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Cay Head cliffs on beautiful Martha’s Vineyard 
This brilliant headland of vari-colored clays 
the entrance to Vineyard Sound.
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Professor 0. Stern, 
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Dear Professor Stern,

A colleague, Dr. Beaton, and I are making a collection 
of Physics papers originally written in German and which illustrate 
the progress of Physics during the present century. We would very 
much like to include part of your papers with Professor Gerlach.
We have been in touch with Professor Gerlach and he has given his 
permission; we would be very grateful if you could give us your 
permission.

TELEPHONE!
544-0611

With best wishes,

Yours sincerely,

H. C. BOLTON
(Professor of Theoretical Physics)
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Stern, 0. Zeitschrift fur Physik 1_ (1921) 249.

Ein Weg zur experimentellen Prufung der 
Richtungsquantelung im Magnetfeld.

Gerlach, W. u Der experimentelle Nachweis der Richtungs- 
Stern, 0. quantelung im Magnetfeld,

Zeitschrift fur Physik 9_ (1922) 349.
Gerlach, W. u Das magnetische Moment des Silberatoms. 
Stern, 0. Zeitschrift fur Physik 9 (1922) 353.





The very great failtlre of the rigorous'TRerfflodynamic 
ity to impose any useful restriction on numerical magnitudes 
cannot help but increase our conviction that it is legitimate to 
neglect the irreversible aspects of the process, and that Kelvin’s 
relation is justified. It is to be remembered, furthermore, that 
we would be able by proper choice of the dimensions of the cir
cuit to get rid of either irreversible Joulean heat or thermal con
duction taken by itself. It is only because both are present 
simultaneously that we are in difficulty. In most other cases 
there is only one irreversible process that has to be made vanish
ingly small, as for example eonduetion' loss due to a finite tem
perature difference between source and recipient. The point of 
view is therefore to a certain extent a most natural one that the 
fact that we are here concerned with two intrinsically irreversible 
processes which are so*connected that they cannot both be made 
to vanish simultaneously is more or less fortuitous. The early 
conviction of Kelvin, however, that the irreversible aspects could 
be neglected because there was no necessary connection between 
the mechanisms of thermal and electrical conduction and thermo
electricity had to be given up with the advent of electron theories 
of metals and the recognition that the electrons were primarily 
responsible for all three phenomena. It is therefore of great in
terest that it has proved to be one of the easiest tasks of the
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electron theory of metals to reproduce Kelvin’s thermodynamic 
relations, in spite of failure to reproduce satisfactorily other 
important aspects of the experimental situation. This has again 
led to the apparently widespread conviction that Kelvin’s rela
tions are all right.

It seems, therefore, that it is not inconceivable that there might 
be some way of rephrasing the argument of Kelvin which would 
justify neglect of the irreversible aspects, or at least make us a 
little better satisfied to neglect them. It does prove possible, as 
a matter of fact^tpA-io rearrange the argument by setting up the 
circuit in such a way that the irreversible effects are a maximum, 
instead of so that they are a minimum, as did Boltzmann. Im
agine a thermally insulated box into which lead two heavy bars 
of metal A, which are short circuited inside the box by a short 
block of metal B, as shown in Figure 10. The whole system is 
initially at constant temperature. Electric current is now led 
into and out of the box through the external leads of A. We 
imagine this current delivered by a perfectly efficient dynamo 
with windings made of the metal A. The entire external circuit 
is then of one metal, and by hypothesis at constant temperature, so 
that there are no external heating effects. Passage of the current 
across the junctions A to B is accompanied by a positive Peltier 
heat at one junction and a negative heat at the o ther; one junc-r 
tion will rise in temperature and the other fall. The difference 
of temperature thus generated between the junctions will be 
accompanied by a thermal conduction current through B, whose 
magnitude depends on the temperature difference. The tempera
ture difference- between the junctions will obviously rise until the 
thermal conduction exactly accounts for the Peltier heats at the 
junctions. There will of course also be conduction from the junc
tions into the rods A, but as time goes on the quantity of heat 
escaping in this way becomes vanishingly small in comparison 
with that conducted directly across B, provided the rods are made 
long enough. A quasi-steady state is therefore reached, in which 
the Peltier heats are dissipated in the thermal conduction current 
across B. Let the final temperature difference between the .’junc
tions be At , and the current i .  The heat i P A b  passes by conduc
tion in unit time down a temperature drop At . If an ordinary 
thermal conduction current passes from t to t -  At , the increase 
of entropy accompanying passage of amount of heat Q is

