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It was in 1949 that Richard Feynman came to Rio de Janeiro
for the first time. As he went to Princeton to givesSeminars he met
Jayme Tiomno and Walter Schiitzer, two graduate students from Brazil
who were working with Professor John Wheeler. As Tiomno learnt that
Feynman was studying Spanish to go to South America, he suggested
that he come instead to Rio where Cesar Lattes and I had just founded
the Brazilian Center for Research in Physics (CBPF}. To help in his
.study of Portugueée Tiomno gave Feynman a paper I had written in
this language on the theory of nuclear forces in 1948,

Feynman -~ and also Cecile Morette, later Mrs.De Witt%-visited'
us that year.

In 1951, a new building was inaugurated for the CBPF at the
university Campus. I had invited Tiomno, back from Princeton, and
Guido Beck, then in Argentina, to join our theoretical group.

Lattes was working to establish a nuclear emulsion labora-
tory; cooperation with the Chacaltaya Laboratory in Bolivia at
5000 meters altitude was reactivated - after Lattes had exposed
there, in coming from Bristol, the plates which detected for the
-first time pions and pion -muon'decayl in cosmic radiation in 1947.

In 1951, I invited Feynman'-tb come again to the CBPF., It was
the year in which he left Cornell to work at Caltech and he took

his sabbatical year 1951 ~ 1952 to come to Rio, before going

to Caltech. He spent ten months with us. He enjoyed the beaches
and the whole atmosphere in Rio, he also liked the institute we
were trying to build up and was apparently happy to cooperate
with us. This is quite clear in the letters he wrote me along

the following years which are reproduced in this notice.
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In 1951, he was working on meson theory after his well-known
success in quantum electrodynamics. He proposed to*me that we
investigate whether the pseudoscalar meson theory could give some
-results in the description of the deuteron which could be experi-
mentally checked in spite of the difficulty of the l: - singularity
at the origin, of the Yukawa potential. :

The results of this research are in a paper published in the Proceedings
of a Symposium? which was held in Rio in 1952, reproduced in the Appendix. -

To this Symposium there came a number of bhysicigts from the
U.S., Europe and Latin America among them Isidor Rabi, Eugene
P.Wigner, Herbert Anderson, Sergio de Benedetti, R.G.Herb,Emilio
Segré, Martin Deutsch, D.W.Kerst, John and Leona Marshall, from the
U.S., Carl von Weisz8cker, Reinhard Oehme, Gert Moliére, Wilhelm
Macke, from Europe, Manuel Sandoval Vallarta, Marcos Moshinsky,

Fernando de Alba, from Mexico, Ricardo Gans from Argentina.

During his stay in 1951-1952 in Brazil, Feynman had the
occasion to discuss with David Bohm on his hidden variables model
of gquantum mechanics. This contrasted sharply with some of the
physicists in that Symposium who were hostile to Bohm when he

presented his paper - Bohm's model was regarded by some of his
eminent opponents as an attempt to introduce an interpretation of

quantum mechanics based on dialectical materialism. Those were
the years when maccarthysm was beginning to dominate the political
Iscene in the United States and Bohm left the U.S.to take a position
in Brazil at the University of Sac Paulo. Tiomno and I had met
Bohm earlier in Princeton and suggested to him that he come to

Brazil. Later, as the U.S. Embassy took his passport away, Lattes
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obtained a.Brazilian document for him through the President of the
CBPF, who had been an Ambassador from Brazil in some countries.
Bohm and Feynman interacted also during the meetigg of the Bra-
zilian Society for the Progress of Science (SBPC) in the city

of Belo Horizonte, in 1952. The horror of :Peynman to artificial
ceremonies and his human qualities were put in evidence during this
meeting. In one of the excursions outside Belo Horizonte Feynman
had the occasion to see a number of poor children in slums. His
revolt was expréssed spontaneously when authorities entered
solemnly to begin the Conference dinner. At the'sound of music
which announced the arrival of these authorities Feynman could

not resist a protest by openly leaving the ceremony.We joined

him later in a restaurant where he was relaxed and beautifully

playing with his hands on the table as if it were a drum.

During this period Feynman gave lectures at the CBPF on meson
theory. At the University he gave a series of lectures on électro—
magnetism. Tiomno, Elisa Frota Pessoa and I discussed with Feynman
on the structure of the educational system in Brazil,In particular,we
showed him some of the Brazilian books on physics for high school
students. Feynman then gave a lecture at the University,at our

suggestion, to extensively criticize these books. We were at that
time trying to introduce a reform- in the physics curriculum

at the University; Tiomno - and I started to translate and

adapt to Portuguese an American book, High School Physics, by 0.H.

Blackwood, W.B.Herren and W.C.Kelly, which was published later.

In February 1952, Feynman took part in the Carnival

festivities in Rio. He had met people of a samba organizaiton

(they are called "samba schools") and started to learn with them
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how to play certain instruments - this organisation was called

"The Fakers of Copacabana™ and he actually took part in their

. 5
exhibition wearing a Carnival costume. A photograph of Feynman
disguised as Mephistophilis in a Carnival ball at the Municipal
Theatre of Rio de Janeiro appeared in the weeklj_magazine "o

Cruzeiro” dated 15th March 1952,page 49, Rio de Janeiro.

The Symposium on New Research Techniques in Physics was

held from July 15 to July 29 in Rio and Sdo Paulo and as Feynman
left on June 1952 to go to Japan I presented our paper - that is

why my name was written before that of Feynman in the publication.

In 1953, I invited Feynman to come again to the CBPF for the‘
Summexr term. This time he came with his wife, Mary Lou, whom he had
recently married. He came then to the Laboratory fully dressed
with necktie and coat, which allowed us to guess when Mary Lou
left before him (via Bolivia and Peru) - from that day on Feynman

came to the laboratory without necktie and jacket.

It was during this period that Feynman started formulating
his theory of superfluidity in Helium (see his letter to me dated

November 5, 1953}.

In 1953, UNESCO sent a mission of physicists to the CBPF

for a year, composed of Guiseppe Occhialini, Ugo Camerini, Gert
Mcliére and Han Joos. Two students from Buenos Aires who had con-

cluded their undergraduate courses, Daniel Amati and Alberto Sirlin,
applied for a fellowship to the CBPF and came to Rio. They were
among those who profited the most from the activities at the CBPF

and from Feynman's lectures and seminars.

In 1956 Feynman invited me to come to Caltech. That was the
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year when we investigated the muon capture process by hydrogen and
light nuclei, by comparing the direct Fermi intéraction predictions
with those deduced from the coupling via pions. At that timé, a
precise study of this question was possible in view of the Chew
model for the proton. In this paper%the first calculation on the

-induced weak pseudoscalar coupling was presented based in perturba-

tion theory, a result taken up immediately afterwards by ‘Lincoln’

Wolfenstein4.

In 1954, a serious political crisis which led to the
suicide of President Getulio Vargas in Brazil affected the
National Research Council and the atomic energy program adopted by
this organisation. In particular at our laboratory there was a
divergence of views on this crisis.Feynman's letter to me dated
February 15, 1956 is a reply to a letter of mine and shows his
great interest in the preservation of our Center, which survived

that crisis.

