body weights on the expedition 
because this was an important piece of information. At our 
base camp at 18,000 feet, we could just barely maintain our 
body weiht. Above 20,000 feet everyone lost weight, 
including the two climbers who force fed themselves. One 
of them was Tom Hombain, an M.D., who h e w  that num- 
tion was critical to their wellbeing and their capacity to 
reach the summit. Whe 
severe hypoxia or extreme 

What about the question 
in the article? 

There was evidence of ce 
that. At least there's no q 
of some of the people whQ $ere. the?!: w e t h e r  any of it 
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severe. Whether the disruptions in their family lives had 
some bearing on this, I don't know. Most of the men who 
were married before they went on the expedition, subse- 
quently broke up with their families afterwards and in a cou- 
ple of cases abandoned careers. So if these are related to the 
effects the exposure to severe hypoxia had on their brains, I 
don't know, but it is highly suggestive. 

Significance of a Ph.D. 

Mr. Siri, you have been "awarded" a Ph.D. on a number of 
occasions, which, I understand from talking to you, you have 

ithout the actual piece of paper? 

nd this for anyone who chooses to 
where the document is generally 
quirement. It has been a source of 

ered as a graduate 
of courses in the 

duate courses that were needed for a Ph.D. This was done 
while I was working fulltime at the Laboratory, and it was 
permitted b$ the Laboratory. 

In the Gddle of all this, I wrote a book that was well 
received, @ here and in Europe, and was used for courses 

a number of years. But 1 never got around 
is, and the book hardly qualified for t 
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tory, [the lacd of a Ph.D.1 appeared to 
nce. John Lawrence never raised the 
ipal investigator in the projects that I 
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devised and pursued. I appeared to be treated at the same 
level as other members of the staff who had their M.D.3 or 
Ph.D.'s, and was left pretty much alone to pursue research as 
I thought most productive. I had discussed this with John 
Lawrence and Jones and Tobias in those early days. It made 
no difference whatever to them. The embarrassment came at 
times as I was inrroduced as "Dr." Siri and on several occa- 
sions when it appeared in print. This was a cause of consld- 
erable concern to me. On one occasion I brought it to the 
attention of the director of the [Lawrence Berkeley] Labora- 
tory at that time, Ed McMillan, and also to John Lawrence's 
attention, in writing. The replies I got from them were in 
essence, "Don't worry about it; if they call you 'Dr.', forget 
about it. It's not important." 

As time passed, the likelihood of doing a thesis to satisfy 
the requirement for a Ph.D. became dimmer. Time, the 
press of events, and work thrust that into the background. 
For about ten years I had every intention of completmg it, 
but never got back to doing it. For ten or perhaps fifteen 
years, I lived with this personal anxiety about not having a 

degre and feeling an obligation to correct anyone who 
thought I did. Then came a time when this became a fruit- 

+- : *- 18sS @d of defense, and on John Lawrence's advice and Ed 
,A ; .: 'i 7 
2 ~ M*'s, r I _  I just let it ride. It appeared to make no 

@f&~ee, except in one respect. And that is at one pomt, 
I published my book, John Lawrence 

seek an academic appointment for me. Because 
e a degree, the University would not go along 

funher attempts wen made. In looking back, 
y sorry about that. I really didn't have an 

academic appointment so long as I could 
in the Laboratory. And this has been the 

e this for others. It can be a cause of stress 
viation from the norm in this environmental 
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President of the Sierra Club (1963-1966) 
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Mr. Ski, you were going to make a comment about the years 
1964 to 1966 when you were president of the Sierra Club. I 
was wondering how you managed to keep your research 
position going and also the presidency. 

By 1964 I had served about nine years on the board of the 
Sierra Club, and in 1964 the members of the board asked if I 
would serve as the next president. At the meeting where 
this was informally put to me, I had to tell them that they 
couldn't have an answer immediately, that I would have to 
determine whether it would be possible to serve as president 
of the Sierra Club and still hold a job at the same time. 