Q ^ \  = Q
T “ l

We now introduce the hypothesis that thermal conduction is an 
essentially irreversible process, always accompanied by its char
acteristic increase of entropy, whether or not the conduction is 
accompanied by other processes. This means that in the case of 
our thermo-couple entropy is increasing, because of irreversible

A Tthermal conduction, by the amount IPab „ per unit time. This
increase of entropy must manifest itself in a rise of temperature 
of the material inside the box, there being no other possibility. 
The whole box is therefore slowly rising in temperature, carrying 
with it the temperature difference At between the junctions. The
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origin of this rise of temperature is obviously in the neighborhood 
of the block B, there being no other place. The conduction loss 
to the outside because of this rise of temperature vanishes if the 
rods A are made long enough. The rise of temperature of the 
entire contents of the box is evidently produced by the energy 
fed into the box by the source of the current, the energy so fed 
in being entirely converted into thermal effects within the box, 
since no mechanical work is involved. The energy delivered by
the current to the box is i —-r;l— At , where <̂ JAH At is the E.M.Fid r  dr
of a couple constituted of metals A and B with junctions at tem
perature difference A t . This energy appears as heat at tempera
ture t , increasing entropy by -

T  _

entropy changes gives
• dBA\B al ---------Atdr Equating the two

Whence :
. At d E A bl ----

t  d r

T dr — P ab-

This is the first of Kelvin’s relations; the second follows at 
once from the first law of thermodynamics, which is certainly 
applicable whether there is or not’irreversibility.

In this argument we have neglected the Thomson heat and the 
Joulean resistance heating. The effect of the Thomson heat is 
of a different order, for the total Thomson heat developed in B 
is iaB At . This escapes by conduction through a temperature 
difference less on the average than At , so that the increase of 
entropy associated with the Thomson heat in the metal B is less
than icy« — , which is thus of a lower order than the increaseT2
due to the Peltier heat. The situation with respect to the Thom
son heat in A is of course similar. The effect of the Joulean heat 
exactly adds to the effect already considered, and leaves the final 
result unchanged. I f . the resistance of the circuit is_ R, thePRJoulean heat is PR, and the resulting increase of en tropy----

T

But the input E.M.F. must now be greater than before by iR, so 
that the input energy is greater by PR, and the associated entropy 

PRincrease —  exactly cancels the amount just found. By putting
T

the argument in this form the fact that there are two irreversible 
processes taking place simultaneously introduces no complication.

It cannot be claimed that this is a rigorous deduction of Kel
vin’s relations using only classical thermodynamics. The hypoth
esis that the irreversible process of heat conduction and Joulean 

' heating are always accompanied by the same characteristic in
crease of entropy whether or not accompanied by other processes 
must be recognized to be a new hypothesis, going beyond any 
explicit formulation to be found in classical thermodynamics. 
The new hypothesis seems to be a most natural one, certainly not 
opposed in spirit to classical thermodynamics, and quite con
sistent with statistical pictures of the nature of entropy. In fact, 

Ahe new hypothesis may be usefully used in attacking problems
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which can also be treated by classical methods, and the fact that 
it has not been previously explicitly enunciated appears to be 
more or less accidental. My ideas on this subject have not 
been accepted by Kennard, however, who sees in thermo-electric 
phenomena very strong analogies with phenomena of thermal 
transpiration in gases, which certainly have unremovable irre
versible aspects. It appears to me that this analogy might jus
tify one in repudiating the fundamental experimental assumption 
that Peltier and Thomson heats are completely reversible, and in 
seeking experimentally for effects involving imperfect reversi
bility. This I feel to be an entirely defensible position, but, 
granted the reversibility, which was fundamental to the argu
ment, I still feel that the considerations above are very plausible. 
The matter has been discussed in print(5)and the reader may form his own opinion.



J a m e s  B r i n n
M E T A L L U R G I S T  

7 0 3 8  W f c t  » 5 th  S t r e e t . 
Baiwrtt  Illi-

/ V  5 y

C^^VN^C— . \J\ P ■* r\- •

r

jl m*

l  ( M  -t



u . 3 «
COLUMBIA UNIVERSITY
DIVISION OF WAR RESEARCH

A p p l ie d  Ma t h e m a t ic s  G r o u p
4 0 1  W E S T  118T H  S T R E E T  

N E W  Y O R K  2 7 ,  N . Y .