Back from Caltech, as I read Feynman and Gell-Mann's paper
on the V-A weak interaction I was led to publish a paper in which
I presented the value of the W-boson mass by assuming e=g - this
seemed plausible to me in view of the fact that the vector character
of photons and weak bosons pointed to a deep relationship
between these particles which would reveal itself in the equal
strength of their interactions with matter, I also discussed the

possibility5 of the existence of the neutral vector boson by
proposipg & study of the elastic electron-neutron scatterlng

{neutrino beams were unthinkable at a time, 1958, when the dis-

L “

tinction of the muon-neutrino from the electron-neutrino was not

-yet established). S o -
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In 1959, the libfary of CBPF was destroyed by fire. I
wrote to Feynman and to other colleagues about it. His wonderful
reaction was expressed in a circular letter to American physicists
dated June-3, 1959 where he calls for donations of books and
reviews - he sent us his personal collection of The Physical
Review and other journals and books - see his letter of June 3,

June 22 and October 19, 1959.

After the creation of the Latin American School of Physics
by the initiative of Marcos Moshinsky, of the National Autonomous
University of Mexico, Juan José Giambiagi, then at the National
University of Buenos Aires (now at CBPF) and myself, I organised
the 5th School at the CBPF and thought of inviting Feynman as one
of the lecturers.His letter of April 30, 1963 discusses the subjects
of his choice - we finally decided on lectures on Solid Stauafnwﬁgs
which was then being developed in Latin America. This time hé

came with his wife, Gweneth, and his son, Carl.

In 1964, there was a coup d'état in Brazil and the instal-
lation of a military regime. That was a time of political
persecutions and commisions of military investigation were
established in most universities and research institutes throughout
Brazil. As I left the Direction of the CBPF, which I had occupied
since 1960, I went to the University of Paris at Orsay, at the
invitation of Maurice Lévy. I came back to Rio in 1967 but two
years later hundreds of university professors were fired among
them Mario Schdnberg, a well-known physicist from the University

of Sao Paulo, Jayme Tiomno and Elisa Frota Pessoa and my wife,

Maria Laura, a mathematician, and myself from the National

University at Rio. In 1969 I left for Carnegie-Mellon University,
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in Pittsburgh, at the invitation of Lincoln Wolfestein and Sergio
de Benedetti. In 1970, I decided to accept: an invitation from the
University of Strasbourg to take a chair of Nuclear and High

Energy Physics and stayed there until 1986.

In 1972, I met Feynman again, this timé in Mexico City where
we were invited as lecturers at a Summer School at the National
Polytechnic Institute organised by Feliciano Sanchez Sinencio, -

a former graduate student at CBPF. We ‘discussed physics, he
asked me what I was doing and told me he was skeptical of the
electroweak model which developed from the Steven Weinberg's

paper of 1967. The reason of his sceptism was that the strong
interactions did not seem at that time to be describable by field
theory and in his view the unification attempts would have to
consider the possibility of being extended to the four known
interactions. We went together to visit several of the monuments
of the beautiful pre-colombian art and culture. In Mexico, Feynman
gave an interview to the press where he spoke against the military
dictatorship, an unusual sign of friendship for he wanted to be

always free from political participation.

The last time I saw Feynman was in 1977 when I invited Eim to
come to Strasbourg. The High Energy Division of the Nuclear
Research Center of that city, of which I was then Director,
promoted an International Symposium on Multiparticlé Dynamics and
we wanted to have him -to present a review paper on the parton
model and i1ts development. He came by car with colleagues from
Bielefeld, West Germany and was interested in knowing the beautiful

Alsace region. The Symposium was held in the small and charming

town of Kaysersberg, birthplace of Albert Schweitzar.
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The first news of Feynman's illness I had at the Tokyo Inter-
national Conference on High Energy Physics in July 1978 where he
. A

was supposed to give an invited lecture.

The image I keep of Feynman is one of an intense joy in doing
research,in thinking.in learning and finding by himself in his own
inimitable fashion, a singular intuition, a rich imagination which

has given so many beautiful gifts to physical knowledge.

With the years, he developed a deep epistemological grasp of

physics exhibited for instance in his book on gquantum mechanics,

the third volume of the Feynman's Lectures on Physics, in his

lectures contained in The Character of Physical Laws. In his visit

to Brazil in the year 1959 he presented a paper to the Brazilian
Acadgmy of Sciences on original research he had earried on biology
- when the time came for his sabbatical year 1958-1959 instead of
leaving Pasadena he preferred to stay at Caltech and take instead

a trip to ancther domain of science, to biology. This Acadeﬁy had
already received him in his preceding sabbatical year in Rio; as

a courtesy to visiting foreign écientists the members of the
Academy used to make the oral presentation of their papers in
English. A fact which Feynman jokingly presents in his book "Surely

you're joking, Mr.Feynman" as if his presentation in his Portuguese

had incited the Academy to finally adopt this language in their
meetings... Would that be. true, mutatis - mutandis, for Japan, which
Feynman also visited?

The Chapter of this book.on his Brazilian experience is a series
of jokes - it can only be understood by its title. His students in -
Rio were among the best we ever had, among them Amati (now at CFRN},

Sirlin (now at New York University), the Brazilians Samuel Mac Dowell

L]



CBPP-CS-013/88
-0 ‘

(now at Yale University), Herch Mbysés Nussensveig (now at the
- Rio ‘Catholic University—PUC), Fernando Souzé Barros (at the Federal
University.of Rio de Janeiro), Ricardo Pélmeira (now at NASA)
Exrasmo Ferreira (at the PUC) and so on. His letters in the preéent
'article prove on the contrary, how‘he loved that experience and
our institute.

He was alwa&s happy, energetic, enthusiastic and witty.

Ll On the 29th June 1953, Robert Oppenheimer and his wife

arrived by boat to Rio de Janeiro at the invitation of the President
of the Brazilian National Research Council to lecture at CBPF. As |
Feynman and I went to the harbor to greet Oppenheimer, late in the
‘afternoon, there werz fire-crackers which filled the sky. It was
Saint Peter's day which is éelebrated, as in Saint John's day on
the 24th June, this way. This led Feynman to tell me: "I only hope i
that Oppie does nét think that these firecrakers are in commeﬁoration
of his arrival "and we both laughed loudly. Our great esteem for
Oppenheimer allowed us to enjoy this joke which eﬁphasized the

importance he had assumed for the world as the Director of the

Manhattan Project at Los Alamos.

1. C.M.G.Lattes, H.Muirhead, G.P.S. Occhialini and C.F.Powell,

Processes involving charged mesons Nature 159, 694 (1947);

2. J.Leite Lopes and R.P.Feynman, On the pseudoscalar meson theory

of the deuteron, Symposium on New Research Techniques, Acad.

Brasil Ci, 251 {1954}

‘3. J.Leite Lopes, Cavture of negative mesons by licht nuclei, Phys.

