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THE INSTITUTE FOR ADVANCED STUDY 
PRINCETON, NEW JERSEY 08540 

SCHOOL OF M .... THEMATICS June 15 , 1967 

/ 

Dr . Carl Kaysen 
Institute for Advanced Study 

Dear Dr. Kaysen: 

I am sorry that my request for Father Blanton to be my assistant 
next year came to you late. It is very difficult to find a competent 
assistant early in the year because the most competent young men are 
at that time applying for National Science Foundation fellowships. 
They are able to give answers to requests only in April. In the mean
while, I have to find out which ones are available and learn something 
of their credentials. 

In addition, Father Blanton had to take time to get the consent 
of his superior before he could declare himself available as my assistant 
for next year. 

I will keep you informed of my intentions another year so that you 
can adjust the budget correspondingly. 

Very truly yours, 

~~ 
Marston Morse 

MMcdu 
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May 30, 1967 

Dear Marsto : 

Attached are cop~es of my correspondenco 
",Un Albert. I "'" aOl3what perplexed lUi t:o 
hi. att:itude . do you t hink it 11111 be 
shar ed by otbor members of the profes.ioR? 

~ere ia a copy of tbe appointmeut letter 
to Blanton. It 18 fortunat:. t at: be is B 

J .. u1t, as tbe only bousing a are not II art 
on II.t til" JaOment is bachelor flats. 

It would be helpful for planning on 
budget and bousing if it vere pos.~ble for 
you to choose an assistaut earlier in tha year, 
.~y by t he bes~1n of April. 

Professor ~r.tog Morse 
Scllool of »&tbe=t1cs 

Cordially, 

Carl KayslIn 

complete correspondence 
in Professor Weil's file 
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l ";pl_' 1111'ana JOI' t.Mt 1OW' II&lU7 ~ox 
tM. , "'" ~ ~l9i7 vUI. be ~ 
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THE INSTITUTE FOR ADVANCED STUDY 
P RINCETON, NEW J E RSEY 08540 

SCHOOL OF MAT HEMATICS 

Dr. Carl Kays en, Director 
Institute for Advanced Study 

Dear Dr. Kaysen : 

September 8 , 1966 

Mr. David C. Tischler has been invited to be my part-time 

assistant for the academic year 1966-67 at a salary of $3,000. I 

should like to request that his salary be raised to $3,300 in order 

to help defray the income tax he will have to pay because he receives 

a salary . 

Very truly yours, 

Marston Morse 

MMcdu 

r /' 
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THE INSTITUTE FOR ADVANCED STUDY 

PRrNCETON, NEW JERSEY 08540 

SCHOOL OF MATHEMATICS 
June 25, 1965 

Mrs . Wilder Hobson 
Institute for Advanced Study 

Dear Mrs. Hobson : 

I have just received an announcement of an 
honor from France which is sufficiently high to 
warrant a press release. 

I suggest the enclosed press release to the 
Associated Press, New York papers, and local papers. 

MMcdu 
Enclosures 

As ever, 

J}~~t .. . 
Marston Morse '~ 
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PRESS RELEASE 

The French Academy of Sciences on June 21, 1965, elected Marston Morse, 

Professor Emeritus of Mathematics of the Institute for Advanced Study in 

Princeton, N. J. "Foreign Associate" of the Academy of Sciences to succeed 

Dr. Alfred Blalock of Johns Hopkins, the pioneer in this country in heart 

surgery. There are presently seventeen Foreign Associates of the Academy 

in the world, of which three are from the United States. Professor Morse 

has been Correspondent of the Academy since 1956. 

Professor Morse is responsible for the introduction of a new branch 

of mathematics termed "Analysis in the large". It carries on and extends 

some of the ideas introduced by the great French mathematician Henri 

Poincar~. This theory is being increasingly applied to equilibrium problems 

in physics and engineering and promises many more such applications to fields , 

which vary from geometrical optics to celestial mechanics. 

Morse recently received the National Medal of Science from President 

Johnson with the citation; 

"For extraordinary achievement in creating analytic theories in the . 

large, for statesmanship in the world of mathematics and for distinguished 

service to his . country in war and peace." 

The.Institute for Advanced Study 

Princeton, New Jersey 

June 25, 1965 
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THE INSTITUTE FOR ADVANCED STUDY 
PRINCETON, NEW JERSEY 08540 

SCHOOL OF MATHEMATICS 

Dr. Robert Oppenheimer 
Institute for Advanced Study 

Dear Robert: 

June 16, 1965 

I was encouraged by Dr. Galbraith, who is the head of the mathematics 
office of the Army Research Office, DURHAM, to ask the Institute to make an 
application for me for three years starting July 1966. 

The proposal is enclosed. I hope you will approve of it and send it in. 

MMcdu 
Enclosure 

Sincerely yours , 

h\~'n1~ 
Marston Morse 
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ee: ~OO, 2 ee 
V'lfra . Hobaon 

THE INSTITUTE FO ADVANCED STUDY Hr. Horgan 
Prof. Horae 

PRINCETON. N EW JERSEY 08540 

SCHOOL OF MATIiEMATICS June 16, 1965 

Commanding Officer 
U. S. Army Research Office, DURHAM 
Box CM, Duke Station 
Durham, North Carolina 

SUBJECT: Proposal for Bas ic Research Support 

Dear Sir: 

The Institute for Advanced Study hereby makes an application for a 
grant f rom the U. S . Army Research Office , DURHAM, for Global Differentia l 
Analysis and Topol ogy, the period of the grant to be from July 1, 1966 to 
June 30, 1969 . The Chief Investigator will be Professor Marston Morse. 
The amount reques ted is a total of $43,200 for the three- year period . 

I. Satellites . The control of sate l lites intended to have l ong-term 
existence would be simplified if the orbit were nearly periodic . This is 
i mp lied in a treatise written by one of those scienti sts presently con
cerned with such control . 

Morse plans to verify his c onjecture that in the restr icted 
problem of three bodies,as defined by Poincar~, there always exists a t 
least one retrograde per iodic or bit of the infin itesimal body for any value 
~ of the r ati o of the masses of the ~.o principal bodies. The mode of 
proof will be new and will seek to minimize the J-height of the highest 
periodic curve in a suitably chosen relative I - cycle of periodic curves. 
Here J is a modified form of the Jacobi Leas t Ac tion Integr a l. Once this 
problem i s solved a similar attack wi ll be made on direct orbits both in 
3-body and n- body problems . 

II . The Riemann conformal map of t he interior of a simp l e plane closed 
curve g onto a circul ar diSC, varies continuously with gJ as g varies 
cont inuously in the sense of Fr~che t, provided the images on Bd D of 
three distinct points on g are continuously prescribed and distinct . No 
strict generalization of this theorem in n-space, n > 2 exists . However, 
Morse intends to establish the following theorem which in some r espects is 
stronger. 

Theorem . Let E be a euclidean n- space, S an (n- l) - sphere in 
E and z an arbitrary point on S. 

Records of the Office of the Director / Faculty Files / Box 24A / Morse, Marston 1948-1967 
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA



Commanding Officer - 2 - June 16, 1965 
U. S. Army Research Office, DURHAM 

~ real analytic diffeomorphism f of S into E admits ~ 
extension F as ~ homeomorphism of E onto E such that t he restriction 
of F to E - z is ~ real analytic diffeomorphism of E - z onto E - fez ) 
with F "regular" ~ the point at infinity in E, in the sense of the 
geometry of inversion . 

~ r, 
I! E:, r, 

If f; fP varies continuously with ~ parameter P £n ~ compact 
~ extension F; FP of fP of the above nature exists for each 

such that the mapping 

(x,p) e (E Xn 
is continuous. 

For n; 2 this theorem is not a consequence of the conformal 
mapping theorem. The regularity of the mapping at infinity calls for 
methods much beyond those already used by Morse and Huebsch; the dependence 
on the parameter likewise . The theorem requires preliminary theorems on 
diffeomorphisms which are not analytic . A theorem also exists in which r 
is not compact. Extensions will be given in which r is a regular, real, 
analytic manifold and FPI(E - z) is real analytic for (x,p) in (E - z) X r. 

III. Bowls . Let f be a non-degenerate function of class C'" on an 
orientable, compact differentiable manifold M of class C"' . In a 
series of recent papers, commencing with a papgr in the forthcoming book 
in honor of Morse on "Differentiable and Combinatorial Manifolds", Princeton 
Mathematical Series, Morse has developed a theory of bowls ascending and 
descending from the critical points of f. These bowls are the union of the 
orthogonal trajectories of f emanating from the critical points of f. 

Morse intends to apply this theory of bowls to the problem of 
determining the classes of manifolds M diffeomorphic to each other. 
Particular attention will be paid to 3-Rimensional manifolds and the 
corresponding problem of Poincar~. The paper of Morse and Cantwell in the 
appended list has been accepted by TOPOLOGY and is a first application. It 
is possible that a differential approach to these problems will yield results 
not yet found by those employing a combinatorial approach. It is also 
possible that the classical topological invariants are inadequate for the 
desired classifications, and that supplementary invariants can be introduced 
in terms of the intersections of ascending and descending bowls, and non
degenerate functions possessing the minimum number of critical points of a 
given index. 

Collaboration with Cantwell may be continued on some of these 
problems. 

IV. Schoenflies problems . It has not been adequately recognized how 
different global problems are when posed in 

(1) topological terms 
(2) differential terms 
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Commanding Officer - 3 - June 16, 1965 
U. S. Army Research Office, DURHAM 

(3) analytic terms 
(4) combinatorial terms. 

It is possible that the combinatorial Schoenflies problem admits 
no solution in general. Regardless of this, Morse has this s?ri~g defined 
combinatorial isotopies and in such terms established necessary and sufficient 
condition that an isomorphism of the boundary of a sub-divided n- simplex 
onto a combinatorial n-sphere S in E t l ' admit the desired combinatorial 
extension . This is an analogue gf a sim~ ar theorem established in the 
differential case by Morse . See [4). That the conditions of the combinatorial 
theorem cannot be reduced is the objective of studies being jointly pursued 
by S . S. Cairns and Morse. Morse and Cairns will continue these studies . 

In general the belief of a few years ago that the relations between 
topology and analysis are along a one- way street from topology to analysis, 
is now known to be unfounded . Morse 's research aims at exploring the 
reciprocal relations between topology and analysis. Global studies varying 
from geometrical optics to quantum mechanics depend on such reciprocal 
relations . A topological and variational theory of quantum mechanics which 
interprets and extends the group theory approach to quantum mechanics is 
possible. In its perturbation theory it will go beyond the group theory. 
All analogies tell me this. 

The Institute for Advanced Study is a corporation, not for profit, 
incorporated in the State of New Jersey. 

Budget : (July 1, 1966 to June 30, 1969) 

Salary for Professor Marston Morse at $12,000 a year 
Overhead (20 percent of salary) 

$36,000 
7,200 

Total $43,200 

CHIEF INVESTIGATOR: 

Marston Morse, Professor Emeritus 

CONTRACT NEGOTIATOR: 

Minot C. Morgan, Jr . , General Manager 

APPROVED FOR THE 
INSTITUTE FOR ADVANCED STUDY : 

Robert Oppenheimer, Director 
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SOME RECENT PAPERS OF MARSTON MORSE, 1962-1965 

I . Extensions 

[1] An arbitrarily small analytic manning into R+ of ~ proper, regular , 
analytic r-manifold 1u E ,1st . Lombardo Accad. Sci. Lett. 
Rend. A, 97 (1963), 650-W60 . 

[2] (With W. Huebsch) Schoenflies extensions without interior 
differential singularities, Annals of Math . 76 (1962) , 18-54. 

[3] Schoenflies problems, Fund . Math. 50 (1962), 319- 332. 

[4] Schoenflies extensions and differentiable isotopies, J . Math. Pures 
et Appl . 42 (1963), 29-41. 

[5] (With W. Huebsch) Diffeomorphisms of manifolds, Rend. Circ . Mat. 
Palermo, 11 (1962), 1~28 . 

[6] Harmonic extensions, Monatsh. f . Math. 67 (1963), 317-325. 

II. Bowls 

[7] Bowls of ~ non-degenerate function ~ ~ compact differentiable 
manifold, Differentiable and Combinatorial Manifolds, Princeton 
Math . Series, 1964, Princeton University Press. To appear. 

[8] (With W. Huebsch) Conditioned differentiable isotopies, Bombay 
Colloquium on Differential Analysis (1964), 1-25. 

[9] The elimination of critical points of ~ non-degenerate function 
~ ~ differentiable manifold, Jour. d'Analyse Math. 13 (1964), 
257 - 316. 