■v

O  • S  fce,ryi

I •e.cJn..

r"P> i ft s b  u. rah



/V’5  y  u/

so~£*\. . cyf&^-\, ■

) ^ _  ^  (j V jT -

J A jA A ^  '^A-e-^~esv/yir\s ■

_ /h^c^Cy^ >v^x^v^-*A^ 'VnTTt-''^-^

^ i c J ^ J C '  ^  T^  - ^ U v O  CWL/s> ^' c^ W - U > ^ w

r>rs'Z*--X.Jl\~ ~'+'̂ 0l~"r''^ 1 f 1  ̂ ~ŷ -AjĴ UJ2A - V  a*M>(-(a -' - ^
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TWINKLE, TWINKLE OTTO STERN

Twinkle, twinkle Otto Stem 
How did Rabi so much learn?
He rose in the world so high 
Like a diamond in the sky*
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?
The infant cried when he was born: 
In Austria I feel forlorn*
And he said: The stupid stork
Should have brought me to New York 
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?
He crossed the sea as baby small 
But that didn’t hurt at all.
Great was his intelligence 
In a certain narrow sense*
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?
Talmud and philosophie 
Didn’t really satisfy.
So he thought as physicist 
He perhaps would not be missed* 
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?
He together with his team 
Wiggled the atomic beam 
Up and down through slits so fine 
Saw the light of reason shine* 
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?

Soon the moments made him worry 
And he said: I ’m awfully sorry*
Gentlemen, we have no chance,
What we need is resonance* 
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?

Well, you know, he's always right 
This time he was even bright,
And a quadrupole he found. 
Deuterons were no more round. 
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?
At R* L* he said: Why not
Should I be a great big shot?
And again he was quite right 
He almost made it, but not quite* 
Twinkle, twinkle Otto Stern 
Ho did Rabi so much learn?
So he final3.y grew wise 
Got himself the Nobelprize*
Back to physics now he is 
With undreamt possibilities, 
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?
He rose in the world so high 
Like a diamond in the sky. 
Twinkle, twinkle Otto Stern 
How did Rabi so much learn?



Twinkle *tir inkle Otto Stern*
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1) Twinkle,twinkle Otto Stem 

How did Limbi so much learn? 
jae rose in the world so high 
Like a diamond in the sky*
Twinkle,twinkle Otto Stern 
How did Kadi so mueh learn?

2) The infant cried when he was born: 
In Austria I feel forlorn*
And he said;The stupid stork 
Should have brought me to New fork* 
Twinkle etc*

})Ee crossed the saa as baby small 
But that did'nt hurt at ail*
Q-re&t was his intelligence 
In a certain narrow sense*
Twinkle etc*4) Talmud and phi lasophie 
Did'nt really satisfy*
So he thought as physicist 
He perhaps would not be missed* 
Twinkle etc*5) He together with his team 
Wigghd the atomic beamUp and down through slits so fine 
Saw the light of reason shine* 
Twinkle etc*6) Soon the moments made him worry 
And he said:I'm awfully sorry. 
Gentlemen,we have ns ehanee,
What we need is resonance.
Twinkle etc.7)Well,you know,he's always right, 
This time he was even bright*
And a quadrupole he found, 
Deuterons were n© more round* 
Twinkle etc.

8) At B.L. he said:Why not 
Should I be a great big shot?
And again he was quite right
He almost made it,but not quite. 
Twinkle etc*

9) S@ he finally grew wise 
(Jot himself the Nobelprize.
Back to physics now he is 
With undreamt possibilities. 
Twinkle etc.
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November 21, 1944

ProfeB3«s$ H. T. Birgo 
Department of hysicy 
University of California 
Berkeley, California.

Dear Profes or Birge:

Thank you very much for your kind letter 
of congratulation.

You know how much I like Berkeley. However, in 
the matter of retirement, the rebel Prize will have 
some influence, but unfortunately in the wrong direction. 
It would not look right if I would retire Just after 
receivihg the prize.

I expect, however, to spend the next summer in 
Berkeley on account of my health, and am looking forward 
to seeing you and all my old friends.

Very sincerely,

0. Stern



U N IV E R S IT Y  OF C A LIFORN IA

D E P A R T M E N T  O F  P H Y S I C S

B e r k e l e y , C a l i f o r n i a  November 11, 1944

Professor Otto Stern
Carnegie Institute of Technology
Pittsburgh, Pennsylvania
Dear Professor Stern:

Since the telegraph company is not supposed to accept telegrams 
of congratulation, I will content myself with a letter.