Rev. 109, 509 (1958)
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4, L.Wolfenstein, Virtual pion effect in meson capture,
Nuové Cimento 8, 882 (1958)

5. J.Leite Lopes, A model of the universal Fermi interaction, Nucl.

Phys. 8, 234 (1958).
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On the Pseudoscalar Meson Theory of the Deuteron®

- L]
J. Lemre Lopes anDp R. P. FeEYNMAN

Cenlro Brasileiro de Desquisas Fisicas, Rio de Janeiro, D.F., Brasil

We report on an attempt to find a mathematically valid consequence of
the Yusawa pseudoscalar meson theory which disagrees with experiment. As
is well known, the symmetrical theory with gradient coupling predicts in first order
2 nuclear potentml.

ot 3

1 ’ 1 1 1
V=g u(ry, ) la"(“u %) + Si2 ('ﬁ' T = + ;;)} -

T

(1)

where x = ur and p is the reciprocal ComproN wave-length of the w-meson;
S,z is the tensor foree. But this is not a true mathematical eonsequence of the
theory because (a) the nucleons are treated non-relativistically, and (b) only the
term of first order in g° has been included. Nevertheless, at first sight we might
expect that a complete mathematical theory wotld not essentially alter the
potential (1) outside somie smail value of z. The relativistic corrections ought to
come at the Coaprox nuclear wave length z ~ 0 15 and should be small for z
large relative to this. The corrections of order g* come from the exchange of two
mesons. They represent intermediate states of energy 2 u and produce e\ponentnls
like ¢2*. Henee they might be expected to have effects at z ~ 0.5 and here only
of order g° or 20% of the first order term (1) (however, see below).

We have tried to see whether the present data on n — p forces (the
deuteron properties in particular) could be consistent with notential (1) outside
some small x = z,. What the potential is inside of this rough limit zo we do not
know. The procedure is illustrated by imagining for 2 moment we were dealing
only with a central potential, which is the case of (1) for the singlet state:

—I

» P e
Vs=—¢ n— (@)
X

We solve the wave equation for u = zy for S-wave scattering for all x in this
potentiul, but do impose the usual boundary condition that u vanishes at the origin.
Starting from the outside and proceeding inward this ought to give the correct
wave function at least until x; — that is over the greater part of the interuction
range. At xg it should be fitted in slope and value to a completely unknown
function coming from inside xo. But the solutxon from the inside is probably
encrgy insensitive until momenta of order xy' are involved. Assuming the slope to
value unknown but constant at ¥y would permit thereby a determination of the
scattering cross-seetion for much higher ener wsies than the present approximutions

*Reprinted from ”Sympos:.um on New Research Techniquesin Physics", July 15-29, 1952,
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of the theory of effective range and scattering length would permit. Instead of

- choosing an xp and giving the slope there, since there is really only one unknown
constant, we have for convenience carried the solution all the way toz = 0. The
behavior of the solution extrapolated in this manner to the origin is a new effective
constant to deseribe the inadequacy of the potential (2) for short distances. One
expects such things as the scattering at energies below momenta x5" and properties
depending on the wave function not too close to the origin to be correctly described

by (2) with its new boundary condition. Actually, we have two accurate data on
the singlet interaction, the scattering length and the effective range. The first
determmea the asymptotic behavior 1 — z/a, of the solution as x— . We used it,
dg' = — 0.06, to start the numerical solution of the radial wave equation from the

outside. The effective range ry depends on an integral, f dr (1 — zfuy)® — ug}
0

where u, is the zero energy , but we needed the experimental value r,=2.76X 1073
(.m to determine the as yet unknown ¢°. By trial and error we determined
g° = 0.18. The wave funection at the origin behaved like a series inv olving BESSEL
funetions. We did not go on to calculate phase shifts from potential (2) and
boundary conditions for higher energies but turned instead to the triplet state
_potential. If x and ¢ represent the S and D parts of the wave {unction

.\/
w—x+——-2-sw

the SCHRODINGER equation hecomes for the deuteron ground state:

-‘1x—\/23sa,so—(fi+B+ )50*\/2 B x (3}
A
~where A=¢ - C’e—, é = -.ig C_l[_gz’
z u K

e f 1 1 1
B=0cC (-.t:_“-+h5+3.r)

using the ¢° value obtained from the singlet state. Ol course these equations have
a singularity, but although we shall carry the solution to the origin, we do not
imagire (3) to be valid helow some 24, The equations have an explosive exponential
solution (of the form A exp (e/V'x ) near the origin.  This exponentiul rises on
deereasing x so soon and so rapidly that for appraciable & it does not seem possible
that any modification of the potential for small & could bring the solution within
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a reasonable size again. Therefore, we have assumed that our solution has as z
tends to zero an asvmptotic form with & = 0. It varies then as ¢os (a/ Vi 4+ M.

This boundary condition has been suggested by Vo \LL\H\\ and Pavrr and
discussed by Case (1950). We consider A as another unknown constant whose
value depends on the true potential. We used binding energy of the deuteron as
the experimental quantity determining this constant. With the solutions obtained
in this way numerically we have three quantities whichh we can compare to
experiment. (Table I).

TABLE I

(iUANTlTY ' EXPERIMENT : THEQRY
Quadrupole moment f : (x¢ — 0.333 ¢°) 2% dx 2,73 X 167 em?| 3.53 X 10 em?
Effcetive range 51'." f : O + oY) de 10.-; X 16 om | 232 X 10°% em
%'opstane f:p’dx/f:(v’+x’)-d£ t+29 102 %

The second column tells how these quantities depend on the properties
of the ground state wave function. The last two show a serious disagreement
between theory and experiment. There is too much tensor force. Estimates
show that the potential must be wrong by its own order of magnitude at least
as farout as x = 0.7.

If the argument about the validity of (1) for z large given ahove were valid,
we would have here evidence that the Yukawa pseudoscalar theory with gradient
coupling would not give correct results even if the potentul were calculated
accurately. "Unfortunately the argument about the g corrections is not valid.
A direct calculation of the g* static correction by TAKETANI, MacHma & OxUMA
(1951) (and confirmed 111clcpendentlv by us) shows that large combinatorial
coefficients come in so. that the g* order corrections are larger than the % potential
(D) forg® = 0.2 even as farout as © = L. Therefore, the potential (1) has neither
theoretical nor experimental justification. This conclusion has also been obtained
much earlier by TAKETANT, NakaMURS & Sasaxi (1951) in much the same ;\'ay.

It is unlikely that any caleulation by a pertubation expansion (for
example, using the diagrams and methods of electrodynamics) has value for
nucleon - -meson problems. At least such a ealculation should be accompanied
with o good argument establishing its validity.
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Incidentally, the 4° potential was carried out to first order in v,/¢ as well,
It shows.a spin-orbit force too large but of the right sign for the nuelcar shell
model of ITaxer, JExseEN and Svess and of Maver. It arvises from the fact that
the non-relativistic nueleon-meson coupling (o, g) — where ¢ is the meson mornentium
— must, for Galilean invariance, be replaced by (e, ¢-p E/3) where E is the meson
energy, p the average momentum before and after interaction, and ) the proton
mass. A veloeity v inereases ¢ by Bv and p by Me so the term is now Galilean
invariant. Ilence, we apparently cannot conclude from the existence of the spin-
-orbit force that the pi-meson theory of nuclear forees is incorrect.

BIBLIOGRAPHY

Case (1030}, Phys. Rev., 80, T97.
Tarerant, Macmwa & Oxuma (1831, Proge. Theor, Phys., 6, 638.
TarrTaxy, Nakamvrs & Sasakr (1951), Proyr. Thear. Phys., 6, 351,
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Dear Dlck:

T am glad to know from your cable that jou accept comlng
to Rlo next Swmer. . '

I have a2gked the Brazilian Research Counecil funds for our
courses ard am trving to obtain help fronm Pen Amerlcan Union (Latin
fellowsiips), UKLESCO and U.S. Hatiomal Ecience Founditlon. This
Foundztlon kis a representative in Rio. ile told me that 1f you
apply to thz NEF in Washington they will sponsor financially your
trip to Ric. _ : . :

T am therefore sending you the enclosed invitation in cacge
you necd L%t to send to the KEF. The financial aid of the LiSF vould
be a great help to us, sinece we all would very wmuch 1lilie to have
you again in Fio. As usual, we have firancizl difficultles. But
we have to fight and try to progress.