[10] (With W. Huebsch) ~ model non- degenerate function. 

[11] Quadratic forms ® and @- fibre -bundles, Annals of Math. 81 (1965), 
303-340. 

[12] (With J. Cantwell) Diffeomorphism indUCing automorphisms of TIl(Tp)' 
To be published by TOPOLOGY. 
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PRESS RELEASE 

Marston Morse, Professor of Mathematics at the Institute for 

Advanced Study, received an honorary degree of doctor of science at 

Harvard University at Commencement Exercises on Thursday, June 17 . 

The citation read as follows: "An original thinker of influence 

and power, whose contribution to pure theory has notably extended 

the reaches' of mathematics." 

Among the other recipients of honorary degrees were The Honorable 

Adlai E. Stevenson, U. S. Ambassador to the United Nations, Romulo Betancourt, 

former President of Venezuela, and Elbert Parr Tuttle, Chief Judge of the 

United States Court of Appeals, 5th Judicial Circuit, Atlanta, Georgia. 

Princeton, New Jersey 
June 18, 1965 
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THE INSTITUTE FOR ADVANCED STUDY 

PRINCETON, NEW JERSEY 

Dr. Robert G •• obnr 
Actf.Da Director of lkU-t1c&l Iclec .. 
Air ~,,"e Office of Scl_tifie laaearch 
Wuh1.Daton, D. C. 20333 

Dear rctu:er I 

.... 1,1964 

1 have .",.III'.e:1' which d_ not ._ to be all 

III yawr l.tter of 7( .... 1IBp11\ you outliDe .c.e of tlw eondlti0n8 
UDder vlUch you ... p'aIl • only eOlldltiou UDder whlch 
you .upport .ude-ie , aDd what do theae 
eQQdlt10u _ ¥ben a _ , Doe. 1/3 of a 
_~t1ci.n' •• c ..... , c-yeu .. 1 of hta lut aalary before 
retl~tI lIlIat ~ all 0 be_ce" _ 111 the 
e... of a retired .el_tl.t' 

1 would appreciate all annal' to th ... q~IU_~aDd all ezplana
tlClll of the tar.a. 

)l(cdu 

c:c I 111:. H. H. AIIdrft' 
Dr. IAoa Collen 
~. Walter IAlahtClll 

VDr. a. OppaDhes.1' 

'1uy truly ,oun, 

Han ton Hor.e 
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C 
o 

cc: W. Leighton 
0. Oppenhe~r 

P 
U 

Beadquartera 
An ~ ORIa ~ scIllftInc URUca 

Office of AerOlpece ae.earch 
United Stat .. Air Porce 
Wa.hington, D.C. 20333 

Profe •• or Hareton Horee 
'lbe Inetitute for Advanced Study 
School of Hath_tice 
Princeton, 11_ .Jer.ey 

Dear Profe.eor MOrse, 

'l'h&nIt you for your letter of 17 Navember. 

27 November 1964 

As I mentioned on the night of your lecture at the University 
of IlarylaDd, 12 1Iavember, and .. I v1ab to repeat here, the llatheattics 
Division cannot encourqe you to .ulIait a proposal for the ateneion of 
your current re.earch prosr" beyood it. espiration date of 30 .June 66. 
Should you ~e to eubmit .uch a proposal to extend that prosr-, it 
would probably not be funded . 

As you are aware frOlll your intillleee a .. odation with the Division's 
progr_ aver the year., our budget bas ~1ned relatively constant aince 
Piecal Year 1958 . Our pre.ent prosr- (Pi.cal Year 1965 and beyond) 
BUpporta up to 1/3 of a math_ticlan'e ac:adea1c-year, n1ne-aonth salary 
for etaMr-tillle reeearch; in addition we have a .pedal sabbatical program 
(now termed lID inteneitled re.earch prosr-) which pravide. up to 1/2 of the 
acadeadc-year, nina-aonth salary, when the math_ticlan bas an academic
year "leave of abeence". If appropriate, you _y choose to eubmit a 
reeearch proposal under either of the.e arrangemente, 

Our concern is to continue a viable basic re.earch program in 
math_tics in arau of potential Air Porce interest, in the face of a 
conetant budget and rising research costa . Our prosram and our decisions 
are dClldnated by thi. concern. 

Sincerely your., 

/./ hi» Pobrer 

'CUrt G. POIIIID 
Acting Director of 
llat~tical Selence. 
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THE INSTITUTE FOR ADVANCED STUDY 

Dr . It. O. Poorer, Chief 
Kat~tic. Divi.ion 

PRINCETON, NEW JERSEY 

Air rorc. Offic. of Scientific Ileaearch 
Wa.hinaton 25, D. C. 

Dear Pohrer: 

November 17, 1964 

1 vas more thaq..-lIIllr'PIJt.8ed by your elVer to .y queet10n after II)' 

lecture in Washin& .day. Your anaver _y be an int'rpretation 
of rulings frca • .. _eh dbturbed by the J5!D![al principle 
enunci.ted a. I r.gard .. an errooeoua appl1c.Uoo of the 
principle to .y 

Wbat I asked v .. wbat 
an application to ren8V th 
thi. contract arpire. in th 
a re".,al v.. u.po .. ible becaa..tL-G>S: 
the future no full .t!B! .upport 
of a IAbbatical year. 

Thh meana that Icientiete who have been r frca teaching in 
their universities are ineligible for re.earch ~~~~~ the OSR. Or 
do .. it mean that they are ineligible unle .. t rt time teaching 
poaitione' 

I .. in .ygpathy vith the obvioUl intent to _ke more .cienti.ts avail
able for teaching. Thh rule ought not, however, to apply to those r.tired 
from teaching provided they can do important r •••• rch in .cience. 

In my own caa' 1 do not take it that my r .. earch 11 in qu.stion. 1 
have produc.d .ix or more papen during the lut year, all of which have be.n 
accepted for publication and .... of vhich are .. good as any I hav. ever 
written . During the laat year there have alao appeared .... ral paper. by 
.unut _th_tieiana with my _ in the titl.. The.e men include Smale, 
Palab, Leighton, and others, both in .urope and in thb country . I do not 
believe that thi. 18 the i .. ue . 

If the h.ue 11 U!!fIII AU in d ... loping the .cientttic life of the 
country, a. it .hould be, theu it .hould not be baaed on 80 narrow a basb 
.. pay for teaching . I .. aiding in general eci.ntific .ducation i n the 
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Dr. ll. G. Pohrer - 2 - Navember 17, 1964 

following waY8 : 

(1) 1 am collaborating at the present ~nt with three mathematicians : 
William Hueb8ch, Professor of Mathematics at Western Reserve University; 
John Cantwell, Professor of Mathematics at the State University of Iowa; and 
Stewart Scott Caima, Profesaor of Mathematicl at the University of Illinois. 
Both Huebsch and Cairns have .tudents working on thesis problems which arose 
only out of my collaboration with them. In the cue of Cairns, I have taken 
into consideration the fact that he has a large number of doctorate candi
dates waiting on hbu. POI' this reason during the last two months I have 
completed without any reference to hbu • definition of egpbinatorial isotopies 
and have shown that for a solution of the Combinatorial Schoenf1ies Problem, 
sueh combinatorial isotopiea are necelsary and sufficient. This is a 
completely novel result in a field of great difficulty. I shall send it 
to htm because, with hi. specialist knowledge of the field, I am certain 
he can make significant additions and applications and Itimulate his 
students. I consciously teach by collaboration. II such teaching ruled out 
if it is verifiablet Or 1IIU8t it be Ja!!! fort 

(2 ) In addition, I have lectured at Ita different universities during 
the last year to teacherl and graduate students. 

(3) I spent a week at the Wellesley conference on writing mathematical 
texts for Negro students, so aa to give th_ novelty and power. It was 
backed by the Educat1.onal Services Incorporated and headed by the Chairman 
of the Physica Department at Boward Univeraity. 

(4) At the Institute for Advanced Study I have had extensive conversa
tions about their reaearch with men such &8 Klingenberg, whose research 
depends definitel y on mine. 

(5) 
of 1965 . 

I am lecturing at the Col1~ge de Prance end in Rennes during Hay 
This will be teeching. 

It ia also relevant to 8ay that when I asked for $12,000 a year, which 
was about one-half my last 8a1ary, I conaidered that I was asking for part 
!ie! aid in research in a total program that would involve these other 
efforts to develop seience. 

Can you answer the follOWing question' 

While ~ng the ability to produce significant research in science the 
prinCipal criterion for aupport from the AlOSR, can you not properly and 
wisely replace the relatively narrow requirement on academicians that they 
t each for ~ part ttme, by the requirement that they aid acientific 
education in other tangible and provable ways! 

Your answer will be of importance not only to me but to many others. 
I hope to have an early answer. 

Very truly yours, 

!Mcdu Mars ton Morse 
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Dr. It. G. Pohrer - 3 - November 17, 1964 

cc: Dr. M. M. Andrew, Directorate of Mathematical Sciences, AlIOSR 
Dr . Leon Cohen, Un1verdty of Maryland 
Dr. Walter Leighton, Western Reserve University 

~ Dr . R. Oppenheimer, Director, Institute for Advanced Study 
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10 S4rpt.wer 1964 

Dear Mr •• VillIIrdl 

C. J'1IlJ' 17, we ellbll1t1;ed t.he Del.esat.'11 Mcepbulc. Card wit.h 
M!.II. Rett)' Go1c!IaD'. _ llated &II tbe Iut1t.1It.'. dalepte to 
Al.aII. S1wpwm'. ~t101l 011 October 16th. Due to \iIWX ....... -ted 
da'V'el."l*'Jit., ma. Gol4IIaD will IlOt be able to tted; havner, 
Pro1' •• lOr Jlll.rston Mor •• baa ~ to co in Mi" Gol.dIIan'. atead. 
T1a1urt. and 1Datrw::t1Olla mq be NUt to Prohellor )t)ree at thi. 
a44re •• or to bill l¥:Be at 40 Battle Road, Pr.1JIcetOll. 

w. hope that thi. chazlse vill DOt cauae the IDauaurat1011 
Ccma1t1; .. too IIWlh 1ncoJMID1~. 

lin. 1(411117 A. V1l.la.rd 
~, ID&1I«\Il'&t10n Caa1tte. 
Vuear Coll'Se 
l'oIl6hIteepe1e, Nn York 

61Dcerely your., 

(Mnl. J.R. na,me., Jr.) 
on"1c, of tbe Director 

, ...... 
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Dr. ~t.r v1ll a pl....s. to ~eam. that 101& ..... COllll" 
to be tbe Iut1tute·. delepU &. \be lDausura1l101l of AlaD 8'..".,.. .. 
pr .. 14C1t of Vuear OIl I'r1dq, October ~6th. 

For 1CIU" intorat101l, I .. eJIQl.oe1Jll a cOW of the 1nv1t.Uoa 
aDd • card, vb1ch v1ll 11- 101& a bftMr 14a of tM urate I It,. 
I ahall. vrU, to VUear "toCIq imtoraUI ~ 01 tba obe.. 1Jl 
delepta aDd .. tire tbat tbe7 ccat.aat JOII nprd1.Jrs ticket. IUI4 
t'Urther 1JlIrtrua1;1cma. 

With goocl withe., 

~e •• or lII.rnOll Mane 
The Iut1tute tor A4'n1Aced St~ 

( .... J.R. Hapea, Jr.) 
ot1'1ca ot tbll Director 
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9 July' 1964 

Dear Miss Goldman: 

Dr . Oppenheimer, who is in the 
Virgi n Islands, asked me to ask you whether 
you would be pleased, or willin , to be the 
I nstitute's delegate at the inau at10n of 
Alan Simpson as presi dent of Vassar on Friday, 
October 16th . I am sorry to bother you with 
this when you are on vac tion, but they ask 
for an answer by Au,;ust 1st. 

With good wishes , 

iss Hetty Goldman 
Keene Valley 
New York 

(I'.rs . Wilder Ho beon) 
Secretary to the Director 
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VASSAR COLLEGE 

The Inauguration Committee: hopes that the President will find it possible to 

represent his institution in person. If the President cannot participate, the 

Committee would appreciate his appointing the Dean, a senior member of 

the faculty, or a member of the Board of Trustees as delegate. 

Please list the name of the representative, whether president or delegate, 

on the Delegate's Acceptance Card, so that tickets and instructions may be sent 

to the proper person. Luncheon will be served to all delegates and their wives 

or husbands accompanying them. 