One of the first things that I did after a few sleepless 
nights trying to resolve this problem in my own mind, was 
to send Dr. Lawrence a memorandum telling him that I had 
been offered the candidacy for election to the presidency of 
the Sierra Club. If I accepted, this would en& a good deal 
of time and would clearly take up some time that I should 
be devoting to research-,n the Laboratory. I then met with 

ention the fact that 

in the Sierra Club office, 
something less than work 
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going at an obviously reduced level. In any event, those two 
years wen busy ones, hying to keep up with work in the 
Laboratory, and not wholly successfully, at least as com- 
pared to what it might have been working fulltime. 

Hughes: Were you able to delegate some of your responsibility in the 
lab? 

Ski:  Yes, At that time I had a number of assistants, an occasional 
graduate student, and from time to time an associate. So the 
work continued, particularly on patients, whom we ran in 
rather routine fashion at that time. Ihe patients continued to 
come through, and the technicians and an occasional assis- 
tant would manage that part of the program quite well. 

I suffered through the two years of presidency of the 
Sierra Club at a time when change was coming rapidly in 
environmental awareness and action. It was an exciting 
moment in the history of the environmental movement. 

Hughes: You're speaking now of the heightened awareness of the 
environment in general? 
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Ski: was during those years that general 
ironmental issues gradually permeated a 
population. Whereas the Sierra Club had 
concerned only with wilderness and occa- 

, one of the thrusts I med to bring to 
dent was an expansion of its outlook-te 
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r view of khat the world ought IO 
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MANAGER, LBL ENERGY ANALYSIS PROGRAM 

Would you like to say something about your move to the 
Hill in 1974-how that came about? 

That was a long process that didn't happen suddenly. The 
work I had been doing in Donner Laboratory was gradually 
growing stale. For that matter, so was the Laboratory. 
There were problems that had been growing gradually over 
the years. By the early '70s or even before that, the aging 
process in Donner Laboratory as an institution was becoming 
painfully evident. Funds were also, perhaps, coming with 
greater difficulty. At 25 Donner was becoming an old insti- 
tution with all the pains of growing old, without real direc- 
tion as an institution, and with a lot of contending forces 
within it. 

In the early '70s. about 1970 I guess it was, Andy 
Sessler and Jack Hollander approached me, primarily 
because they were aware of my activist role in the environ- 
mental movement and familiarity with the problems and con- 
tacts with people, both on campus and in government. 
[They] asked for suggestions and advice for research work 

?wLa~awrence Berkeley Laboratory could undertake. They 
'd&'nat at that time have in mind a new division, but rather 

an environment and energy program in one of the 
ex@g divisions of the Laboratory. In any event, I intro- 
d u d t h e &  to some people on the Berkeley campus and in 

I _  I-. 

,> - 

oth&ylstt&tions. . : 3 After a number of these meetings, they 
ed a proposal for a research program, which 

win McMilIan, who was director of 
time. Between the time I first met 
der to discuss an energy and environmen 

the time they went to McMillan, they had$ 
ir own minds the concept of a new division, 

they proposed to McMillan. 

I 
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By 1974 conditions in Donner Laboratory had reached a 
stage where the Laboratory for the most part was static. Oh, 
some small  projects were moving along well enough, but 
then was a growing demoralization in the Laboratory and 
anxiety concerning its future. It had none of the excitement 
of earlier days. There were strong differences, both w i t h  
Donner Laboratory and between Donner Laboratory and 
other parts of LBL. My work had almost come to a 
standstill simply [because ofJ lack of motivation, and I didn't 
see a useful fuwe in the directions that I was taking. I 
guess Laboratory management didn't either. And my funds 
were being cut. About that time, Andy Sessler asked if I 
would come to the Hill and join the E and E Division which 
he and Jack Hollander had created a year earlier. After a 
session with Andy Sessler, it looked like an exciting oppor- 
tunity. It was in an area that I was familiar with by virtue 
of many years in the Sierra Club [and] could feel very com- 
fortable with. In any event, in 1974 I moved to the Hill and 

new E and E division and after a shon whde was 
e of the interdisciplinary group that we subse- 