I trings go well, I would like, at your carly conveniencs,
to have the title of your lectures and perhaps a very short progral,

L1l best wisheg_
Le 0

U avrago do
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T w]ll-
Cole >
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Chicago, Illinois
Januar{ 18, 1952

Dr. R.P. Feynman
Miramar Palace Hotel
Copacabana

Rio de Janeiro, Brazil

»

Dear Dich:

I was very much interested in your letter of December-

19, especially so because we have been thinking here - along
lines that are somewhat related to yours. We have some ex-
perimental results that seem to indicate the importance of

the conservation of the resultant isotopic spin in- the problem of
scattering of pions by hydrogen.. I am enclesing some let
ters to the Physical Review on this subject.

I have consulted my "experts"* on your assumption that
the quantities X,:%,, etc. are real. As your may expect, they
from on such assumptions, as experts would. I believe, how
ever, that they are right and that the quantities are real
only when they are small, but that phase differences devebop
when the cross section becomes comparable to %%2. For this reason I
believe that your formulas need some changes at energies where
this is the case. An approach to esentially the same discus-
sion that seems to me above suspicion is the following.

Let's assume (a) that the resultant isotopic spin 1is
agaod quantum numbery (b) that the scatterirg, at least in
a certain energy interval, .is due to p-waves only. In the
scattering of pions of any charge by nucleons there are in
volved only states of isotopic 1/2 and 3/2. 1If we regtrict
ourselves - to p-waves only, the true spin can have only the values 1/2 and
3/2. There'are,therefére, only four combinations of isotvopic ans true spin

Th

wioo. b ot Lo T

*In the special instance expert = Goldberger.
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that count, namely, 3/2-3/2, 3/2-1/2, 1/2-3/2, and 1/2-1/2. 1 shall abbreviate
the 'no’c.ation by writing as indices the four combinations, 53, 31, 13 ,'1]_._.

From the assumptions made it follows that at a given energy all tho scattering
phenomena are characterized by four real quantities, riam_ely the four phase
shifts o 333 a31, Otn', and 0‘11 for these four states.. These four real’
quantities are, of course, functions of the energy. In @ scattering measure-
ment, on the other hand, it is possible, in principle, to wmeasure for cach
energy the three scattering c.;ross sections of 1 + oanrotons and T~ on proﬁons,
vithout end with exchange of charge. Furthermore, each cross section can be
meazured at 0° and 90° in the center-of-nmass system so that this gives for

each onergy six measurable quantities that can be expréssed in terms of four
rPhase shifts only, whereby two vorifiabl:e conditions aro left cover, The
formules are a little bit complicated and, if I have made no mistake, they

are the following. U, 9, 0, are the cross sections per steradian of the .

°
three processes. One finds

o‘+(0°) - X7 {h sinc 33+ sin2og3; + U sin 0t338:'l.n qjlcog(oz 33 '.- 0‘31)} |
’ o 2 2 ; o
- 9,090%) =22 {sir(otgy - agp)}

1 * 16 sinor. . + L sin? o

+

3 13 11
+ 4 sin 0{335:111 '2«310:::3(c:w-_.‘}3 - 0£31) + 16 sin QBB:;ijBcog(?gB} - q13) +

6‘_(0°) = 3_2_{13 sin’® .. + sinfo
9 3
+ 8 sing 3351:1 qllcm(“,"j - Oln) + f} 8in aslsin_ai:,.cos('q'sl' - “13).?" '

+ I sinot,_sino, _cos(a . = )+ 16 sinn. sing cos{® - )}._
0T T 0 Ry Ty 13 a3 Sald

. . 2 . 2
5_{90°) .§.{sin (433 =az) + b sinlocyy =) » ,

Lrogin(® g3 = 05y )8in(® g5 « 0gy)e0s(@ 5q ¢ ‘_"31 = %3 ‘f_""n}} -
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03(0?) - gé.z.{h sinz(’ %q3 = Oq3) + sina(mjl - *qq) + B | 5
| + b osin(o 33 = my3)sin(al gy = apyleos(dgy + Ag3 = %3y - 0‘11)} |
%(90") = _2_3?. sina( Kyq = “31) + sing(a(:,_3 - otn) - |
= g
=~ 2 sin( %39 - or.31)sin( Ayg - Oln)cos( Mgy + Ky - Kq3 = anz}
Concerning the possibility of checking cxperimentally similar
forrmlas, I am afraid th§F this may prove vc:f difficult. At low encrgies,

.'as foxr as we know, the cfoss seciiona of the pions on hydrogen become very
‘caenll and in addition the influence of the s~scattering, which is small but
not.negligihle, is probably inportént. One might think, of course, to add to
the previously considered phase shifts of four p-waves also the two additional
shase shifts of the s-waves. At the same time the experimentally observablal
quantities wouid increase from six to nine because vhen s-waves also are
scattered, interference between s- and p-waves would make it meaningful to
measure for each event the cross secﬁion forward, backward and at 90°, hpart
of the difficultles of doing thils with usable accuracy, there is one thecreti-
cal diffieulty that ariscs from the fact that the isotonic spin at low energy
is certainly not too pood a constant of motion because of the mass difference
between the neutral and the charped pion, and also bgtween the neatron and
the proton, I have tried to gses hov this complication could be corrected
.for, and I ihink that il can Le done, but I doubt that it is entirely unam-
biguous.

At higher energy, on the other hand, where the measuresent wuld

be more readily feasible, it is probable that higher angular =mo-enta beeome
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important. Unfurtunately, the cnergy range thap is accessible to our experi-}

mentation is not adequata to decide whether and where the d-waves becoune

' important.

Sincereiy yours,
EF:gf . Bnrico Termi

P.S. I have had your letter duplicated and sent copies to the following:

L.eisskopfl
Steinberger
- Serber
‘heolor
Oppenheinmer
Yang
Rethe
larshak . ‘ .
Viick . _ , . '
Nrueclmer
Chewr
Christy
Ledillan
Lepore



CBPF-(CS-013/88

March 3, 1953,

Professor R.P. Feynman

Department of Physics

California Institute. of Technology
Pasadena, Cal.

U.S.A.

Dear Dick:

As you know, you are a Permanent Professor at this
Centro, with the special privilege to give your collaboré—
tion to a few American institutes each year.. But We would
like to invite you to tome home again- and stay'a few months
with us. |

Please let us know whether you will come this Sum-
mer (June etc) so that the Conselho can take the necessary

steps for your tickets (you and Mrs. Feynman).

Best wishes.

Um grande abrago

J. Lelte Lopes
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March 30, 1953
Ne 188

Professor Richard F. Feynman
Norman Bridge Laboratory of Physics

[

California Institute of Technology
Pasadena, California.
U.S.A.

Dear Dick:

Thanks for your letter of March 13.

We shall pay here you and Mrs. Feynman's tickets for
the route Los Angeles - Rio - Los Angeles. In order to go to Ja
pan from here you have to return to your East Coast, so it will
be easier and cheaper for you that you take‘care of the tickets
for Tokyo (the dollar is now at almost 50 cruzeiros on the free
market).