Participants in the academic procession are asked to provide their own 

academic attire. 
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He Board of Trustees and tlte f acul!)' 

of 

Vassar College 

re'luest tile IlOnor of your presence at 

tile Inauguration of 

Alan Simpson 

as President of Vassar College 

f rid,!>" October sixteentll 

nineteen IlUnJred nnd six!),-four 

at two-tlill!), o'clock 

and at ti,e reception in Main Parlors 

following tile Inauguration Ceremony 

The favor of a reply i. ~ue.teJ 

by August d.. f;rot 

. \; ~ 
~\>l~ 

~ n~~'~\ \ ~~ 
~ , 111 
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Dear Mr. GrosSlll8ll: 

cc: Mr.!>brgan 
Mrs. ~t 
Mias UDdervood 
Pro~esBOr !>brse 

June 2, 1964 

On the rectl!l!ll!ftl'ldation o~ Pro~essor !>brse, I am pleased ~0rmal.1y 
to offer you an appointment in the School o~ Mathematics o~ the 
IDstitute ~or Ad'Y8DCed st~, as assistant to Pro~essor !>brse ~or the 
aCademic ~ 1964-1.965. We can make available to you a salary of 
$6,800 ~or the ~. 

With best wishes, 

Mr. Nathaniel G roSBIIIBll 

IDstitute o~ Technology 
University o~ Minnesota 
MiDDeapolls, Minnesota 

Sincerely, 

Robert Oppenheimer 
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Dear lin. V1llar4: 

or Ihrch 20, which Dr. 0lJpmbe1aer nll _ OIl 

hill rwturn. 

lin. lIeDry A. V1llar4 

S1DcereJ.y, 

(lin. Wllder Bob_) 
Secretary to the D1netor 

Cba1~, IJaug\D'aUOIl ec.a1tt.ee 
Vuasr Ooll .. 
Pongblrwc)llll18, Bev York 
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VASSAR COLLEGE 
POUGHKEEPSIE· NEW YOR.K 

Board cfTruskes 

March 2() , 1964 

Dr . Robert Oppenheimer 
Director 
The Institute f or dvanced Study 
Princeton, New Jersey 

My dear Dr . Oppe nheime r: 

The trus t ee s and faculty of Vassar College very 

much hope that you will do us the honor of attending 

the inauguration of our new President, Alan Simpson 

on Friday, October 16th, 1964. The formal i nvitation 

will be mailed in May but we felt it would be helpful 

to you in planning your fall schedule to know t his 

da te in advance . 

I look forl.a rd to having you wi th us at this 

inaugural celebrati on. 

Sincerely yours, 

Mrs . enry A. Villard 
Chairman, Inaugura tion Committee 
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J'ebruar;y 1 , 1964 

Dear Mr. hold""WI'1 

JCr. )I)rpn baa ecrt alonI: to thie ot'fice )'OUr letter or 
Jamar,y 29. III oOllll8Clticm with the fila that )'OIl are mid,.. aboIIt 
~"80r Moree, the IDIJtit1lte vould have DO objectioo to 7c:Nr 
.boo\iJI& ut.erior toota&e. 01' 'too 7f1Ur t-kh l6 p1at~s in africe., 
proY1lliD1l )'OIl haft the pe11l1sa101D ~ the an woose ~oe it 18. 

We haft a Z'IIl.e apill8t t,k'DS p1at1U'eS 1A our p,lbllo roou 
(oateteria, 0 .. Z'OOIII, llbrar,y I eto.) u this has lIOIII8t1Ms 
:pcoted. botherscae to .-Mr. who are 1181DC the rooms. 

W. hope that vithiD thi. set ~ 11ll1'ations you will be bl. 
to pt the rootaae you want. 

Ml'. A. N. hldzSllen 
Executi ft Director 
CORadttee on EducatiODAl Media 
P. O. BOlt 2310 
San P'raDC1~o, Cal1tornia 
94126 

cc : Prof' . Montgomery 

SiDaerely, 

(Mrs. Wilder Hobson) 
Secretory to the Director 
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Mathematical 
Association 
01 
America 

Committee 
on 
Educational 
Media 

Mr. Minot Morgan 

CEM Centrat Office 
P. O. Box 2310 
San Francisco 
California 94126 

(415) DOuglas 2-7582 

Institute for Advanced Studies 
Princeton, New Jersey 

Dear Mr. Morgan: 

Carl B. Allendo.rte, 
University of Washington 
ChaIrman 

Leon W. Cohen 
University of Maryland 

Robert C. Flsh. r 
Ohio Siale Un iversity 

Brew,le, H. Ger. 
Hamillon College 

Julius H. Hlnety 
New Roche lle, New York 

Bernard Jecob.on 
Franklin & Marshall College 

Phillip S. Jon.' 
University of Michigan 

Robart Kalin 
The Florida State University 

January 29 , 196~ 

H. M. MacNeill. 
Case Inslltute of Technology 
Project Director 

Kenneth O. May 
Carteton College 

Cha,I • • B. Morr.y, Jr. 
University of Californ ia , Berkeley 

R. A. Ao .. nbaum 
Wesleyan University 

Mushall H. Stone 
University 01 Chicago 

R. H. Bing 
University 01 Wisconsin 
Pres ident, Mathematical 

Assoc iation 01 America 
Ex OfUcio 
A. N. Feldzamen 
(University of Wisconsin) 
Executive Director 

As part of its projected program in f ilm production, the 
Panel on Individual Lectures of the Committee on Educational 
Media of the Mathematical Association of America, is making 
arrangement s for a film to be devoted to the life and achieve
ments of Professor Marston Morse. 

His long association with the Institute for Advanced Studies 
leads us to tdSh to include certain information about the 
Institute, and motion picture footage of the buildings and 
grounds, in this film. 

I am \l1riting at the suggestion of Professor Montgomery, to 
inquire whether the Institute will grant permission for us 
to shoot exterior footage of the buildings and grounds, and 
s ome interior foot age of the offices, etc? This filming will, 
hopefully, take place in mid-spring. 

ANF/pp 

Very truly yours, 

A .N.~~~ ... 
pt.~ 'iPT:~~ 

A. N. Feldzamen 
Executive Director 
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Professor Marston Morse: 

Elected Corresponding Member, Polish Academy of 
Sciences, 1963 

Elected Corresponding Member, Academy of the Rumanian 
People's Republic, 1965 

Awarded National Medal of Science by President Johnson 
1964 (presented at White House, Feb. 8, 1965) 

Fulbright Lecturer in Mathematics at the University of 
Rennes, May 1965 
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THE INSTITUTE FOR ADVANCED STUDY 

Hismrical Studies - Social Science Library 

ITEMS REMWED : l-URSE, ~1ARsroN - PROF . MATH. 1947-62 

1) "An Archive for American Mathematicians," The 
MAthematical Intelligencer, vol. I, No . 3, 1978 . 

2) "Harold Calvin, ~larston Morse 1892-1977," 
Anniversaires, Portraits, et Oeuvres, The 
Mathematical Intel1igencer, vol. I, No~, 1978 . 

3) Letters to the Editors, The Mathematical 
Intel1igencer, Vol. I, No.1, 1978. 

4) "Professor Named : Marston Morse," The 
Princeton Packet, June 14 1956. --

5) "Professor Morse Elected To Post," The 
Princeton Packet, Aug.!"!: i, 1963 . 

~~ ':\'ill Bless $1, 500,000 Science Building," 
Brooklyn Tablet, February 21, 1948. 
hI 

7) Marston ~lorse Current Biography , \Vho ' s Who and 
Why, Vol. 18 . No.3, March 1957 . 

Princeto n. New Jersev 08540 
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'v¥ 
PROl'QSAL FOR THREE-YEAR GRANT FROM 

AIR FORCE OFFICE OF SCIENTIFIC RESJWtCH 

1 
• lfoI>acD 

,t. .. 

SUBMITTED BY THE INSTITUTE FOR ADVANCED STUDY, FfUNCJ:.TON, NEW JERSEY 

The bidder represents that he has not employed or retained a oompany 
or person (other than a full-time employee) to solicit or seoure this grant, 
and agrees to furnish information thereto as requested by the Air Force 
Office of Scientific Research. 

Estimated budget, July 1, 1963 to June .30, 1966: 

Salary for Professor Marston Morse at ~2.ooo a year 

Overhead (25 percent of salary) 

APPROVED FOR 

1136,000.00 

9·ooo,QO 
liU5, 000 .00 

THE INSTITUTE FOR ADVANCED STUDY: 

Robert Oppenhe1mer, Direotor 

Date March 30, 1962 
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PROGRAM OF MARSTON MORSE FOR YEARS JULY~, 1963 TO JUNE 30, 1966. 

The title of the program is "Analysis in the Large" • 
extension of the program accepted by the AFOSR for the year 
June 30, 1963. 

The program is an 
July 1, 1962 to 

The program for the year 1962-63 was presented under (a), (b), and (c) 
given below: 

In different ial topology "the prograJ!! would start with a proof of the 
f~llowing very general theorem. 

"Theorem 1. Let E be!!. euclidean n-~, S an (n-l )-sphere in E 
and z !!! arbi trag point ~ S. 

"! real analytic diffeomorphism f of S into E admits!!! extension 
F as!!. homeolOOrphism of ~ onto E, such that the restriction of F to 
E - z is!!. r eal analytic diffeomorphi am of E - z onto E - z, and such !!:!!.1 
F is ana l y tic and regUlar at the 'point at infinity' in the ~ of the 
-M.,etry of inversion. 

"(a) Other theorems, to be presented, will show how general such exten
sions are, how they may be varied, and the general nature of the singularity at 
z (if arv). Extensions F will be shown to exist, carrying a finite number of 
prescribed points not on S into a finite number of prescribed points not on 
f( S ), provided this prescription is consistent with F being a homeomorphism 
of E onto E extending f. New methods must be introduced to obtain these 
results. 

"(b) In Differential Topology proper Morss's paper s numbers 8 and 9 are 
preliminary to a theory to be introduced on the classification of compact 
different ial manifolds M (with a Riemannian metric). The elements are the 
critical points of a non-degenerate function F on M, together with a subset 
A of the trajectories orthogonal on M to the level manifolds of F. This 
subset A is the set of orthogonal trajectories which emanate from the critical 
points of F. The functions F will be 'reduced' in the spirit of reference 8. 
The end re sul t will be new theorems on diffeomorphisms between manifolds, involving 
in certain cases, singularities dependent on F and A. 

"This work will connect up with paper 4 on 'differential isotopies'. In 
paper 4 Morse gives a necessary and sufficient condition that a sense-preserving 
COO -diffeomorphism of S into E be differentiably extendable as a diffeomorphism 
of E onto E without singularity. A previous important theorem of Milnor gives 
a suffici ent condit ion in the special case that f maps S onto S. No necessary 
condition is given by Milnor nor any theorem when f maps S into E (not S). 

II(C) Morse plans also to verify his conjecture that in the restricted 
problem of three bodies, as defined by Poincare, there always exists at least 
one retrograde periodic orbit of the infinitesimal body. The mode of proof will 
be one that is new and depends on minimizing the J-height of a highest periodic 
curve in a suitably chosen, relative l-oycle of periodic curves. Here J is the 
modif ied fo r m of the Jacobi Least Action Integral, as defined by Birkhoff. A 
proof of this theorem will undoubtedly throw light on the baffling problem of the 
existence of direct periodic orbits in the restricted problem of three bodies." 
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Papers 1 to 9 in the list at the end of this proposal give a background for 
(a), (b), and (c). Preparation for the year's work on (a) and (b) has been started 
and is progressing as expected. To this end, papers 4a and 5a have been published 
and paper 00, of about 40 pages, ~lill presently appear in the ANNALS OF MATHEMATICS. 
Paper ba contains the following theorem: 

Theorem 2. Let Sn be! euclidean n-sphere and Sn-l i!!! (n-l )-sphere ~ 
Sn' n > 1. Corresponding to i!!! arbitrary point Q E Sn_l ~ an analytic diffeo
morphism h of Sn-l into Sn there exists a homeomorphism H of Sn onto Sn 
which extends h, and is such that HI (Sn - Q) is i!!! analytic diffeomorphism. 

The program fer 1963~6 is continued as follows. 

Extending (~). Theorem 2, coupled with the results to be proved in (a), 
will give Theorem 1. The results to be established in (a) require new methods. 
One applies the Brouwer fixed point theorem in a new way to a continuous family 
of diffeomorphisms. A special value of the parameter of the family is chosen by 
means of the Brouwer theorem and leads to the desired results. 