. _ _  'QC;program was quite small at that time, consisting of 
sm~i$p jec t s  with the ERDA, the ~ r m y  corps of 
Engint@x, and a number of other federal agencies. The 
obi& -&en was to develop the Energy Analysis Program 
into jo%ething with larger goals and a more comprehensive 

ergy issues. So from 1974 when I 
re, we have expanded our program, and 

e have a fairly g d  interdisciplrnary group, 

y policies. and have a fairly good ongo 

the Energy Analysis Rogram. 
- 

energy policies, accessing the impacts of tec 

I 

that your experience in the Sierra Club w 
et you started? How much on-the-job le ' 
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Well, let me say that my experience in the Sierra Club gave 
me a very fast running staxt at it. The kinds of problems 
that we dealt with in energy analysis were quite similar to 
many of the issues that concerned the Sierra Club and for 
which we had to conduct the necessary economic and t e c h -  
cal research to document and suppon a position we might 
take. Many of the analyses we did in the Sierra Club did 
involve technical. economic, and institutional analysis, whch 
is just the sort of thing we do here, although in the Sierra 
Club, I must confess, we did this with a slight bias. We 
were trying to prove a point. The drfference here is we can- 
not afford to indulge in personal biases. We have to let the 
findings fall out where they will. 

DONNER LABORATORY A S  AN I'NSTITUTION 

Hughes: You spoke of demoralization and contending forces in the 
Donner Laboratory in the early '70s. Could you speak a lit- 
tle bit more about that? What wen the contending forces? 

' 5 5 , TQ explain this I would have to go back a few years. In 
~I'J go back to the beginning. since I was there almost 

&%%ginning, shortly after the building was erected. At 
thaL't&e the staff  was quite small, and the personal relation- 

p&ere intimate and cordial. The number of projects was 
ve@dmall, and the whole operation had the appearance of a 

. After the war, in the '50s and particu- 
ersity of programs it had. Everybody was 
pursuing his own projects, and the staff 

nce had his own programs going in medicine., 

-.. L- , Ski: 
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a full-blown program in developing the hea 
medical uses. Hardin Jones had his pro 
into subprograms. tack G o h ,  when h 
evolved very rapidly his programs on 
ore particularly, atherosclerosis. 

L 



- 95 - 

As some of Jones' and, more particularly, Gofman's 
and Tobias' graduate students acquired their certificates, a 
number of them stayed on at Donner Laboratory and some 
of them obtained faculty appointments and gradually moved 
up the academic ladder. Consequently, as the years passed, 
the Laboratory became more segmented-factionalied as 
well as fractionalized-in a diversity of ways. The interac- 
tions were generally what we would expect in an institution 
that was aging, that had lost some of its early excitement, 
and became large enough so that people down the hall didn't 
h o w  what you were doing any more than you knew what 
people down the hall were doing. 

For a long time 1 ran the Dormer Laboratory seminars, 
and one of the perpetual problems there was to get staff peo- 
ple and graduate students to attend the seminar. Even on 
direct orders, this was not possible. Groups kept pretty 
much to themselves. 