- As soon as we buy the tickets we shall let you know.
I assume that you will be here from about June 10 to Sept. 5.

I would appreciate it if you gave a .course at the Cen—
tro on Quantum mechanics (for about 8 students with a reasona-
bly good preparation for it).

1f you agree to it we can also arrange that you give
a few popular lectures on atoms or any other topics of your
choice. -

Um grande abrago

J. Leite Lopes

P.S. We shall try to buy the tickets by Braniff Airline which
stops in Lima, Peru. Wwhile here you will receive’ Cr$ 16,800,00
monthly.
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CALIFORNIA INSTITUTE OF TECHNOLOGY .
PASADENA :

NORMAN BRIDGE LANGAATOAY OF PHYBICS November 5, 1953

Professor J, Leite Lopes

Centro Brasileiro de Pesquisas Fisicas
Av. Wenceslau Braz 71

Caixa Postal 46

Rio de Janeiro, Rrasil

Dear Leite:

The magazine Kagaku says it will be perfectly 21l rizht if you publish
the article "The Present Situation in Fundamental Theoretical Physics" in any
language, anywhere. 8o you can tell the guys down there to go ahead. I think
you have a copy. If not, tell ne and I'11 send one.

I had & pretty good time in Jepan., I'm still working on the Helium. .
Hothing very new «- just the polishing, etc,, needed for the new paper, I can
deduce the main hydrodynamic and thermodynemic equations of the two fluid fheory.
I have as yet no clue as to what causes the critical velocity phencmena (viz,
at low velocities there is no flow resistance in capillaries, but at higher
speeds there is), Perhaps the film effect is simply ven der Weels attraction
plus ‘easy flow, Other people havs rroposed this., Before I subscribe to it T
must calculate the energies of the liquid in their films to see if there is

anything special which tends to rmake the film extra thick, ete,

Some new data ceme out on neutron scattering in heliux at 4.2°K from
which S{K) can be got, and therety the energy curve. It comes out with a dip
as expected, but the energy gep is equivalent to 199K, Landau ghows that to get
agreement with experiment the gav should be 9.6CK, or only half z: much. This
is discouraging, Possible cause is lousy neutron data, or perhaps the 2,20%
instead of 09K alters S(K)} a lot, or finally the wave function '

iK-R,
Z;e g _.
is too simple and rough as a trial function so that, as is characeristic o
the variational method, the energr comes out above the true enerzr, liore
complicated trial functions like

24
1Y+ (R.+R.)/2
2.3, € t
| 3%
should be tried, with G determined for rinimum, or just taken a: some resson-

able function, like gaussian. I haven't even estimated how rmch izrrovenment
could get this wvay,

e(ﬁi-ﬁ‘j) g

Give my regards to everycne Eu temho saudades do Brasil,

Sincerely,

_ yd,bo{ ]%,}'/mﬂy :
R, P, Feynman
RPF:n



CBPF-CS-013/88
-24-

May 1955

Dear Leite,

Gosli, its good to hear you are in the U.S, so near, and yet
unfortunately so far. Los Angeles is too far from N.Y. I won't

be in N.Y. in the near future.

I guess, from your address that you are a delegate from Bra
zil for Atomic Energy. It is good that scientists, not politicians .

or admirals are sent this time.

How does everything go in teaching and work at the Center? Lat-
tes told me all the details of the exposure up to the time he first
left Brazil for the N.Y. Amer. Physical Society meeting. I don't know what

happened since. .

This year I am going to wvisit Japan. 1I'd like to talk phy~
sics with the guys there and live in the strange country-and Mary

Lou wants to see all the artistic stuff, etc. there.
How's your painting?
My best to your wife and Sergio.

Heekahdow Phainmon

P.S. I got lots of reprints from that article on fundamental prob
lems in theor. phys. you had published for me. There has
been quite a demand for them. Thanks for taking care of that
Do you think, if I could write some articles on Bohm's Quan-
tum Interpretation it . would be good to publish them in Bra-
zil. Do you guys need articles like that?

R.P. Feynman
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Feb 15,1956

Dear Leite,
I can thipk of no excuse for not writing sooner.

I was very interested in your detailed letter on the Cen-
tro. The only other word I had heard was a complete description
from Lattes from his point of view a few days after the.admiral was
put out. It all saddens me very much. I too worked, a little time
at least, to try to make science in Brazil, and in particilar the Cen-
trosstrong. 1t is so hard to get started because with so few people
personal problems and characterisfics.of individuals make so much
difference. There are nof enough people involved, or rather enough
separates institutions involved that the thing is stable against
statistical fluctuations. You can’'t go off and get.d job-at another
Centro if the one you are working at is unsatisfactory. In a sense
the time I spent in Brazil is a little wasted-but not really. The
people we taught physics to still know it and the many things we
discussed together are still a profit to both of us. Also no ona
can destroy the fun we had in the past .- I can still play the pan-

deiro and speak a few words of Portuguese..
Now tell me, is anything new growing up there? Does peace
reign again. What about your teaching program in the University?

Is that interrupted? Are there any new students?

I'm sorry I was not in Brazil .when all 'the. .excitement

came off. At least we could have talked thiﬁgs a little. I
remember so many less impbrtant but equally sad and - . fruitless

messes.. Remember the Betatron—Van de Graaff argument in Sao Paulo?
And the worries Bohm had about the administration,till he - wrote
to Einstein? Then there was the fight between the two German guys

at these theoretical institute. But this now is far more serious,

We were very unhappy to hear that Carmita was sick. I

hope she is much better now. Was it serious? Sergios Christmas
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note shows that he isan artist toe - but the message was sad.
.You .wrote that you want to spend some time away. If you
want me to write any letters of recommendation, let me know. Can
you ask the American Embassy about Fullbright Scholarship or Grants
to the U.S.? From time to time various Universities in U.S. ask

me if ‘I know of someone for job. Should I tell them about you?

We enjoyed Japan very much.. I worked hard-lots of talks,
and discussions at many. cities and Universities. I spent most of m&
time at Yukawa's place at Kyoto. Still I am trying to understand su-
perconductivity. I workedvery hard at it in Japan but couldn't .solve
it., Finally back here I ran out of ideas .and ambition. I haven't
been able to work on anything very much for the last 4 or 5 months.
I'm in the doldrum-. I guess it is psychological - perhaps .it
is the shock of discovering a problem I can't<sdlve. - I can't work.on
anything else because that's admitting failure, sndI can't workon it
because of the unadmitted failure., I haven't accomplished anything
in the last year. I haven't ‘even written those articles for you

on the interpretation of quantum mechanic that I wanted to.

Mary Lou joins me in sending our best regardsqan¢gh1hoping
Carmita and Sergio andWYou are all very well and you can write wus and tell
us some good news, Tenho saudades do Brasil, como nunca! Um abra-

¢o, Leite,.

Ricardo Feynman
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June 3, 1959

To: My Colleagues

From: Richard P, Feynman

As you know, I have always been interested in the development
of physics in Brazil. I've been there four times, lecturing at their
"Brazilian Center for Physical Research” - once staying 10 months. The
‘feenter® is in a small building of about 15 or 20 rooms, with a small
library. This is where &1l the useful acvaznced work in Bragil is done,
the most important physics professors do their research and advanced
‘eaching there and their more elementary teaching at the Federal
University.