The method of obtaining analytio diffeomorphisms extending prescribed 
analytic boundary diffeomorphisms starts with Coo -diffeomorphisms extending these 
boundary diffeomorphisms. A general theory "on approximating Coo -diffeomorphisms 
by analytic diffeomorphisms" is being developed, both on open euclidean sets and 
on open differentiable manifolds. The theory will bifurcate aocording as the 
boundary conditions permit a Coo -extension wi thou t singularity (Case I), or require 
a point singularity (Case II). In Case I the analytic approximation perturbs the 
boundary values. These boundary values are then restored by infinitesimal analytic 
diffeomorphisms whose existence is established by the aid of paper 7. 

A theory of diffeomorphisms of a differentiable manifold onto itself is 
being developed and will lead to a new representation of the group G of such 
diffeomorphisms as a topological group G, with a Oth-order topology as well as 
with a 1st-order topology. Results of Smale and Royden concerning analytic 
differentiable isotopies on compact manifolds will be extended to open manifolds. 
These methods cover the earlier results of Smale and Royden. 

Extending (!~). This field was initiated by Morse. It is being studied by 
mathematicians such as Milnor, who will publish a treatise in the ANNALS OF MATHE
MATICS STUDIES in 1963 on "Morse's theory of critical points". Kuiper has suceess
fully studied some of the problems raised by Morse in papsr 10. This paper intro
duces a pursly topological form of the non-degenerate critical point theory. 

In extending (b) Morse will solve a problem left by Kuiper and will open 
up a new domain of investigation. This new work will introduce for the first time 
differential caps (i.e. relative k-cycles) associated with the respective critical 
points of index k of the given function. SUch a cap is the union of trajectories 
orthogonal to the level manifolds of f, trajectories which emanate from a 
critical point in the sense of decreasing f. In terms of these caps and their 
intersections it is possible to givs sufficient theorems for homeomorphisms of 
manifolds. One can also give conditions sufficient for the removal by redefinition 
of f, of pairs of critical points of consecutive indices. 
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Extending (.£). After having proved the theorem indicated in (c) the 
existence of direct periodic satellites will be studied. The integral J i9 
nei ther "regular" nor bounded below. However it is believed that the relative 
homology groups in the space of closed motions in an oval of zero velocity about 
the two principal bodies, are such as to imply the existence of infinitely marv 
periodic orbits, with different indices. 

(d) Eetween the theory of critical points of functions on the one hand, 
and the theory of vector distribution on differentiable n-manifold9, M, there 
is the study of r differentiable funotions (f I" .,f) on M when 0 < r < n. 
B.v means of the author's theory of oritical points of ftnctions under general 
boundary conditions it is possible by inductive methods to study the critical 
points of the ensemble (fll ••• ,f). The case r· 2 arises in isoperimetric 
problems and the situation in thi~ case suggests a general method which will be 
explored. 
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Papers of Marston Morse, 1960-1961 

1. A reduction of the Schoenflies extension problem, Bull. Amer. Math. Soc., 
66 (1960), 113-115. 

2. An arbitrarily small analytic mapping into R+ of a proper, regular analytic 
r-manifold in Em' Ist. Lombardo Accad. Sci. Lett. Rend. A, to appear. 

3. On elevating manifold differentiability, Jubilee of the Indian Math. Society 
(1961), to appear. 

4. Schoenflies extensions and differentiable isotopies, J. Math. Puree Appl., 
to appear. 

5. Schoenflies problems, Fund. Math., to appear. 

6. Harmonic extensions, to be pUblished. 

7. Boundary values of partial derivatives of Poisson integral in n-space, An. 
Acad. Brasil, Ci., to appear. 

8. The existence of polar non-degenerate functions on differentiable manifolds, 
Ann. of Math., 71 (1960), 352-383. 

9. The existence of non-degenerate functions on a compact differentiable m-manifo1d M, 
Ann. Mat. Pura App1., 49 (1960), 117-128. 

10. Topologically non-degenerate functjons on a compact 0-manifo1d M, Journ. d'Analyse 
Math., 7 (1959), 189-208. 

Papers of Marston Morse and William Huebsch, 1960-1961 

lao An explicit solution of the Schoenflies extension problem, Journ. Math. Soc. 
of Japan, 12 (1960), 271-289. 

2a. Conical singular points of diffeomorphi sms, Bull. Amer. Math. Soc., 67 (1961), 
490-493. 

3a. The Schoenflies extension in the analytic case, Annali di Math., 54 (1961), 
359-378. 

4a. The dependence of the Schoenf1ies extension 00 an accessory parameter, Journ. 
d'Ana1yse Math., 8 (1960-61), 209-271. 

Sa. Schoenf1ies extensions of analytic families of diffeomorphisms, Math. Ann., 
144 (1961), 162-174. 

6a. Schoenflies extensions without interior differential singularities, Annals of 
Math., to be published, about 40 pages. 
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PRESS RELEASE 

Word has just been received that Marston Morse of 40 Battle Road , Princeton , 

New Jersey, Professor Emeritus of Mathematics of the Institute for Advanced Study, 

has been elected Foreign Correspondent of the Polish Academy of Sciences. This is 

one of the oldest and strongest academies of science in Europe. 

Professor Morse is known as the originator of a new branch of mathematics 

called Variational Theory in the Large. He is Correspondent of L'Acad~mie des 

Sciences de Paris , L'Accademia Nazionale dei Lincei of Italy, and other learned 

societies of Europe. 

cc: 
It,""' ... t, 

IO'tlCES of 
1'rl.llCll1:on 
1'r t 

DICE HqQ:l 
'l lC/J, 

T 

Institute for Advanced Study 
Princeton , New Jersey 
July 23, 1963 

Td • 231) W. 41st t., 
T Blda. , 2~9 V. 43 d .t. , 

2101 eoa.tltuttOll '1/ .,.. " 
190 St . , rrov ., • . 

D. C. 

• Bt • • Pr , R. J. 
Bt. , rr , •• J. 

.. ~:btl:l.tu • • I .V. , 
rr II. J. 

tOIl, D. C. 

• N. J. 
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Harold Marston Morse, prof. mathematics I b. Waterville , Me ., Mar. 24, 1892. 

A.B. Colby 19141 A.M. Harn.rd 1915, PhD 1917. Assistant Prof. '",--ax 
Cornell 1920-25; aesietant prof . Brown 1925-26J Harvard 1926-35 (prof 29-35») 

prof. Inat. Adv. Study" eince 35. Emeritus since 1962). Cone. Office Chief 

of Ordnance U.S. Ar/Ir1, Nat . Def . Research Com. ChInn. U.S. Nat. COllI, Mathematics, 

1958- J T.p. Int. Math. Union 1958-. Fellow Amer. Acad . Arts and Sciences, 

Nat. Acad. Sci., A.A.A.S., etc. Man;y foreigru CU-colo Mat. di Palermo, Academic 

delle Sciense Bolop, Heidelberg Acad . Seis., French Acad . Seis ., Aceadema 

Naeionale doi Lince1, Italy, Polieh Acad. Scis., Corr. memo Acad . Rumanian 

People's Republic . Awardas Croix de Cluerre with Silver Star, Chevalier Legion 

of Honor! Meritotioua Service award, U.S. ArrIr1 Ordnance, 1944; National 

Medal of ,.. Science, 1964 (presented by Prellident Johnson at White HOUBe, 

Feb. 8, 1965). Authors ColloquiUII Lectures on the Calculus of Varistionll 

Funct1.onal Topologr and Abstract Variational Theory, and others. Editor: 

C~o.ito }tathematica; Princeton Mathematical Seriss . 

From • press release of 8/2/62, announcing the election to the Accademia 

Naei onale de1 Linceit 

"Professor Koree is known as the origimtor of a branch of mathematiee that 

is studied tlIroughout the academic world. His "Variational TheOl7 in the 

LargeW bae been exteneive~ applied in other branchell of mathematiclI, axl in 

pb,ysics . His intereeta extend beyond mathematice and include the problem of 

the proper relation of mathematics to the arts and philollophy. He is the author 

of eeveral eeS8iV'B in this field ltlieh affirmthat the affinity between mathematice 

aIId the arts 11ell primarily in their modell of d1.lIcovery, in their intuitiYe 

reoognition of beauty." 
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~ss RELEASE Princeton, N. J., August 2, 1962. 

Dr. Marston Morse, Professor of Mathematics at the Institute for Advanced 

Stu~ has just been elected foreign mamher of the Accademda Nazionale dei Lincei 

of Italy. He is one of about ten scientists in the United States who have been 

eo honored. 

This acadel1\Y is one of the oldest in the world, having been founded in 1603. 

Its symbol is the sharpsighted lynx. Galileo was among its first members. 

Professor Morse is known as the originator of a branch of mathematics thet 

is studied throughout the academic world. His "Variational Theory in the Large" 

has been extensively applied in other branches of mathematics, and in p~sics. 

His interests extend beyond mathematics and include the problem of the proper 

relation of mathematics to the arts and philosop~. He is the author of several 

essays in this field which affirm that the affinity between mathematios and the 

arts lies primarily in their modes of discovery, in their intui ti ve recognition 

of beauty. 
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THE INSTITUTE FOR ADVANCED STUDY 
PRINCETON, NEW JERSEY 

SCHOOL OF MATH.EMATICS 

Dr . Robert Oppenheimer 
Institute for Advanced Study 

Dear Robert: 

March 29, 1962 

When I asked the Air Force to accept mY proposal for re search, 
Pahrer said that because of the lateness they would be able to 
accept the proposal for one year. He said at the time that a 
proposal for three years should come in as ear:q as March of this 
year • 

I am therefore anxious to send in this proposal at once . I 
hope you will f ind it satisfactory. 

MMcdu 
Enclosure 

Very truly yours, 

Ik~~ 
Marston Morse ... 
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February 16, 1962 

TOI The Faculty 

From: A. BeurliIlg , L. Borel., D. Montgo~ry, M. Morss, A. Selberg, A. Weil 

As far as any one of us can remember, ws have been guided primarily 
by tbe rule of always making the best choices we knew how to make from 
among our fellow-roathemat1 "j ans • None of us has ever been aware of any 
agreement or tradition that could validly interfere with this cardinal 
principle . 

Nothing could be more f a tal to us than any visible departure from 
it; it is largely because we have followed it consistently, and because 
this has been widely understood and acknowledged, that the Institute has 
achieved its unique position in the mathematical world. 

On the present occasion, we have been gratified to find that this 
-~ lic:y has led us to give recognition to the increasing stature of the 
Amerj,. 'l~ -~" ':-::tn:lt.i.<, . ' ~~hool, whict> +;~'" T"stitute has in 110 small way 
helped to develop . 

We do not wi sh to dictate policy to other groups at the Institute. 
At the same time, we greatly fear that any attempt to interfere with this 
principle of ours, on grounds of expedisncy and appeasement, would have 
the most serious consequencee for us and for the Institute as a whole. 

P.rofessors Alf61di 
Cher:dss 
Dyson 
CUldel 
Kantorowicz 
Lee 
Meiss 
Merit ~ 

Oppenheimer 
Pai :) 
Panof dky 
Str6mgr "'., 
ThoIn?son 
Whitney 
Yang 
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THE INSTITUTE FOR ADVA CED STUDY 
PRINCETON, NEW JERSEY 

SCHOOL OF MATHEMATICS 

Dr. Robert Oppenheimer 
Institute for Advanced Study 

Dear Robert: 

January 15. 1962 

I am enclosing something from the Friends of the Princeton 
Public Library. Because of your children I thought you might be 
interested. 

The Borough and Township are greatly in need of a new public 
library which would be financed by the Borough and Township. The 
object of this new organization of Friends is to promote interest and 
understanding of the public library's function. Back of it is. of course. 
the hope that these Friends will make the administrators of the Borough 
and Township so aware of the need that they will take the necessary 
action. 

MMrnp 
Enclosure 

Cordially yours. 

Marston Morse 
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SRMM 

Headquarters 
AIR FORCE OFFICE OF SCIENTIFIC RESEARCH 

Office of Aerospace Research 
United States Air Force 

Washington 25, D. C. 

Professor Marston Morse 
School of Mathematics 
The Institute for Advanced Study 
Princeton, New Jersey 

Dear Professor Morse: 

Thank you for your letter of 2 Nov~~~ 
about your status at the Institute. 
and further clarification of your e 

ccvL. Oppenheimer 

8 Nov 61 

ormation 
confirma ti on 

May I take this same oppor]lllu.J;\t that this 
Division has technically appr 
"Analysis in the Large." Yo 
Office shortly. I wish to a s 
is not a commitment, as onlY 
authority. 

sal for research on 
e r om our Procurement 

t his present l etter 
ent Officers have that 

This also seems occasion to make r eference 
to possible research s port f r the two- or three-year per iod 
beginning 1 July 63. your intention to continue t his 
research and request for that period, we would appr eci ate 
receiving a corresponding proposal. It should definitely r each 
us by late Spring, 1962, but it woul d be entirel y appropri ate 
for you to submit it any time before that. 