Anyway, I'm coming to the point of your question, and 
that is what happened in the late '60s and early '70s. John 
Lawnnce in the early days was a figure that everybody 
respected because he was John Lawrence. And he was the 

'50s and early '60s became recognized a r o i d  the world as 
one of the leading centers for biomedical research and 

time passed, this changed, as I sad, and 
'as, Dr. Lawrtnce was not providing the kind of 

mplex mixture of biological, medical, and 
would require. That would require 

ific leadership, but also someone who was par- 
1 at management of an institution of that kind, 

strong scientific leadership in such a 
all Lawrence's fine qualities, he was not 

e activities. It w p  well known to all of 
ears that ~ r .  Lawrence was not the great& 

d he operated in a way that suggested to 
on the sigruficance of hs name, on John 

director Of &Mer LabOratOIY. h M e r  Laboratory in the 
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Lawrence. I’m not suggesting that he wasn’t a bnlliant per- 
son or a person with great insight. He had both these quali- 
ties. In conversations with him from time to time, I was 
impressed with what appeared to be a very accurate assess- 
ment of both p p l e  and their work-a remarkably percep- 
tive person. But somehow th is  was not consistently 
translated into really effective scientific leadership or the 
most effective form of administration. 

Now in the late ’70s as funds became a bit more 
difficult to secure and the number of projects continued to 
proliferate, it was evident that it was becoming progressively 
mon difficult to contend with the problems that accom- 
panied both the diversity of research and the growing fac- 
tions within the Laboratory. I suppose there were other rea- 
sons as well. One problem we always had with Dr. 
Lawrence was that he spent an enormous amount of time 
traveling. He was frequently on the road in one part of the 
world or another, lecturing and attending conferences, and 
wasn’t the easiest man to see. partly because of his absences 
and partly because when he was at the Laboratory, he just 

be extremely busy and would often be quite 
people-including the senior people in the 

was he leaning on the assistant directors, Born 

ed heavily on both Born and Jones and, for that 
as well, in the administration of the Labora- 
uld not provide scientific leadership. Hard 

were the two people who I think provide 
e there was, and this wasn’t a great deal 
required for a laboratory of that kind. B 

and Tobias primarily who provided 
rship until the younger people started to 
oved up the academic ladder, panicularly 

? 
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Alex Nichols and Bob Monimer. And so Born handled the 
administrative details; he was in effect an administrative 
assistant to Lawrence. 

Hughes: Was that not a strange choice in 1970, when Dr. Lawrence 
stepped down to become a Regent, to appoint Born to 
succeed him? 

Siri: Well, to answer your question, yes. I think everyone was 
surprised. 

Hughes: Was the decision made strictly by Dr. Lawrence? 

Siri: I can't be sure. I assume it must have been made solely on 
his recommendation. We all had expected Hardin Jones to 
be appointed He would have been the logical successor. 
And I think almost without exception we were astonished 
that he wasn't picked and that Born was. At that point the 

E .L J&gqtory was in desperate need of strong intellectual 
,.. 1 -  - 

a general awareness in the Laboratory itself that 
rather drastic had to be done to pull things 

suppose that Jones was passed over? 

certainty. Part of the reason may hav 

ttle, to do I with research--his deg 
growing preoccupation with issues that h 

I l b 3 2 1 3  

involveme# in social issues during the late '60s and early 
'70s. may have prejudiced his opportunities to be 
director the Laboratory. Jones was a person whom 
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everyone in the Laboratory respected, both as a scientist and 
particularly as a human being. He was to all of us a father 
figure, although he wasn't that much older than the rest of 
us. He was a benevolent person as well as a scientist we 
respected. But he now seemed totally dedicated to certain 
socd issues, particularly  IS crusading effons against the 
use of drugs, which was not an unreasonable cause, and his 
anti-communist crusade, searching for them, figuratively, 
under the bed or wherever communists were supposed to be. 

Hughes: We've got the low-level radiation business too. 

Ski: ?hat's right. That was with Gofman. His position on low- 
level radiation may have been a factor in his not being 
appointed. I can only guess at that; I don't know for certain. 