Now they have had a celamity., I have a letter from my good

friend (who spent a year visiting here, by the way) J. Leite Lopes.
He writes:

9T am writing you under distress. The library - our
nice little library - and the nuclear emulsion
laboratory have been totally destroyed by fire,

Any help ~ reprints, preprints, lecture notes, books,

Jjournals = from our friends and colleagues for the

reconstruction of the library and laboratory will be

jmmensely appreclated®.

I am sending them my collection of the PHISICAL REVIEW (19L0-59),
REVIEWS OF MODERN PHYSICS, PROGRESS OF THEORETICAL PHYSICS {2 Japanese
journal) and THE PROCEEDINGS OF THE NATIONAL ACADEMY. But that isn't very
mech. I am trying to make up more complete sets of Journals. Another big
problem is books,

Do you have any items In physics or mathematics that you would
like to send to help them? Or do you know of anyone who might have
something useful? Please let me know if you do.

Thank you very much,

R.Q ?/W
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CALIFORNIA INSTITUTE OF TECHNOLOGY.
PASADENA

uaénmm OF PHYSICS = June 22, 1959

P -

pr. Leite Lopes

centro Brasileiro de Pesquisas Fisicas
sy. Wenceslau Braz, 71

Caixa Postallib

pio de Janeiro, Brasi]

Dear Leite:

Everyone here is very anxious to help with your library.” Many of my
colleagues have contributed journals, Altogetheq we are prepsred to =end you
the following journals, and a few books: ' '

Physical Reviews, 1929-1959

Physica 1950-1955 :

American Journal of Physies, Jan. t52-May '52: Jan.!53-Sept.!Sh
Reviews of Scientific Instruments, Jan. 19L46-Dec. 1957

Physics Abstracts, July 1938-Dec. 1951

Reviews of Modern Fhysics, 1540-1958

Progress of Theoretical Physics,1946-59

Books -
Smythe, STATIC AND DYHAMIC ELZCTRICITY, 2nd Edition (2 copies)
Margenau and Murphy, THE MATHEMATICS OF PHYSICS AND CHEMISTRY
Panofsky and Phillips, CLASSICAL ELECTRICITY AND MAGNETISM
Lapp and Andrews, NUCLEAR RADTATION PHYSICS
Thomas, CALCULUS AND ANALYTIC GEOMETRY
Hiil, ELECTRONICS IN ENGINEZRING
Frank, INTRODUCTION TO ELECTRICITY AND OPTICS, 2nd Edition
Semat, ATOMIC PRYSICS
Huxley, WAVE GUIDES
Born, NATURAL PHILOSOTHY OF CAUSE AND CHANCE
Weisner, INTRODUCTION TO THE THEORY OF EQUATIONS
Kellog, FOUNDATIONS OF POTENTIAL THEORY
Perlis, THEORY OF MATRICES o
Courant and Hilbert, METHODS OF MATHEMATICAL PHYSICS, Volume I
Kaplan, ADVANCED CALCULUS
Agnew, DIFFERENTIAL BQUATIONS _ -
Courant, DIFFERTNTIAL AND DITSGRAL CALCULUS, Volume II
Heisenberg, COSIIC RADTIATION
Thorndike, MESONS
Wigner, GRAPPENTHZORIZ UND IHRE ANWENDUNG AUF DIE QUANTENMECHANTK
LER ATYOSPEKTREN
Jackson, THE PHYSICS GF ELE ZTARY PARTICLES
HOAG, ON QUANTUI FIELD THEOZISS
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Benedict and C. Williams » Engineering developments in tlie gaseous diffusion
process, McGraw-Hill, 1949,

Robin, Tables des fonctions de Legendre assocees, Centire National d'Etudes
des Telecomunications, 1952,

C. P. Miller, Tables 6:‘.‘ Weber parabolic cylinder functions. National Physical
Laboratory, 1955.

Arley, Stochastic processes and cosmic radiation, Copenhsgen, 1943.
Bremmer, Terrestrial radio waves. Elsevir, 19149.;

Ford, Differential equations

i?.. Forsyth, Differential equations

B. Pidduck, Currents in merials and high-frequency networks, Oxford
University Press, 1946

F. Tricomi, Funzioni ipergeomeiriche confluenti, Roma, 195k.

Mathematical Tebles and other Aids to Computation (periodical) incomplete set

H

1950-55.

. Buchholz, Die konfluente hypergeomeirische Funktion. Springer, 1955.
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Leite Lopes . A Page 2

Bohr and Mattelson, COILECTIVE AND INDIVIDUAL PARTICLE
ASPECTS OF NUCLEAR STRUCTURE
Bohr, ROTATIONAL STATES OF ATOMIC NUCLEI

ANNUAL REVIEW OF NUCLEAR SCIENCE, Vol. 7, 1957
They are all in my office, but before packing them and having them

sent out I wanted to know whether to send all of these, or whether you have
already gotten some of them., We don't want to ship stuff that you already

have.

Do you lmow any cheap way to ship them by freight? Do you have any
friends in the shipping business? FPlease answer right away.

Best of luck, K

Feynman

RPF:n

P. S, Mofe boocks just brought in:

Mott and Gurney, ELECTRONIC PROCESSES IN IONIC CRYSTALS

Wilson, THE THEORY OF METALS
Heitler, THE QUANTUM THEORY OF RADIATION
Frohlich, ELEKTRONENTHEORIE DER METALLE
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July 7, 1959

Professor R.P. Feynman

Norman Bridge Laboratory of Physics
California Institute of Technology .
Pasadena, California

Dear Dick,

_ Our Very hearty thanks for the offer you and your
colleagues at Caltech make to:our Centro.

Enclosed is the list of books offered by Erdeliy
which are of interest to us.

We are now trying to obtain that a Brazilian Air-
line Company (Real-Aerovias) which flies to Los Angeles,
transport the books and journals to Rio. , In case they can
not fetch- the books in your laboratory I would ask you to
order a Pasadena Company to pack the books and ship them to
Los Angeles and send the bill to us that we shall send you
a check,

So piease wait a few days until we give you the
final answer and the address to which you may send  the
books.

Our government and also UNESCO have promised fi-
nancial help.

But the essential point is to ensure continuation
our work. In this respect your offer was with with gra-
titude by my colleges and myself. '

-”dgijii:fi;pes

Besgst wishes.
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Rio de Janeiro, September 9, 1959

Prof. R.P. Feynman

Norman Bridge Laboratory of Physics
California Institute of Technolo
Pasadena, California, U.S.A. :

Dear Dick,

I was disgusted to learn, on my return from Mexico, that
our Administration, instead of asking Tiomno or Fialho to ‘write
you about the transportation of the books and journals, had sent
you a letter in commercial style and in Portuguese. I am mad about
it and am writing you to apologize. Unfortunately at that time
I had to go to Mexico University for lectures while Lattes was
also gone to the Kiev High Energy Conference. I had however left
strong recommendations urging an early reply to you by Tiomno or
Fialho or Beck as scon as they had the final word from the airline

.company. This company agrees to transport the books. We suggest
that you hire a packing company to pack the books and send  them
to: .

REAL. - AEROVIAS AIRLINE
244 BISCAYNE BOULEVARD
MIAMI, FLORIDA
for delivery to:
CENTRO BRASILEIRO DE PESQUISAS FISICAS
AV. WENCESLAU BRAZ 71
RIO DE JANEIRO, BRAZIL

under the condition of freight to be paid in Rio.