With continued best wishes. 

Sincerely, 

/s/ R. G. fuhrer 

R. G. POORER 
Chief, Ma thema tics Division 
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HEADQUARTERS 

All FOICE OFFICE OF SCIENTIFIC IESEAICH 

SBMM 

OFFICE OF AEROSPACE RESF.ARCH 
UNITED STATES AIR FORCE 

WASHINGTON 25 . O . C . 

Dr. Robert Oppenheimer, Director 
The Institute for Advanced Study 
Princeton, New Jersey 

Dear Dr. Oppenheimer: 

31 Oct 61 

We wish to acknowledge the receipt of the 

proposal entitled "Analysis in the Large" prepared 

by Professor Marston Morse. 

We will advise you of our decision on this 

proposal as soon as possible . 

Sincerely, 

~/2 
R. G. POHRER 
Chief, Mathematics Division cc: Pr of Morse 
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morosAL FOR ONE-YEAR GlANT FRCJoI 

cc: AFOSR - 15 
~s . Hobson - 1 

Mr. Morgan - 1 

Am FORCE OFFICE OF SCIENTIFIC RESEARCH 
SUBMITTED BY THE INSTITUTE FOR ADVANCED STUDY, mINCETON, NEW JERSEY 

The bidder represents that he has not employed or retained a companY 
or person (other than a full-time employee) to solicit or secure this grant, 
and agrees to furnish information thereto as requested by the Air Force 
Office of Scientific Research. 

Estimated budget, July 1, 1962 to June 30, 1963: 

Salary for Professor Marston Morse 

Overhead (25 percent of salary) 

APHtOVED FOR 

~12,OOO.oo 

3.000.00 
$15,000.00 

THE INSTITUTE FeR ADVANCED STUDY: 

Robert Oppenheimer, Direotor 

Date October 26, 1961 
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ffiOCRAM OF MARSTON HORSE FCR YEAR JULY 1, 1962 TO JUNE ~, ®. 
The title of the program would be "Analysis in the Large". It would 

include work on differential topology and celestial ~chanics. 

On the differential topology side the program would start with a proof 
of the following very general theorem. 

Theorem. Let E be! euclidean n-space, S an (n-l)-sphere in E 
!!!!! z !£ arbi trag point £!! S. 

A real analytic diffeomorphism f of S into E admits an extension 
F !!! a hoiiiiiomorph1sm of E onto E, suCh that the restriction of F ~ 
E - Z 18!!:!!1 analytic diffeomorphism £!. E - z onto E - a, ~!!:!!!h that 
F is analitic and regular !! !!!! "point at infiniW" in ~ !!!.!!!! of !l!! 
geometry ~ inversion. 

(1) Other theorems, to be presented, will show how general such 
extensions are{ how they may be varied, and the general nature of the singularity 
at z (if any). Extensiona F will be shown to exist, carrying a finite number 
of prescribed points not on S into a finite nUlllber of presoribed points not 
on f(S), provided this prescription is consistent with F being a homeomorph
ism of E onto E extending f. New methods must be introduced to obtain 
these results. 

(2) In "Differential Topology" proper Morse's papers numbers 8 and 9 
are preliminary to a theory to be introduced on the classification of oompaot 
differential manifolds M ( with a Riemannian metric). The elements are the 
critical points of a non-degenerate function F on H, together with a 
subset A of the trajectories orthogonal on H to the level manifolds of F. 
This subset A is the set of orthogonal trajectories whioh emanate from the 
critical points of F. The functions F will be "reduced" in the spirit of 
reference 8. The end result will be new theorems on diffeomorphiama between 
manifoldS, involving in certain oases, singularities dependent on F and A. 

This work will connect up with paper 4 on· "differential isotopies". In 
paper 4 Morse gives a neces.ary and sufficient condition that a sense-prellerving 
Coo-diffeomorphism of S into E be differentiably extendable a8 a diffeo
morphism of E onto E without singularit),. A previous important theorem 
of Milnor gives a suffi~ condition in the special case that f maps S 
onto S. No necessary condition is given by Milnor nor any theorel1l when f 
maps S into E (not S). 

(3) Morse plans also to verifY his conjecture that in the restricted 
problem of three bodies, as defined by Poincar'. there always exists at least 
one retrograde periodic orbit of the infinitesimal body. The mode of proof 
will be one that is new and depends on minimizing the J-height of a highest 
periodic curve in a suitably chosen, relative l-cycle of periodic curves. 
Here J is the modified form of the Jacobi Least Action Integral, as defined 
by Birkhoff. A proof of this theorem will undoubte~ throw light on the 
baffling problem of the existence of direct periodic orbits in the restricted 
problem of three bodies. 
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Papers of Marston Morse, 1960-1961 

1. A reduction of the Schoenflies extension problem, Bull. Amer. Math. Soc., 
66 (1960), 113-115. 

2. An arbitrarily small analytic mapping into R of a proper, regular, 
analytic r-manifold in E, Ist. Lombardo Accad. ScL Lett. Rend. A, 
to appear. m 

3. On elevating manifold differentiability, Jubilee of the Indian Math. 
Society (1961), to appear. 

4. Schoenflies extensions and differentiable isotopies, J. Math. Puree Appl., 
to appear. 

5. Schoenflies problems, Fund. Math., to appear. 

6. Harmonic extensions, to be published. 

7. Boundary values of partial derivatives of Poisson integral in n-space, 
An. Acad. Brasil, eL, to appear. 

8. The existence of polar non-degenerate functions on differentiable 
manifolds, Ann. of Math., 71 (1960), 352-383. 

9. The existence of non-degenerate functions on a compact differentiable 
m-manifold M, Ann. Mat. Pura Appl., 49 (1960), 117-128. 
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THE INSTITUTE FOR ADVANCED STUDY 
PRINCETON, NEW JERSEY 

ICBOOL 0' IU.THOU.TlCS 

Dr. Robert Oppenheimer 
Institute for Advanced Study 

Dear Robert: 

October 26, 1961 

I talked with Dr. R. G. Pohrer who is the Chief of the 
Mathematics Division of the Air Force Office of Scientific Research. 
As reported by Dr. Knox Millsaps, Executive Director of the Office 
of Soientific Research, they are short of funds for next year, 
effective July 1, 1962. However, they will receive (and favorably 
I think) an application for a "grant" from the Office of Scientific 
Research for the support of lIlY program of research for .ll!!!! year. 
This does not mean that sometime during the year one could not 
apply for an extension for the following year. 

I have drawn up a proposal for this grant which seems 
appropriate, and have included a statement of my program together 
with a relevant bibliograpl:\y. This program and bibl1ograpl:\y should 
be sent with the proposal. 

With lIlY thanks for your interest in this matter, I am 

MKcdu 
Enclosures 

Very truly yours, 

r'v\~~ 
Marston Korse 
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5 October 1961 

Dear Atle : 

Marston has asked me to let you know that 
be would now prefer it if you would i gnore bis 
letter to you of October 2nd. rr "e must return 
to i t l ater, you will bear from lie. 

Very sincerely, 

Robert Oppenheimer 

ProfeB8or A tle Selberg 
The Institute for AdTanoecl St~ 
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THE I NSTIT UTE FO R ADVANCED STUDY 

P RINC ET ON , NE W JERSEY 

Professor t l e Sel b r g 
Institute for dvanced Study 

Dear Atle: 

October 2, 1961 

Last year I spoke with Dr. Oppenheimer and some of you about a contract 
for lIlY research pro·~ __ ""or the academe year 1962-63, the DIOney, approxi-
_tel;y 2,000, b from the Air Foree or NSF funds . 

his year 
extellllion probl.,..,\..u>~~ 
For example, I hav_ ~~~ 

ned fundamental result concerning th Schoenflies 
as vell as in the diff erentiabl e cases. 

;p--..:. ... "'following theorem . 

Theorem . Let n-space , an (n-l)-spbere in , 
II an arbitrary point on anal;ytie diffeoJlOrphi_ of S 
into E . here exists an '""':t.~em.'~n 
E onto E, whose restriction 

f which is a oo-omorphism of 
anal;ytic diff eomorphism of 

tic at 00 in the s enee - z onto E - II, and w hieh i r!i"'I~.IOI;~PfJI 
of the 801118t.ry of inversion. 

()ltstanding is the nature of he SJ.ll,jj;w.'ory. 
the probl ems that I shall attack next y ar . 

a t II. This i s one of 

I llhall also study differentiable Iso ell . This is a f i 1 to 
which Milnor has contributed . I have a t heorem which oes consi der abl;y 
beyond lnor I s t heorem . 

There are theor81118 on the laBllification of co pact d1ff r ontiabl e 
manifol ds which can be couched in tenu of DOn~e enerate functi ons on such 
~folds and a subset A of the orthogonal trajectories to the l evel mao1-
folda of such functions . The IlUbset A 18 the set of trajectories which 
emanate from the critical pointe of the function . No eneral theory of this 
type is in existence. I shall io1 tia te such a theory . 

I shall also verily a conjecture JIIIlde by me some time ago, that in 
the restricted problem of three bodies there al ways is at least one r e tro
grade periodic orbit of m:1n111ax type. The fu.nction whose critical extremal!! 
are examined i8 t he Jacobi Least Action Integral . No such t heorem as this 
has been established by Blrkhoff or anyone else. I think the examination of 
the proof of this theore .. IIq open up the baffling problem of f inding the 
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Professor Atle Selberg - 2 - October 2, 1961 

topologically necessary direct period orbits . This will not be approached 
by way of Fbincare ' s geometric theorem, which I have reason to believe is 
inadequate . 

This gives an idea of a few of the things I propose to do. 

The School of Mathematics should decide on this without ~ presence. 

Si cerely yours, 

r---JlI&l!lIton Morse 
MMcdu 
cc :~. Oppenheimer 
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U N V E R 5 T Y o F M A I N E 
ORONO, MAINE 

DEPARTMENT Of MATHEMATICS AND ASTRONOMY STEVENS HALL 

Januar y 10 , 1961 

Secretar y 
Institute f or Advanced Study 
Pr inceton , New J er sey 

Dear Sir: 

I should like to recommend to our Presi dent 
and Board of Trustees that Pr of essor Har ston 
Morse be given an honor a r y doc t or ate fr om t he 
University of Maine . This would seem part i cularly 
fitting since he i s a native of this sta t e . 

I f it is not too much tr uble f or you I 
would appre ci ate r eceiving any data you may have 
r eadily avail abl e and whi ch can be used to sup
port t he recommenda t ion. I seem to r ecall havi ng 
s een some Institute r epor t on Pr of essor Mor se 's 
varied a c tivities and honors , but canno t r emember 
where. 

All I can do is r e commend this matter, of 
course , but wish to make t he case as strong as 
I know it can be ma de . 

SHK:rd 

Sincerely, 

~It~ 
Spofford H. Ki mball, Head 
Depar tment of Mathema t i cs 
and Astr onorry 
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co Mr. Morgan 

20 April 19,9 

Dear Professor orae, 

The Trustees of the Institute, eting on April 18th, 
have fixed your salary, and that of your colleagues, at 
122,,00 a year, starting July 1, 19,9. 

I am glad to tell you the good nawa. 

Very sincerely, 

Robert Oppenheimer 

Professor Marston Moree 
The Institute for Advanced Stuqy 

• 

Records of the Office of the Director / Faculty Files / Box 24A / Morse, Marston 1948-1967 
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA



COPY 

THE INSTITUTE FOR ADVANCED STUDY 

Princeton, New Jersey 

The Faculty 
The Institute for Advanced study 
Princeton, New Jersey 

Dear Colleagues: 

April 9, 1959 

Having heard and read so much concerning the future location of our library, 
you will :perhaps bear an additional word of clarification. This letter is written 
not for the purpose of amendment of any previous record, letter, or committee 
report, but to make sure that a point of view is understood. I have participated 
in the development of Fuld Hall so intensely from its infancy that I would regret 
any misunderstanding of my conception of its optimum future use. I shall recall what 
I said at our last Faculty Meeting. This statement was substantially as follows: 

My colleague, Professor Panofsky, hopes that the main reading room may be 
converted into a Common Room for the use of Faculty (and, I presume, Members) of the 
Institute. Professor Weil has just indicated his approval of this idea. A proposal 
of this nature was discussed by the Faculty-Trustee Committee. I have always approved 
of this idea, and not only approved, but approved enthusiastically. 