Hughes: I know he came out rather early-as I remember now it was 
in the '50s-with a paper stating that from a statistical 
standpoint, current cancer therapy was worse than useless, 
that in fact it was perhaps detrimental to the patients. [This] 
is an astounding thing to say as a member of the Laboratory, 
in which cancer Ihgqpg,~  %major area of research. 

hose main mission was to 
another. That's all m e .  
population problems and 

spans of humans. He 
t years that he became 

made some valuabl 
sights into what kep 

Hughes: inthest in your research? I 
sition and the changes thereln 

Ski: 
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Hughes: 

Siri: 
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That's m e ,  but he was never that close to what I was doing. 
He was more concerned with, well I'll call them, environ- 
mental or exogenous factors. He seemed to take such an 
extreme view on all of these matters that I'm afraid he lost 
credibility, particularly when he became so deeply involved 
in the student disruptions on the Berkeley campus, and actu- 
ally took quite an active role in opposition to movements of 
the time. He didn't lose our respect for him as a man and a 
scientist, but we were puzzled by his extreme and total 
preoccupation with fighting communism and drugs. I'm 
spealung of everybody in the Laboratory, because we dis- 
cussed this among ourselves often. We never stopped 
loving-I use the word in the fullest sense-Hardin Jones. 
He was a very fine human being, and we al l  were indebted 
to him. But we saw him as time passed as a tragic figure 
who had somehow become totally obsessed and preoccupied 
with causes that now obstructed an otherwise brilliant 
scientific career. 

So in those years of activism from the mid '60s on into the 
early '70s. two key figures were fairly inaccessible to 
Laboratory staf f  memJxcL JoJm Lawrence was traveling a 
lot of the time, and &!qdQf - _  s&+e in 1970 he became a 
Regent. It s eem to mi that 8 you$msider a core of four 
individuals at the h G  of the,Lab&$ory, at the heart of the 

not accessible. Surely 
the operation of the 

largely accounte 
. Hardin Jones co 
he became isolated 

ost credibility outside 
ntry I met at meet 

din Jones but asked in such a way as 
explain what's happened to him? 

... ... 
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Hughes: How much do you think that overflowed to the Lab itself? 

SiIi: Well, I think it had a profound effect because Hardin no 
longer provided the intellectual leadership that he did pro- 
vide in earlier years. Hardin was the kind of person you 
could always discuss your research problem with. He 
always had valuable suggestions, and this was true for every- 
one in the Laboratory. We saw less of this as the '60s 
passed and, of course, going into the '70s. Lawrence was 
now a Regent. He was more and more preoccupied with 
other matters than the scientific programs of the Laboratory. 
Most of the research staff rarely saw Lawrence, and few had 
a chance to talk with him about their work. There was just 
no substantive contact for most of the staff. 

Hughes: Even if you had, do you think it would have been profitable 
with all that discontinuity? 

SUi: No, only to the extent of involving an administrative matter. 
But more and more Jim Born took on the administrative 
tasks. Even I found myself helping on occasion to decide 
which projects wcrc=to k f ~ ~ n d e d  and which project work 
statements neede& d k!gv@gg. Born knew the c h c a l  
studies in the d & o r y '  4th seemed less certain of his 
knowledge and $d@ent o$ %e numerous non-clinical 

- z 2 - -  Y 

L ,  , -  - , L E E  - _  xtsearchprojects. - - , ,I I >  - 
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wits Born irj &&&tionships with LBL? 

say: 'Qy--@pie#sion is that Born was 
4 4 $ s6eatistzbut rather as an adm 
iij ba+tigiiai$$ a number of projects. 

r&rel&? &dy involved in the c 
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to be there, in the role that he held. 

Hughes: How would you explain Lawrence's choice then? 

Ski:  Well, you're now asking me to play the role of either an 
intimate or pehaps a psychologist, and I am neither. It was 
our collective impression that Lawrence probably felt Jim 
Born was a person he could count on. And Lawrence, while 
not director of the Laboratory, would then have a presence 
that he wanted to maintain with Born serving as his proxy. 
If this were the reason, one can sympathize with Lawrence's 
reluctance to abruptly remove himself from an institution he 
created and nurmred. There is also the possibility that 
Lawrence simply concluded that Born was the best qualified 
member of the staff for the job. 