I think you know that in past times, when Dr. Campbell was President 
of the University and we were asked each year, to suggest nominations for the 
Nobel Prize, we always sent in your name. Hence you can see that we are quite 
satisfied with the final result, although I presume that this final result 
is not in any way due to our efforts. You certainly deserve it and I am more 
than pleased to learn of the award.

My first knowledge of this matter came over the telephone Thursday 
evening from the San Francisco Chronicle. They had just gotten over the wire 
a dispatch saying that a Nobel Prize in Physics had been awarded to a 
Mr. Isaac Stern for something about the magnetism of the "prontrums". The 
editor wanted to knov; what '’prontrums” were and I had to confess that I did 
not know any more about them than he did. I told him that there was a 
Mr. Ctto Stern and probably the dispatch referred to him, but we decided to 
wait for further clarification. Then, about half an hour later, I heard over 
the regular news broadcast a correct statement of the two awards to you and 
to Professor Rabi.

According to the Berkeley Gazette last night, you are intending to 
live in Berkeley on your retirement. We are, of course, also glad to hear 
that, and I would be interested to know just when the retirement is to occur. 
Possibly the award of the Nobel Prize will have some influence on that metter.

Again congratulating you on this well deserved honor, I am
Yours sincerely,

7".

RTBsY
Via- air-mail
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ALFRED BERGMAN

SO BROAD STREET

NEW YORK, N. Y.

HANOVER 2 -0590

24 November 1944

Dr„ Otto Stern 
Carnegie Institute Pittsburgh* Pennsylvania
Dear Dr„ Sterns

I want to congratulate you on receiving the 
Nobel prize. All I can say is that you are certainly de
serving of it.

With kindest regards, I am,

Sincerely,



OBSERVATORIO ASTRONOMICO 
DE LA

NACION ARGENTINA
CORDOBA , 22-11-1944

My dear Professor Stern:
Having just read the welcome 

news that you have teen awarded the Nobel price 1943 
I want to congratulate you very heartily for the high 
international distinction which honours not only your 
personal work? but the whole branch of investigation 
which you have so successfully initiated*

Believe me to be, my dear
Professor Stern,

very sincerely yours



R O U S S  P H Y S IC A L  L A B O R A T O R Y
U N I V E R S I T Y  O F  V I R G I N I A  

U N I V E R S I T Y  S T A T I O N  

C H A R L O T T E S V I L L E .  V I R G I N I A

November 13, 1944

Professor Otto Stem
Carnegie Institute of Technology
Pittsburgh, Pennsylvania
Dear Professor Stern:

I have just seen a newspaper account of 
your receiving the Nobel prize and want to 
extend my best congratulations© You have richly deserved this great honor for many 
years and it is good news that it has now 
been awarded to you©

With best regards, I am
Sincerely,

JV/Bjagl J. W. Beams



M E M O R A N D U M
CARNEGIE INSTITUTE OF TECHNOLOGY 

PITTSBURGH 13, PENNSYLVANIA
M ETALS RESEARCH L A BO RATO RY

Subiect: /
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C a l if o r n ia  In s t i t u t e  o f  T e c h n o l o g y
P A S A D E N A

N O R M A N  B R I D G E  L A B O R A T O R Y  O F  P H Y S I C S

December 19, 1944

Professor Otto Stern,
Carnegie Institute of technology, 
P itt sb urgh, P enn syl rani a.

Dear Professor Stern:

I mas much pleased, to learn a little while ago that you 
had received a Nobel prize in Physics. You have my best congrat
ulations. For many years I nave thought you ought to have one. 
Inaeea, as I recall^ it, the first time ^ had the honor of being 
invitee, to make nominations for the Nobel prize — more than twenty 
years ago I nominated you sine Gert&ch. I suspect strongly that 
usually^ Justice finally arrives, even if she is sometimes slow.

This letter would have been written earlier but for the 
fact that in recent weeks I have been terribly rushed with chaining 
my residence from Vvestwooa to Pasadena. At the end of June, I was 
retired in accord , ith the inexorable law at the University oi Calif
ornia. This left me free lo o£ve£C much more of my time to my 
researches over here - where 1 do not retire; the time consumed in 
the travel ana the expense involves, and the fact that we can live 
less expensively here ohan in Westwood (important now that my income 
is very greatly reduced) macadthe change imperative. I still maintain 
an office at the University as Professor Emeritus, out can be here 
now mooriC of the time.

1 hope that we shall see you here again before very long.
Of course, things are very badly upset by the war; but it will come 
to ana end bye ana bye.

Sincerely yours,

SJB:ahw