Moreover, in case the libraries of the two schools should be separated, in no 
sense would I like to see Fuld Hall become a Hall primarily for the mathematicians. 
In particular, if the libraries should be separated, various rooms would be vacated, 
including most of the offices of the librarians, the various rooms now used for 
libraries for the School of Historical StUdies, and possibly the room housing the 
Rosenwald Collection. I would hope that the members of the School of Historical Studies 
would not only retain all of their offices now in Fuld Hall, but share equitably in 
the occupation of the rooms vacated. 

Over the years, there have been progressive changes in the use of our present 
Common Room. I believe that the cultural and intellectual life of the Institute 
would be facilitated by a restoration, in a new location, of the original kind of 
Common Room. (End of Quotation) 

Very truly yours, 

Marston Morse 

MMmn 
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Princeton Historical Sooiety, November 19, 19;>8. 

'rhe fun:iamental philol5opl\;y of the Institute for Advanced Study 

was forlllUlated by its first director, Abraham Flexnazo. To understand t!:d.s 

philosoph;y it is necessary to understand someth1llg of the histor,- and 

character of l" lexner. -Without being a creative scholar hillISaU', FlElXll8r 

had an eoormous respect for reaearch and learn1n8. 'lhe immadhcy of knowledge 

was to hilll no l118&8ure ot it. value. His experience in the procesa of 

reroodllling msdical education had given h1lII an 1na1ght into the burden of 

organl.zation and ""=1 n1stration. lie knew that adDdn1atrative duties, 

while necessar,r in their place, vere incompatible with creative scholarship. 

He foreeaw a future in which universities would get bigger and bigger, 

lihere science and scholarship would be dragged into the market. place, and 

made to serve a raul.tipUci ~ ot purposes, -- 801118 of thelB sound, but almost 

all of tDelll das~ct.ive of t.hat peace and f reedom which era essential. for 

true reflection and disoovery. 

In long conversations with Mr • .lJall\berger and hie siater, i'lrs. Fuld, 

&rOund 1930, he pre.ented the" icieas with the persuasiveness of a man who 

knew well what he was ta1Jdng about. He brought the matter to a focua in 

his propoul. that an Inlltitllte tor Advanoed Study be founded. Mr . BaJaberger 

and I-Irs. Fuld were pereu.ade(i'but deliberate. They agreed with Dr. FlIlXIll8l' 

that fundamental questioIl3 IWst be studied. rlhat should be the subjectll 

which the Inetitute should first attack, what echolarll should l.e4Id, what 

conditions of study would be most affective for such an institute? 

With .:r8. flexner , Dr . flexner was of! to Em'op", to llerlin, 

Pari 8 , Oxford and Cambridge. He talked vi tb liadamard in Paria , Gilbert 

~;urray and the ph;ysiolog1at Hill in England. In the course of tim. he 

/ 
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cazne to the oonclusion thAlt the Institute should begin with one wbJact and 

he hit upon matheDlatios for three reasons. I quote s 

• (1) Mathelllatics vas f'Ilnda_ntal} 

"(2) It required the leaa~ invut-nt in plant or book3} 

11(3) It had become obrlous to 1M that I could obtain greater agrauent 

upon per30nnel in the field of mathe_tics than in asq other subject." 

Al though Dr. Flexnlll:' does not record the following fact in hill boolc 

"I Realember.· I knew b,. virtue of lIlY poai tion a3 Profuaor of MathematiclI 

in Harvard that Flexner discussed the question ot establishing tha Inlltitute 

in Call1bridge with President Lowell. The exact detaUs of tha conversation 

did net tuter down to the IJepartl:lent of Mathamatios, but enough did cOIle 

through far us to know that Flexner and Lovell were not of one mind. 

Lowell was not ready to grant that autonolllY which Flexnlll:' deeMd eseential. 

The stor;r was quite oth4lrwisa with Hibben, then President of Prlncston. The 

new Institute would ba welcolH to Ehara Fine Hall vith the Princeton 

DepartDent of l-!atheftlatics and with completa autollOlO' . with this decision 

President Dodds, Hibben's succesllor, heartily agreed. Thne l''ine Hall. became 

the first seat of the Institute for Advanced Stw:\1 . As Profes80r Panofslc;y 

will tell you, the classiciste, historiana and econolliste who were added to 

the Faculty Bhortly after the fir s t. mathenw ticion. ocoupied the white i'rSlll8 

building at the corner of Alaxandor Street and College Hoad . I lIlUSt add a 

no te or nostalgia to all this. Those rirst years in Fine Hall were ver;r 

pleasant. There was a Bonse of lebllr8 and paace about Fine Hall. in those 

da,ya which it would be diffioult to recapture in the atoJll1.c era . 

l'he preble. of saleoting the first profosliOre of mathellllltica 11&8 

slowly but surel,y solved. Einlltein was firllt approacbed while leo turing in 

Calitcrn1a. As one would expect of MIlstein, hill ontbusia8lll wall great and 
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grew steadily greater. He had llttle idea of t he practical a speote of tile 

matter, but t tua was not neC9ssary 8inC9 Dr. Fl axnsr and Nrs. £instein 

r eOl d lly arr anged for his future reDIunel'at.ion and security. 'rhe deoidon 

of ller:nann j,'eyl to COll& to the Institute lias diffioult. He had strong t.1e8 

in Europe. But the atorlllllhich Hitler was brewing W&S in the ofting so 

that Wayl cams finally to cast his lot with tba Institute. Ph11osopber and 

historian of scillnce, a IIIOlder of the _theaatica in relativ:l..t.T and quantua 

mechanica, he wall a tower of strength for tha Institu.te. 

On the Amlirican 8oene. Oswald Veblen was at onee ready for the 

ideal. nEAl adventure . TogetbBr od th FlUDer he did more than anyone olee 

to determine the conditions under which the Institute should start. He 

confirlll8d the viall of others with who. Fle:xner talked that Alaxander and 

von Neumann should be invitad to be 1T0r.seors. He included me in his 

list and sought 1lV conaent two years before I was ready to give it. in 1935. 

It 13 of interest that thrse of the 1T0fsesore now at the Institute for 

Adnnced s tu<ty were for;narl,y Profusors at Iial'verd Univers1.ty. I beli.va 

the reasons wh;y W8 were odlliDg to leave uarvard, and at the ealllOl t1ma 

regretted it, were held in coaaon. In !IV own cas8, I was Cha:i.rtII&n of the 

Board of Tutors of Ma tbaaat1c8. wae alaUd to be Chairman of t.be Departlnant, 

and was ir.Imersed in t.ile vl1T7 heart of m;r research. I valued all. of these 

Bctiv:l..ties, but knew t hat 1.t would be imposldble to carry thelll. all out. 

simultaneously. I lII/ld. m,y decision to OOJ118 to the Institute and bave not. 

been sorry for it. 

You have read during the last wellk of the award of tile third 

Fermi Prize to EUgene Wigner of Princeton Uni versi t.T • It' colleague, J obo 

von Neumann came to this country around 1930, Eugene Wigner came arolll1d 1932. 

I was with Wigner on the boat that brought him to the UnJ.ted States. The 

Records of the Office of the Director / Faculty Files / Box 24A / Morse, Marston 1948-1967 
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA



- 4 -

story of how tbase ti~ great lIlathematicL'lns made their genius felt., and 

in the course of twenty-five years rose to the point of receiving the 

ul tiJDlltit Fw-lJIi award frona Congrese, is without parDJ.lel in our hiator),. 

The pure mathematicians who have been added to the ~'acultT at 

the Institute since the earq daTa are as followe: 

Carl Ludwig Sleg!l, elllinent Oernaan matheJllatician, camo to tile 

Institllte ~ a ~!embar in 1940 and was a Profe880r froa 1945 to 19.51. The 

influence of his writinge and of his teaching has been very grea~. lie 

was one of the first of th8 Oerraan scholars to return to QarllWliY after the 

war. There is a poesibl11 ty that he m&if return to the Institute during the 

year of 1959-60. 

Six other pure mathematicians have been added to tbe Facult;r 

slnce 1950. Each at them daservee a special account. I ohall mention 

just two, Kurt G8del and Hassler Whitney. GlIdel crune to the Insti tIlte in 

1946 and became Professor ln 1953. He 10 counted by JDIIIV as the greatest 

logician since Aristotle. Cartainq his D18thods in logic =e studied wherevf!l' 

logic is studied. He 01&8 Ein.tein'e closest companion in Einstein'e last. 

yeare. 

I shall abo Mention llaeder ~Jhi tney who w .. at one time My" 

colleague in 1Iarvard.. I have the greatest ad.m.ration for hie geometric 

insight. He has introduced man;y new concepts into mathematicl!!. Withal he 

is most hwr.an. You Wiry see h1.'11 playing the viola in the rrinceton S1JIIPhon;y. 

It you havs the habit of climbing the irlghest mountaina in the Alp., you 

might very lIell meet him at the aUJlllll1t of a peak on any ~'e dll3'. 

In ths field of physice, ae distinguished frOID mathslI!Btica, 

three Professors and four Mellbers of the Institute ban received Nobel Frizes. 

As you doubtless relll8l1ber, Einstein received the Nobel Frbe in 1922 be.fore 

I :r """ ~....:. \ ~ (. 0 
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he ever C2J1l8 to the Institute. 

~Iolfgang Pauli was born in Vienna. He was a Viait~ Professor 

et the Institute at various tilnes between 1935 and 1946. He received the 

Nobel. Prize in 1945. Einstein regarded Paull. at om time as his successor 

at the Institute. Like Niel.3 Bohr, Pauli haa been Q frequent visitor at 

the Institute, and haa IIlwt1i'f3 bl"O\lght words of wisdom. 

rsidor Rab1 WM a Mellber of the Institute for Advanced Studjr in 

1939. I have a particular interest in b:ilII bec8UBe I taught him the 

III11th8lllatics of relativity' in 1921. in Cornall Uni~rsit;r. He received tbe 

Nobel Prize in 191!4. 

Hideld l'ukmrA was a Member of the Institute fo r Advanced stud;r 

in 1948-49 and received the llobe1 Prize the sane year. An e~ ~

tinguished Japane" math8111atician, Prolesaor KOdaira, is shared by' Princeton 

University and the Institute. Like Yu.ltawa, Koda1ra has received "he 
highest hanel'll from the Emperor of J span. 

MIo/ I interpolate the foll~ remark? The last count which I 

bave made of the number of foreign nations represented at the Institute for 

Advanced Stu~ gave the munber f1!teen. 

Paul Dirac c_ to the Institute in 1934 as a Visiting Professor. 

lie is a Member here again at this tble and has visited the Institute several 

times between 1934 and 1948. He received the Nobel award in 1933, the 

oril3" Member of the Institute for Advanced StudiY to recei~ tl-.e Nobel Pri:r;e 

before he was Ii }!ember. John D. Rockefeller is remembered fOr his 

distributiona ot dil!les. Dirac is romemhered for d.1stributionoS Period, 

I will let this mathematical. oniglna pass. 

Cben Ning Yang is the young Chinese p~sicist whose name 

together with that of his colleague T. D. Loe haa been associated with 
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parity, or rather with the rejeotion of the axiO!ll of parity. Lee was 

a Member of the Institute f or Advanced 5tuqy .t'1r3t in 1951-53 end again 

a l~El!Dber in 1957-58. Yang is our youngest Professor of Physios. His 

clarity ot thought" insight and fidelity to experimental. knowledge are 

rega:n:ied as tru1;r except:l,ona1 by Ms colleagues. 

I have referred to these Nobel Laureates, not beoause I attach 

1.U1du. importance to !Iobel Prizes, but because to you as h1storillll8 there 

is something objective and 1mpersona1 in such a Nobel arard. These 

awards giva evidance over and above m;r own subjeotive- bias in favor ot 

my colle~s. 

The p riMS open to matbematicians are not taken too serioua:q 

by mathematicians BO t hat I need not buJ'den you with the list of their 

numeroUB awards. l"lbat is perhaps more significant is that the 1nfiuence 

of the School ot Mathematics is felt throughcut the world in an extra

ordinary- w;vr. Last:rommer an International Con,gresa of Mathematic1111l8 

was held in Edinburgb and was attended by 1,,600 mathematicilln.S i'roI1I all. 

over the world including Russia and its satellites. There were dxty 

invited addresses. or these sixty app1'QldJ:late:q bal.t were given by 

meJlIbel'll or fonaer _bers at the Irustitute for Advanced stud;r. 