In any event, the transition to James Born was seen as a 
a-ansient move, because the Laboratory now needed strong, 
new leadership to rejuvenate its programs and restore its 
status as an outstanding biomedical research institution. 

How does one determine that? Hughes: 

S iri: Partly by hearsay, partly 
want to come to Donner 
around the world, and moS!Iy by vktm 'Obthe quality of the 

uced and &o@ea el&&ere. Donner had 
early &hour. It i& 30 longer a strong 

leader in rk world of biohedicine. 
r!' 

Hughes: r me to .&parats 6<fio$ , e -  much-and i 
ible to do% i = -  ioo-e- jnuch it was a 

aging $d;t$'Q <m@j $e field itself 
medicin& O - C U ! , ? . - j j  & Sh& @ioisotope radiati 
d '30s % , y & y $ ~ ~ k a p l  into the '50s any- 

way, was new and exciting field with relatively limitless 
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boundaries. Was not, by the mid '60s anyway, the field 
more mature? The limits were known. It was at least 
beginning to be an accepted scientific and medical field. 
How much of h s  was a factor in the maturation or even the 
senility of Donner Lab? Do you see what I'm trying to 
separate out? 

I understand what you're saying. and I'm trying to find a 
way to answer it. What you've just described is a funda- 
mentally imponant factor. The field hadn't been exhausted, 
but we'd all grown up with the field during its exciting early 
growth and much of it was now becoming commercial. We 
could now buy radioisotopes. We didn't have to make them 
any more. You could buy all kinds of sophisticated instru- 
ments, whereas in the early years we not only built them 
ourselves, we had to invent them. That was all past now. 
The field was now open to new ideas and more sophisticated 
research. 

But the point is that a good scientific leader dlrecting an 
institute would sense these changes and try to stay III the 
forefront of the res&<h:, YCUI c p  to some extent rely on 
the older, experienced tkse&fc#ek~(pidt . I  with the times and 
sense new opportuntt!i&, but you,c&*t count on thu all the 
time, and Donner i$G<ory ._ d G ; a  classic example. An 
aggressive director Gould b e g  &&esh new minds and see 
to it that the best ,stayed. and Toby tried to do 
this but gpere not sqc&?bI. I think I said earlier 
that some& the le that @mner had, particularly m 
the medi@ scien&es, pplej &I@ should have been kept 
around, 6" th&$ Na&+iel -B&lin and H. Saul Winc 
were not: iven Gfficieg :$&t$e to stay on. ~ ~ t l m a t e  
the offers" cy re&hvpdioWda ?ere substantially better. If 
these and',' ther kn& yotd& PBpple had been kept on, 
Laborato&nighr have mmtained its vigor instead of slowly 
relaxing $0 a state of malaise. 
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Hughes: What about the tendency to hold on to one’s own, namely 
graduate students? There is an extremely high proportion of 
Berkeley medical physics graduates [in the Division of Med- 
ical Physics and Biophysics and in Donner Laboratory] even 
to this day, 

- 

Ski: That’s right. I regard this as a serious mistake. As time 
passed it led to divisiveness and parochialism. They weren’t 
always the first choice that one would have made if you 
wanted to keep the Laboratory alive and in the forefront of 
the field. But this was determined primarily by Tobias and 
Lawrence and I guess to some extent by Jones. 

Hughes: Was this done even before the so-called decline of the 
Laboratory, while there stiU were good outside candidates 
for these positions? 

Siri: Yes. 