Enclosed is a check of US$100.00 for your expenses with
it but I ask you to tell us if you are spending more than this
amount. _ '

Once more, thank you so much and apologies for the let-
ter mix-up. .

Best wishes and kind regards.
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

BRIOGE LABORATORY OF PHYSICS OCtomr 19’ 1959

Dr, Leite Lopes

Centro Brasileiro de Pesquisas Fisicas
Av. Vénceslau Bras, 71

Ric de Japeiro, Brasil

Pear Leite:

We are shipping your books directly from Los Angeles to
Rio de Janeiro on the S5 MOREMACK SERVE, which sails on October 20 and
it should arrive in two or three weeks. I am enclosing a 1list of the
approximate contents, We didn't send them through Real-Aerovias Aire=
line because handling is so expensive in the United States that shipping
to Miami, reloading and repacking would probably be even mors expensive
than to send them through to Rio de Janeiro by boat. I haven't found
ont how much it costs yet. If it is less than $100, I will send you
the excassy if more, I will make a donation to the Centro.

: Don't worry, 1 didn't feel upset by any business sounding
letters. The only thing that bothered me was that, until yours, none
of the letters told me how to send them. Of course, I didnft send
them the way you said, anyway, so that is the way things are,

I hope your library is getting back on its feet and every-
thing is progressing in the uswal slow and generally sure manner.

Sincerely yours,

L0 7 -

R, P. Feyrman
RPF:n
Enc,
Regards to everyone - I got a call from the Ford foundation and

told them the Centro was the most impoftant place for physics

in all South America - that you attracted students from most
countries in S.A. and were "South Westermsemihemisphere re-
nowned"™, Lets see what happens. Fortunately, I didan't have
to lie.

I miss you all - I'11l have to come and visit again sometime soon.
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CENTRO BRASILEIRO DE PESQUISAS FISICAS

Caixa Postal Avenids Wencestau Braz, 71 End. Tel.:
46 Rio de Janeiro, DF — Brasil BRASFISICAS

Harch 31, 1960

ProPfessor Richard P,Feynuan
llorman Bridge Laboratory of Physics
California Institute of Techmology
Pegaadena, California, U.S.A,

Dear Dick:

Your books end jourmals have zrrived several weeks ago.
Books and journals slso keep coming in from Brookhaven, tho Atomic Energy
Comnission a2nd so on. %e learned that you had kindly written to your
cclleagues asking for help to our library. I do not need to tell you
that we'deeply grateful to you for all you have done for us. The Ford
Foundation gave us a grant of $100,000,00 for books and Jouwinals. Thus
we are hopeful that we shall be able to rectnstruct the libraxy.

It wes a plty we could not bring you this Summer. There
vwas o chance to bring you by Fullbright Program but they wanted a poci-
tive reply a2t the time I phoned you. I am hopeful, however, that you
will be able to come soon, perhaps next year. In this respect there
i3 o possibility that the U.S.National Science Foundation could help
us. :

Enclosed you will find a progran of a Summer School which
will be held here befoye the Rochgster Conference. Some %time ago, I sent
you a book Iantrocdugao a teoria atomica da materia which was published
here and I hope you received it., I am sending you another one on high
achool physics which Tiomno and I have translated and adapted from an
Anerican edition for use here. leedkess to say, this book has been
attacked by the treditional teachers end profes-ors here. But 1% has
hsd & great success,.

) Work has been going on and last year I worked on the
superselection rules, about which I have been maintaining correspondence
with Wigner.

A1l of us are working with all drive we can to improve the
situation of our Centro. And we all have saudades from you. I have recel
an invitation to go to ithe Rochester Conference and if I can find the
moaey here, i hope to go and see you then.

With 2ll best wishes,
g Yours as ever,

AL
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He X0L Rio de Janeiro, November <l , 1962,

Profaessor R.P. Feynman

Physics Department

California Institute of Technology
Pasadena, California

UsSeha

Dear Professor Feynmant

Physicists from several countries in latin America have taken
the initlative to hold a "Summer' School in Physics, every year, to
take place alternatively in one of the cities of this part of Ehe
continent. The first session was held in Mexico City in 1959; the second
one took place in Rio in 1960; the third session was in Buenos Alres in
1961 and the fourth one has just taken place this year in Mexico sgain.

. I am in charge of organising the latin American School of
Physics in Rlo de Janeiro next year., We thought of organising the course
in the month of July through August 10, 1963, in our Centro.

- The tentatlive plan consists of an experimentazl survey on elemen-
tary particles by R.A. Salmeron, a Brazilian physicist now at CERN and
by a;physicist from the Leprince-Ringuet group in Paris, probably A.
Lagarrigue. Samuel Mac Dowell, of this Centro, will also be a lecturer,

" IMam writing you to invite you to give lectures on a subject
of your choice,

The course should be on a graduate level and is intended to
young physicists who have started working in theoretical physics. It
may consist of 12 to 15 lectures.

We are planning to invite also a specialist to give a survey
on the theory of many-particle systems.

I have asked the support of the Brazilian National Research
Council. The prospects are that this Council will give a grant-in-aid
Of Ehg order of {3 10.000,00 daily to the lectures besides the air
ticket. : :

I regret that the limited funds of this Centrs do not allow us
to offer a better contribution as a man like you deserves. 1 do hope
however, that your interest in our program and effort will nake posslble
your participation in our Schosol.

With all best wishes,
- 8incerely yours
v LA

» Leite Lopes
Sclentific Director

JLL/mbme -~
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N._Q_AM Rlo de Janeiro, April QQQ_ , 1963, ccnees

Professor Richard P, Peynman
Physics Departrent

Callifornia Institute of Technology
Pasadena, California

U, 3. A

Dear Dilck:

Thank you for the telegram. The planning of the Latin
American School of Physics bas not been easy, It was decided to
have lectures on both physics of elementary particles and on
physics of systems of particles to attend the main interests of
latin American research groups. On the side of systems, Richard
Prange will lecture on field theoretic methods spplied to the
theory of nmetals,

In high energy physics there will be lectures by A.
lagarrigue an R. Salmeron from Paris and CERR respectively on the
experimental result{s on strange particles and resonances. Mac Dowell
will give some lectures on the analytical behaviour of the scattering
amplitude, So, we would like you to give lectures on & subject which

ou conslider io be more interesting %three lectures a week from July
to August 10). You know what will be more attractive to you to
lecture on and we know that your choice willl be good,

My wife i3 already working to get an apartment in Copaca.
bana and a mald for your family,

We all look forward to see you again in Brazil,
With all best wishes

Sincerely

« Lelite Lopes
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

HORMAN BRIDGE LABORATORY OF FNYFICS

April 30, 1963

Professor J. Leite Lopes

Centro Brasileiro de Pesquisas Fisicas
Av, Wenceslau Braz, Tl

Caixa Postal L6

Rio de Janeiro, Brasil

Dear lLeite:

It seems to me that the one subject you do not have well
represented is the theory of high energy particles, strangeness rules,
isotopic spin, etc. (assuming Mac Dowell takes up dispersion theory
and Reggi Poles) perturbation theory, weak interaction theory, etc.

So in the dozen or so lectures I could make a set called "Zlementary
Particle Theory" somewhat like a2 book of mine on "Theory of Funda-
mental Processes! but probably more advanced. For example, I would
include the eightfold way, but put in less on quantum electrodynamics,
and will assume previous knowledge of y-matrices, etc. Is thauv 0K
and at the right level, or should we go down instead of up in level?