My account of the Institute vould be inadequate if I did not 

mention the presence in our midst of psychologists. For reasons which 

may seem strange, psychologists are accredited to the School of Mathe

matics. To rna their presence has" on several. oCC38ions, beoome very real. 

The French psychologist Piaget tells U$ of the psychology- of learning and 

e:Jpecial:q of the learning of the young. In this field I have much clinical 

evidence with m;r seven ch:tldren. And arwcne who loves adventure JlIU81, find 

the psychologist KObler of interest. The ph:tlosopher WhitGhead eald that 

he could learn even from his students. KObler leanlS even from his an3mals, 
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and learns how they learn. But l>'hitehead and Ktihler had extraorcllnmy 

powers of perception. 

I have l eft to the last the problem of telling you what the 

mathematicians do at the Institute for Advancsd Study bec<IUBs this is the 

hardest -ta3k. I can slry in a negative sense that we have no required 

lectures or courses, no deans, no tuition, end no football tellll8 ex;:ept 

the ~romptu ones that come to life on 11 good 1'ill. day on toe green in 

back of the Institute. The intellectual life at the Institute ill something 

like a ~aker Meeting. You speak when tho spirit lI10Tes you. There are 

s e:ninarll of all sorts; sellli.nars to hear what the !o'.embers are doing in their 

own research, and seminars to read together the more G~ni1'icant ~1rs 

on present dey mathematics. 

A MeIIlber. no matter how yOtUlg, oan give a seminar. prorlded he 

can find a g l'CUp of mathemat1cillJls who think it profitable and interesting 

to listen to him. The art of collaboration is h18~ dneloped at the 

Inatitnte. 

There exists a deep underground of math8llla:tical conjectures and 

rwnore. Some conjectures are proved or d1sproyed or elaborated into major 

theorems over night. Other problelllS defy the YSIll"S. 

With all this indlrlduality, this treedOlll and independence, the 

main tree of mathematics takes rlsible and definite form. The great con

ceptions of Hilbert and Poincare, md the rest of modern mathematics, are 

shaped Rlld evolved frcm day to dey. There is infinitely- llIIlch to be done 

but mathematicians are not lost in this infinitude. 

A word /!!8iY be appropriate as to the succe980N of fiexner. 

Dr. I\rdelotte bec_ Director in 1,939 and Dr. Oppenheilller in 1947. 

Dr. Ajrdelotte was destined to be our war-til1le Director. With bis generous 
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consent and that of the Trustees, many of us vere per:nitted to serve the 

country in those w"il's in wh10h we were best adapted to serve. Dr. ~del.otte 

called on the Faculty f or adrlce maro than did Dr. Y.lexner. snd the Faculty 

responded in a way which I believe added to the structural. soundness of the 

Institute. Those of U3 who knew hilll best respected him and loved him. 

Dr. Cppeoheilller bec8118 DU'ector in 1947. How much the Institute 

bas changed since be bee.e Director 1s shown by the tact that au o£ the 

Professore of Matbel:latics and Pb;y:!lca now on the Facul.ty except m;raelf have 

beCOlllll Professors at the Inatitute under his Directonh:ip. He 111 One of 

the very f _ DU'ectol"ll of research 1natltutions in this countr,y who 111 

h1Jnael.t both a Direotor and a great researcb ecientillt. '''e are grate!tU. 

for his ilIIaginatiV'IJ 1eadenhip which has extended tar beyond the dOlllaiM 

at ~atiCl8 ;md pb;:rUcs, and which has provided tor us and for IIWl;1 

other:. a sati3i';ying aultural hOlllS. In mathSDLat1cs we hsve been pem1.tted 

to sban and are gl~ to shal"ll with Dr. ~penhe:imer the responsibll1t;;r for 

what tbe In3tltute baa b4ICQ .. in mathematics. It hu been a labor or lon. 

My- account to you ot this world ot matl'.GrIlatic1.ane haa been in

adequate. To trul3 understand it ;you must be imJnensed in it. Tet I th1nk 

I can req on you' sympatbet.1o understanding to col!!plete the picture which 

I bave attell\'ted to paint. The universe of mathal1latios is a part. ot a 

larger uniV'IJnse whose lII8aning yau historians have the rssponaibll1t;;r to 

intelpret. I hope you will f'1nd the proper place in this larger world 

tor mathenultics. 

Hanston Morae 
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) June 19$7 

• 

Dear Profes801' orae. 

18 you know, the Trastees ot tho InsUtu tar Advanced Study 
baft been considering the adequacy ot retirement and p818ian ts, 
both tor the Fe.cul.ty and for others tIbo are in the emplqr of the Institute. 
Tbeir del. tione bave led to BCIIIII chan in Hcy, all of which 
should be favorable for the empl.a,y8e, aad B e of tlbich affect. you. 

1. T e tory a&8 tor retJ. mt tor ot the Faculty 
bu been advanced to tM June ~th fol.lml1ng their 70th birthda.Y. 

2. The Ins'tttu:te will allocate the that it , hieb is 
fUty per cent of the total armual contribution that you and the InsUtute 
melee tow your ret1.reclent, to Colle&8 RetJ. t q,uiUell Fund. Thill 
f'und hall been elltabl1ahed in order that benllficiarie be Jl1'Ovided 
with a hedg -rnir t inflation, through 1nvea'bDent in eq,u1Ues ose value 
aDd 10"e ir,co have increased with th yean in th pIlllt, and are 
expected to inc e in the future . The Truate s are -are of the fact 
that benefits !'rom .R.E. F. vary provid8d in C •• E. ' oontracts, an 
are not guaranteed all thea a\:cruing under T. I .A.A.J but they believe 
that, uader tJ;,e C. R •• -T .I.A • arrang nt, your total pension ia far 
more likely u. exceed that provided by T.I.A • alone than to tall below 
thi 

Within the I18xt ElOnthll you will receive a new contract.f.'ro T. I .A • 
describing the Jl1'OvillionB under .deb your tirement benefits "ill be 

Should you Lave Bn.Y IlU8SUOIlll about that con at or thill letter, 
or the tters touched upon in it, please do not heBitat. to let 1l1li lmow. 

Very sincar6)l3, 

Robert Oppenhomsr 

Profe Bor K. oree 
Institute for Advanced st~ 
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ffiESS RELEASE: June 7, 1956 

Word has just been received at the Institute for Advanced study 

of Princeton, New Jersey, of the election of Marston Morse, Professor 

of Mathematics at the Institute as "Correspondant" of the French 

Acadel'l\Y' of Sciences. The total nUlllber of American "correspondants" 

and associates of the French Acadel'l\Y' is now ten. Professor Morse is 

known throughout the mathematical world as the originator of one of the 

few branches of mathematics created this century. It is called 

"Variational Theory in the Large" and has been extensively applied in 

other branches of mathematics and physics. Van Hove, a Belgian physicist, 

has recently applied this theory to the crystalline structure of solids. 

Professor Morse succeeds Frederic Riesz, Hungarian mathematician, 

as "Correspondant" of the AcadeD\Y. R1esz himself was the successor of 

David Hilbert, the great German mathematician. 

The first French Academy of Sciences was founded in 1660 and 

included Descartes and Pascal as members. 

r • .."" .. (' 

oJ 
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HEADQUARTERS 

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH 
All RESEARCH .nd DEVElOPMENT COMMAND 

Pod OfFM» lox 139.5 6 Deoember 1955 
"'timo,. 3. M. ryl. nd 

IN REPLY ADDI£SS 10TH COMMUNICATION AND ENVELOPE 

TO COMDR. AfOSl, "neNTICH fOLLOWING OffiCE SYMBOL 

SROAM 

Mr. Robert cppenhemer 
Direotor 
The lnsti tute for Advanced Study 
Princeton, N. J. 

Dear Mr. cppenheimer: 

With reference to your letter of 1 December 1955, the Air 
Foroe Office of Scientific Research is considering Professor 
M. Morse I s proposal entitled "Research in Theory of Complex 
Variables and Differential Equations." 

We will inform you of our decision regarding this proposed 
research in the near future. 

Sincerely, 

OLIVER A. SHAW 
Major, USAF 
Research Administrator 
MathaDatics Di vision 
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"OOIU: ...... P1e ....... COhl hlUHICAT_. TO 

THiSECRETARY ()tr STATII 

....... H."'OTOH !s, 0 , C. 

In reply refer to 
IES 

DEPARTMENT OF STATE 
WASHINGTON 

July 28, 1954 

My dear Dr. Oppenheimer : 

It is a pleasure to inform you that a member of your staff , 
Dr. Harold Marston Morse , has been selected 
by the Board of Foreign Scholarships to receive an award to par
ticipate in the International Educational Exchange Program under 
the Fulbright Act. Enc losed i s a copy of an announcement giving 
details of this award. 

A copy of this letter and three copies of the announcement 
are being sent to the Fulbright representative on your campus with 
the request that he publicize this award in a suitable manner. 

From time to time you may receive announcements of similar 
grants to other individuals connected with your institution. 
Applicants for lecturing and research grants who have not yet been 
notified of the outcome of their candidacies may be assured that 
applications are being processed as rapidly as possible and that 
they may expect to be informed of decisions within the near future . 

The cooperation of the colleges and universities i n the edu
cational exchange program is appreciated. 

Enclosure: 

Sincerely yours, 

For the Secretary of State: 

J. Manuel Espinosa, Chief 
Professional Activities Division 

Internationa l Educational Exchange Service 

Announcement of United States 
Educational Exchange Grant. 

J. Robert Oppenheimer, Ph .D., 
Director, Institute for Advanced Study, 

Princeton, New Jersey . 
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ANNOUNCEMENT OF 

UNITED STATES EDUCATIONAL EXCHANGE GRANT 

The Department of State has announced the awarding of a grant to 

Name Harold Marston KJrae, Ph.D. 

Tit le Professor of MAthematics 

Institution in U.S. : Institute for Advanced Study 

Purpose of Grant To lecture in Mathematics 

Institution A~road College de France, Paris 

The award is made under .the provisions of Public Law 584, 79th 
Congress , the Fulbright Act . It i~ . one of approximately 375 grants for 
lecturing and research abroad included in the program for the academi c 
year 1953- 54 . As provided by the Act , all candidates are selected by 
the Board of Foreign Scholarships, the members of which are appointed by 
the President . Lecturers and research scholars are recommended f or the 
Board ' s consideration by the Conference Board of Associated Research 
Counci l s, which has be'en designated to recei ve and review the applica
tions of candidates in these categories . 

The funds used for carrying out the program under the Fulbright Act 
are f oreign currencies realized t hrough surplus property sales abroad . 
Under executive agreements with foreign governments, programs are cur 
rently in effect in the following countries : Australia , Austria , .Belgium , 
and Luxembourg , Burma , Ceylon, Denmark, Egypt, Finland , France, Germany, 
Greece , India , Iraq, Italy, Japan , the Netherlands, New Zealand , Norway, 
Pakistan , the Phi l ippines , South Africa, Sweden, Thailand, and the United 
Kingdom. 
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September 24, 1953 

Dear Professor Horse: 

e j us t received the enclosed 
telegram and Dr. Oppenheimer would be grateful 
if you co d send out !In BnSl'/9r to this . 

Prof . K. !'Iorse 
At the Inst1tuL 

Sincercly yo~s, 

J", tta or"'B 
eecl'etarr 

I 
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THE INSTITUTE FOR ADVANCED STUDY 
OFFICE OF THE DIIlECI'Oa. 

PRINCETON, NEW JERSEY 

Telephone call from Louise Morse ; Wednesday a.m. 

Electrocardiogram indicated no cor onary or stroke 
as originally thought. Professor Mor se has a 
heart condition, which he did not knoV/ about , and 
which will only mean r educing his activities a bit . 
Everything looks quite good; and the Morse ' s expect 
to be home in a week or so . 

Mr S. Morse had a nice visit with Dor othy McKibben 
and expects to see her again. There is nothing we 
can do for them, either in princeton or in Santa Fe . 

Mrs. Mor se delayed calling until she had the doctor I s 
report . 

Records of the Office of the Director / Faculty Files / Box 24A / Morse, Marston 1948-1967 
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA



THE INSTITUTE FOR ADVANCED STUDY 
PRI NCETO N, NE W JERSEY 

SCHOOL OF MATU DlATICS April 13, 1953 

Dr. Roberl Oppenheimer 
Institute for Advanced study 

Dear Dr . Oppenheimer: 

~ I express to you and to the Trustees of the 
Institute for Advanced Study ~ appreciation of their action 
in changing the regulations as to the retirement of members of 
the Faculty of the Institute, and of their action in making 
$1, 000 a year available for professional travel . Insofar as 
I can properly evaluate acts which directly affect me, I find 
these changes wise from the point of view of the Institute ' s 
future an:!. considerate of the human needs of the Faculty. 