Hughes: Was this an overblown loyalty to one’s own? How do you 

ow. I don’t explain it. I was always surpnsed 
’ graduate students, for example, or for that 
an’s, stayed on and were offered academic 

Some of them should have gone to other 
broaden their experience and test thelr com- 

of the lack of research direction, whch 
ardin Jones when he became involved m polit1 
Tobias step rn to any degree at that stage? 

b 

but I wasn’t particularly aware of it. I wasn t 

filled a vacuum that was left by Hardw 
L 
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Jones-at least not with so much emphasis that it k a m e  
apparent that he was now the intellectual leader of the 
Laboratory. He was having problems with his own pro- 
grams about then. He had spent many years with the 
accelerators, developing heavy particle beam irradiation for 
use in medicine and biology. Those programs were gradu- 
ally beginning to be viewed with some doubt by people out- 
side the Laboratory, particularly by the National Cancer 
Institute. I can remember, going back quite a few years 
now, people in the Cancer Institute, whom I knew quite 
well, expressing doubts whether that work should be funded 
at present levels or gradually phased out. 

You’re speaking about the heavy particle therapy? 

Yes. Running the cyclotrons was an expensive business, and 
it wasn’t clear that it was offering breakthroughs so 

significant as to warrant heavy emphasis on that approach to 
cancer therapy. 

Hughes: And did the National Cancer Institute cut back its funding? 

ve it did but not completely. The programs are s t d  
n, and there are now applications of the heavier ions 

. But at the time-the early ‘70s-the program 
poned just to exhaust the possibilities of heavy ion 

explore certain other uses of heavy ion 

pointment of Ed[ward] Alpen as director brought 
Donner. Alpen is a very different kind of pe;; 
redecesson. He’s had extensive and  success^,' 
in organizing and managing laboratories. 
llectual equipment to act as a research d’ 

of us were quite pleased to see him appointed, to. 
a tough person. Perhaps not lovable 
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Hardin Jones, but he is clearly an able director. 

Hughes: 

Ski:  

Hughes: 

Ski:  

Hughes: 

Ski :  

Hughes: 

You mean in a scientific sense as well as.... 

Thaf's right. In a scientific as well as administrative sense. 
Having known Alpen for many years, 1 was pleased to see 
him come on. I know there are dlffering views, but I thmk 
they relate more to Alpen's management style than to his 
effectiveness. He is a no-nonsense director who demands 
performance. 

What was John Lawrence's response to Alpen's appoint- 
ment? 

I don't really know. I had left Dormer Laboratory by then. 

Do you think the Laboratory will resume its place in the 
forefront of nuclear medicine, radiation research? 

Yes. I don't know what form it will take, but Alpen is astute 
3 C- I .  .- en&& to sense where the best research opportunities lie and 
c . -  I -  - j :. C-' -. - E - ?, !; .: it4 jjugsge them. At least he's demonshated h s  in the past. 
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I. . me&- it's in radiation biology or new fields, I don't -. .. .- .. 
? ;i . .  , kn0.y; 'But I think that he's quite capable of directing the 

. . .:Cabx!$$ry into an avenue that will be productive and 
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. .  
I ; 1 peh*s+qain outstanding. 
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- _  - the multidisciplinary idea has been a viable 
t -  

3 

E:- 
L ? $; 

Ski:  Z,i? - It depends on the sta f f  and the quahty of 
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e long run on the director of the Laborat 
beginning was a small operation, and a small 
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that after it's grown to maturity. I 've never seen an institu- 
tion yet that didn't have an established hierarchy and able 
director to see that it went someplace. Otherwise it falls 
apart, a pot full of bits and pieces, all floating in different 
directions. Somebody has to provide aggressive leadership, 
even in research, in spite of what researchers like to thmk 
about their independence. They can go downhill like every- 
body else. 

. 

Well, I'm at the end of my questions. Is there anything that 
you would like to add at this point? 

C L - - ~ C ~ ,  - -  - -  
I think not. @$ou h & i h m  me in a state of anxiety, then 
YOU'U know%$ 'somet&$ grossly misrepresented in my 
impromptu &&em But%@r.he moment I don't quite know 

- .. rr' 
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