As usual, I suspect we should try to be more elementary,

rather than more advanced - but we can decide that beuween us when
we arrive.

Thank you Very much.

T hope to hear about the apartment as soon a&s you know so
my wife can stop worrying.

Loclding forvard to seeing you all soon,
T ek
J’ Lﬁ/&:
R, P, Feynnman

P.S. Another possibiiity you night prefer if lectures on phenonena
in Solid State - something like Kittel's booi: but somewhat more
advanced. Pick whatever suits vou. I prefer, only slightly however,
the elementary particle theory.

RPr:n
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Ne |37 Rio de Janeiro, May /4 , 1963,

Professor R.P. Feynman

Physics Department .
California Institute of Technolog
Pasadena, California

U.S.A.

Deaxr Diek:

Many thanks for your letter., We are choosing your lectures
as Phenomena in Solid State. There is a great interest here and in
other places in Latin America in this field, We have bought a Varian
paramagnetic resonance spectrometer thanks to a Ford Foundation grant,
for a group which is starting work in the Centro. We have now about
ten Latln American students with fellowship in our laboratory. The
finanecial situation however, has been very difficult, '

My wife reserved an apartment for you in Copacabana - it has
a living room, one bedroom, bathroom, kitchen, bedlinen, dishes, cups,
ete, an furniture. They asked US$ 130.00 & month. It seemed qulte
reasonable to me and worthwhile to reserve it. It has telephone and
you will pay for it as well ws for light and gas besides the rent. .
%gbwifedwill a&lso get a mald for you and will see to it about the
y bed,

In a few weeks I will send you the air ticket.
Looking forward to see you soon

Sincerely

7

Je« Leite Lopes
Sclientifle Director
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CALIFORNIA INSTITUTE OF TECHNOLOGY

CHARLES C. LAURITSEN LABORATORY OF HIGH ENERGY FHYSICS
PABADEMNA, CALIFORNIA $1126

January 21, 19?7

Professor J. Leite Lopes
Directer, High Energy Division
Centre de Recherches Nuclealres
67037-Strasbourg Cedex

France

Dear Professor Lopes:
) Please accept my sincere apologies for the delay
in replying to your invitation to participate in the VIII International

Symposium. I will be happy to accept and look forward to seeing you
again,

Sincerely,

AL Do

Richard P. Feynman

RPF;ht
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844 Alameda Street,
Altadens, California.

Dear Maria Louisa, Leite, Sergic, and everyone,

Greetings for Christms and the New Year! We hope this finds you well
and appye.

Yie have thought about you so many times, and I had plamed to write
long before now. Richard and I enjoyed knowing all of you so very much, and we
appreciated so much all the wonderful things you did for us. Your party was so
nice, and I got €0 much pleasure from the beautiful, beautiful flowers. We wish
we could do something nice for you. We surely hope we may have you visit ue some
time,

As you know, I left several weeks before Dick did and went to Bolivia
end Peru. I stopped for a few days in Soa Faulo with Dick while he gave thoase
lectures, and that was when I Ilnd my purse snatched, It had all my air tickets
in it, so i1t made things complicated for a while., Sorry we made you take a lot
more classes for Dick, Leite, We were very fortunate. We have finally gotten
the travelers checks and most of the other items straightened out so that the loss
wash!t too bad.

Peru and Bolivia were very interesting. I had to fly all the way to
Lima and then back to La Paz from Lim, since the Braniff flight doesn’t stop in
La Paz, The flight between Rio arnd Lima is very besautiful, especially over the
Andes, and well worth tasking again, You feel dreadful when you first land in
Bolivia on the 14,000 foot high Altc Plano ( I don't know what that is in metres o)
after leaving sea level three hours before. You feel that way for about twenty-
four hours and then it goes away. The country is very dry end treeleass, and
immediately you begin seeing Indians in those wonderful picturesque costumes. You
know them, of cowrse. The women wear about eight or ten short full skirts and
three or fours shewls~-all in beautiful o« lors—and men's round derby hats; and
the men wear ponchos and short pants and those pointed ceps with ear flaps. At
the time I was there the Indians had just killed s number of white land owners in
the Alto Plano outside la Paz and were coreating a number of incidents. Cesor hss
probably had several exéiting stories eiroulating around the Centro by now. Any=-
how, one had to be a little careful, All the pecple there live behing very high
thick walls with every entrancebolted, There seems to be no real protection from
either the police or the govermment, Everyons seemed to be expecting a revolution
at any time. It was inmteresting, tut I don't think I'd like to stay very longe.

From Le Paz I took a litbtle train to lake Titicaca and crossed that by
steamer (It took all night; the lake is very large.), and continued by train again
to Cuzco. There were lots of llamsyin the valley which leads from the lake to
Cuzco and lots of them around Cuzco., They say they are all domesticated; there
are no wild ones any more. 1 was amazed at how many of the origidnal Inca walls
are standing ib)nany streets of Cuzco; I had thought they would be in only a few
streets, The buildings have been finished out in adobe, and the people who live
in them and mske up the major population of the town are mostly Indiasns. I visited
Macchu Picchu, the Inca town on the top of & high mountain which is most easily
accessible to tourists. The Incas built many other cities on the very tops of
e number of other peaks in the vicinity, tut many of them are inaccessible unless

ons 48 trained in mountain climbing. I have seen many ruins (Pick and I drove to
50 meny sites in Mexico and Yueatan, )~-ruins tat were older and more interesting
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as rulns go than Kacchu Picchu, but the scenery at Macchu Picohu is unbelievably
beautiful, since one is surrounded by high farest-covered mountain peaks. In its
way it 1s as amazingly beautiful a setting aas Rio, and that is saying a lot,-=
There are many Inca ruins around Cusco, end remeins of ancient farming terraces
ard roads now fellen into disuse., It must have been very wonderful to have seen
it es it was urder ths Incas,

From Cugz¢o I flew back to Lima and Dick met me there., Lima ia a very
beautiful Spanish city that mhas much art snd culture. The museums have marvelloua
collections of those wonderful portrait: pots that the Chimus and Mochichas and
other pre-Inca groups made, meny wonderful Nasca and Paracas textiles taken from
Indian greves. Everytning in the museums is excellently displayed in:a fins
educational mamer, and they have a number of very good publications. I was much
impressed. I hope that you get to see tfese collections some time.

Dick weunt to Japan for e two weeks conference immedistely after we got
back. He thought Japan was very beautiful and he had a wonderful experisnce thors,
Fe lived in a real Japanese hotsl (with no furniture except mats , & little low
table, & cushicn % sit on, em an arm rest), ate nothing but Japanese food, and
found he could say almost mothing with his hard learned Japanese.

Dick is in another conference now (on low temperatuwre physics--liquid
helium) in Houston, Texas, and he has another cne in January in Bochester, New
York, and is guest professor at the University of Chicago in March. Ve're having
Christmas here at home in Altadena, though.

I'n sending Sergio a little Jepanese kite because it is flat amd light.
laybe you have them there, Just stuff it with paper if you want to bang it up,
or it should fly. I'd likz +to send him a little book once in s wWile, tat I
suppese it would cawse you more trouble end expense than it would bte worth.

We would like so much to hear how you are and what you are doing,

Thanks so much for everything, And all best wishes to all of you,

Sincerely,
———
/, M A- S B
/fa,ﬂ/, g, e { A
; : A