Please convey ~ thanks to the Trustees am ~ 
determination to forward the ideals of the Institute with all 
the powers at ~ command. 

Sincerely yours, 

~. 

J.!a.rston Morse 

Mllcdu 
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April. 6, 1953 

At a rugular meeting of the Board of 'l'ru8tees of the . 
Institute for Advanoed Stud,y on April 3, 1953, it VU 'll)tedl 

(1) To make available to you, as to all members of 
the Faculty, 1,000 a year as a fund for your pro1'e.donal tr81rel. 
This fund, i f not ruouired by you in ClY one year, may ICcumulate, 
but will not at any time e_ed 3,000. It i. to be avallable to 
you only for the_ purpo .. s, and onlJr u long .. you are & melilber 
of the Faculty of the Institute} 

(2) . To slter the llrcrlsione for ;your retirement-
u:. for all members of the Facult,--in that retirement, which h&e 
until now been III&I'ldatory a. of the June 30th following your 65th 
Birt~, will nov becom optional with you frQII your 65t h Birthday . 
on, and will be mandatory only as of the June 30th tollow1nj: your 
68th Birthdq. . 

. I • 

Profe.sor ~!araton Morae 
Institute for dvaDCed study 
Princeton, N. J. 

Your .incerely, 

Robert Oppenheimer 
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THE I NSTITUTE F OR ADVANCED STUDY 
PRINCETON, NEW J ERSEY 

SCHOOL OF MATHEM.ATICS 

Dr. Robert Oppenheimer 
Institute for Advanced Study 
Princeton, New Jersey 

Dear Robert I 

September 13, 1951 

The problem of getting basic Russian papers in mathematics 
translated is a very difficult one. The American lrathematical 
Society, in a letter to me, tells me that they have used up most 
of their IIlOney on the Navy contract. In addition to not only 
translating the papers they also mimeograph them, making a total. 
cost lIhich is considerable. 

There is a paper on the "Topology of Function Spaces and 
Calculus of Variatione in the Large" by lJusternik of 1941, 
amounting to ninety-six pages, which will be of great interest 
to a rmmber of mathematicians. I could get the paper translated 
for $500 and our secretarial staff could make it available with a 
small rmmber of copies to interested mathematicians. 

Is there not some f'und in the Institute, FIlblication or 
otherwise, from which this $500 could be obtained? 

Very truly yours, 

MMcdu 

Records of the Office of the Director / Faculty Files / Box 24A / Morse, Marston 1948-1967 
From the Shelby White and Leon Levy Archives Center, Institute for Advanced Study, Princeton, NJ, USA



THE INSTITUTE FOR ADVANCED STUDY 

SCHOOL OF MATHDIATICS 

Dr. Robert Oppenheimer 
Institute for Advanced study 
Princeton, New Jersey 

Dear Robert: 

PRINCETON, NEW JERSEY 

Februar.y 23, 1951 

You perhaps know that quite against II\Y wishes I was appointed 
Chairman of the new Division of Mathematics of the National Research Council. 
I have been among those who have urged the setting up of this new Division 
for about ten years. I had strongly recommended Marshall stone as Chainnan 
of the neVi Division. Bronk and his advisors, however, do not seem to have 
quite enough confidence in stone to appoint h:iJn to this position as yet, 
though at II\Y suggestion they will probably appoint him Chairman at the end 
of a year, which was the maximum length of time that I stated I was willing 
to serve. They have also appointed an ElCecutive Secretar.y, John R. Kline, 
with a salar.y. He is to work part-time in administering the affairs of the 
Division. He will take charge of the administration of the fel101'lships and 
the secretarial work, leaving me with responsibility of initiating those 
processes which will lead to the new appointment to the Division both of 
societies and individuals. I shall have to initiate policies which ~ 
determine the committees to be attached to the new Division. 

I do not regard this task ver.y arduous nor one likely to take much 
time. There were committees of the old Division of Mathematics and Rvsical 
Sciences, such as the Committee on Computation headed by von Neumann, which 
are set to do some of the principal tasks. A committee on liaison with the 
armed forces will probably be set up, but this again is already established 
in the. F.olicy Committee of the four mathematical societies and will hardly 
need more than a formal transference. 

Another need for the new Division was to take care of international 
relations. The fundamental job here of setting up a new union is already 
nearly completed, Marshall Stone having done most of the work. It remains 
to ask the National Research Council to become the organization through 
which we adhere to the new Union. The statutes and bylaws are complete and 
the mechanism is ready. All that is lacking is the money to ~ the dues 
and the traveling expenses of the delegates to the assemblies of the new 
Union. 

As you see, things are in pretty good order so that I have ver.y little 
more to do than I would have to do in arv case as a responsible member of the 
mathematical conmmnity. As I stated above I intend to ask for a successor at 
the end of the fiscal year 1951-52. 

Sincerely yours, 

MMcdu 

-
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THE INSTITUTE FOR ADVANCED STUDY 

SCHOOL OF MATHEMATICS 

PR.INCETON, N'EW JERSEY 

January 24 , 1951 

Dr . Robert Oppenheimer 
Institute ror Advanced Study 
Princeton , New Jersey 

Dear Robert: 

I want to aclmow1edge wi th thanks your 
let ter telling me that the Board or Trustees has 
voted to increase my salary as Proressor in the 
School or A tbematics as or the begjnnjng or the 
next riscal year, July 1, 1951. Please convey to 
them my deep appreciation or thi s . 

Sincerely yours , 

~~~, 
Marston Mor s e 

MMcdu 
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Jo.nuary 19, 1951 

Door PI f soar ,!orso. 

It iVOB ce ploasurs to 1nfor:n you that b;r uno.ni::lous 

vote of t e Board of TI stees of tho l."Istitute for A Ivo.nced tl!dy, 

your salnry as Professor in tho School of thematics has been 

incro:lsod to "18,000 per year as ot tbe be~" o ' the next 

fiscal ycur, Juq 1, 1951. 

Profossor ' own orae 
Institute for Advanced Study 
Pr caton , i . J . 

Copy : lli.ss Trinterud 

Robart Opponhc:Wcr 
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THE INSTITUTE FOR ADVANCED STUDY 

s . John D. Leary 

SCHOOL OF M.ATHEMATICS 

PRINCETON, NEW JERSEY 

ovember 15, 1950 

Institute for dvanced Study 

Dear Mrs. Leary : 

The recent appointment of Professor Marston 
Morse as a Member on the National Science Board of 
the National Science Foundation was made by the 
President of the United States on November 8, 1950. 
This appointment has yet to be confirmed by the 
United States Senate , but he has taken the oath of 
office and it has been announced in the newspapers. 

Sincerely yours , 

CClJ,.~'I' .. ~. ~~ 
Secretary, 
School of Mathematics 
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Dr. Oppenheimer: 

--+-~ 
1/10/50 

Prof. Morse would like to know 
if you could recommend a man for Physics 
Department next year at Colby College, 
Waterville, Maine. Bixler is president and 
I believe asked Morse to get your opinion. 

The man retiring is head man 
in department, which is small. Salary 
would be around $6,000. Primarily teaching, 
but they want man who can do some research; 
good personality. They expect to get some 
government money and are interested especially 
in someone with research ability. Subject
nuclear physics. 

Colby is small; has some $7 mil
lion endowment; I think one of oldest New 
England colleges. 
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Dr . OppenheilllfHE INSTITUTE FOR ADVANCED STUDY 
FOltndd by Mr. Lollis Bamb~g"" and Mrs. Felix FuM 

PRINCETON, NEW JERSEY 

December 8, 1949 

Dear Professor Morey: 

Welcome back to this country, to you and Krs . 1:orey I Louise and 

I hope to see you sometime be10re you start back to Italy ~ain . 

I am writing to tell you that two distinguished Italian mathemati-

cians : 

Professor Fabio Conforto, University of Rome,- Via 

Professor Beniamino Segre, University of Bologna, 

20, Rome, and 

have been invited to spend the fall term 1950 as m 

Advanced study for the purpose of researCb,LW~D-SL~'~1 

of the Institute for 

These men will undoubtedly come in time 

Congress in Cambridge, Massachusetts, 

the Institute immediately thereafter 

ber, and may stay as long as 

Professor Segre 

and able mathematicians 

to eive a special addr 

I have just written S 

ternational Mathematical 

30. They will come to 

at least until sometill.e in Decem-

two or three most interesting 

y (around i·orty) . He has been invited 

Congress, a considerable honor. 

appointment, and asking him to 

get in touch with you the American Embassy in Rome to make an applica

tion for a grant for tr~~ __ ~, 

late for this request to be successful. 

Fulbright Act . I hope it is not too 

If there is anything more which we ca'l 

do at this end to back this reque"st, please let me know . 

Yours sincerely, 

Professor C. Rufus ~orey 
Dunbarton Oaks Research Library and Collection 
3101 R street 
Washingto n 7, D. C. 
l/l! :OB 

Copy sent Care Krs . Brown 
!.:cCormick Hall 
Princeton 

Marston Morse 
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'oula )'II1l ~ 1ahl'ut94 1& wrlUq 
thit article about the laaUtutel We ha". hBU 
it until t~~ arolier Soeietr sent tl8 the att ehed 
aam:>le .b.eBt. a. 

• 

• 
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Morse, [Harold] Marston 

A.B. 1914 Colby College 
A.M. 1915 Harvard 
Fb.D. 1917 Harvard 
Hon.D.Sc. 1935 Colby College 
Dr.h.c. Dec.12/46 Univ.Paris 

Born Mar. 24, 1892, Watemlle, Maine 
Citizenship and nationali~ - U.S. 
!.!arried (2d) Jan.13,1940; 2 adult children, 4 small children 

April 6, 1948 

Princeton home address - 40 Battle' Road Telephone 757 
Honors and societies: 

Trustee Colcr,r College 1934-37; 1938-41 
NAB 1932- (Chmn. Sect.of Math. 1941-43; Chmn. NAS-IffiC Com.on Math. 1942-46; 

member MAS-NRC Com.in Math. Advisory to Director,Planning Div.,Off.Naval Research 
1947-

NRC «(l#J'fJlh Com.on Sci.Personnel) (Fellow) 
AAAS (Fellow; Vice-Pres. 1939); Amer.Acad.Arts and Sci.r, AMS (Vice-Pres.1933-
35; Pres. 1941-42); Math.Asso.Amer.; Chmn. War Preparedness Com. of AlAS and MAA 
1940-42; Amer.Fbilos.Soc. 1936- ; Sigma Xi; Fbi Beta Kappa; Delta Kappa Ep
silon; Circolo Mat.di Palermo 
AMS Colloquium Lecturer 1931 
Joint winner Bocher Prize 1933 
World War I - Croix de GuelTe (Silver star) divisional citation 

11 11 II - Meritorious Semce Award from Ordnance, 1944 
War Policy Com. of War Manpower Commission, World War II 

Positions held: 
Harvard - Sheldon Fellowship '(appointed 1917; resigned for War); Benjamin Peirce 

Instr.Math. 1919-20; !sst.Prof. 1926-28; Asso.Prof. 1928-30; 
Prof. 1930-35 

Cornell - Instr. 1920-22; Asst.Prof,. 1922-25 
Brown - Asso.Prof. 1925-26 
IAS - Prof. 1935-
US Arm:r Ordnance Dept. - Techn.Expert Research and Development, World War II 
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THE INSTITUTE FOR ADVANCJill STUDY 

SCHOOL OF MATlIEMATICS 

PRINCETON, NEW JERSEY 

}.larch 25, 1948 

Dear MrS. Leary: 

It has been the understanding when a lecturer 

comes here under honorarium of $100, if he s~s here 

two or three days he is provided with room and board. 

This affects now Professor Henri Cartan for 

whom a room has been reserved (to be charged to the 

Institute) at the Nassau Club from l!onday evening, 

March 29, at least until Thursday morning, April 1. 

The lecture has now been set for Wednesday, 

March 31, and I am sending a copy of this to Mise 

Trinterud with reference to the honorarium, and room 

and board expenses at the Nassau Club and at the In

stitute cafeteria if you approve. 

Sincerely yours, 

!.lM :GB 

L..-~ .. cr- __ • 

Marston l!orse \ ~ 
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