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SUPPLEMENTO

AL VOLUME II, SERIE X, DEL

NUOVO CIMENTO

A CURA DELLA SOCIETA ITALIANA DI FISICA

Commemorazione di Enrico Fermi

tenutasi a Varenna. e a Como il 6 Agosto 1955.

Cronaca delle cerimonie.

3. (. DAarnA NoCE

Seqretario della Socicta Ialigna di Fisica

11 6 Avosto 1955, ricorrendo Fanniversario dell’'ultima lezione tenuta da

NrIcO FErMI al C stivo, che la Scuola Internazionale di Figica della
Societa Italinna di Fitica svolse nel Luglio-Agosto del 1954 nella VillaMonastero
enna, Ente Villa Monastero ¢ la Societd Ttaliana di Fisica vollero ricor-

dare il grande Estinto con una breve ¢ rimonia alla quale presenziarono la
consorte e la sorelly di lui, Signore LaurA FERMT CAPON e MARIA SACCHETTT
TerA, i docenti ¢ oli alunni del Corso Internazionale di Fisica tenutosi que-
stanno nella stessa Villa Monastero, e molte personalita del mondo culturale

¢ politico.

T cerimnonia si svolse in due momenti suee alle ore 30 a Vareuna,
alle ore 13 a Como.

A Varenna il Sottoseeretario di Stato alla Pubblic: Tstiuzione, on.
BAPFISTA SCAGLIA, venuto in rappresentanza del Ministro, scoperse Uepig
a1, che, per iniziativa dell’ Ente Villa Monastero e della Soc Ttadiana
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di Fisica, ¢ stata posta in memoria e in onore di Frraur nella Villa Monastero,
proprio nell’ Aula dove Eeli tenne le sue lezioni: la lapide, murata su una parete,
appare come fosse appoggiata su un tappeto, opera di fine mosaico, ed & sor-
montata da un medaglione in bronzo recante Vefficie del grande Estinto.

La pietra ¢ di porfido rosso antico, donato e lavorato dal Laboratorio delle

- pietre dure di Firenze; 'epigrafe & stata dettata dal prof. padre GIOVANNI PrI-

GaTo del Collegio « Gallio » di Como; il medaglione & stato modellato dal prof.

GTANNINO CASTIGLIONI di Milano e fuso nelle Officine Johnson di Milano; il

mosaico ¢ stato composto da GENNARO BERNASCONI di Como su disegno rina-
scimentale; ¢ tutta la composizione ¢ opera dell’architetto FEDERICO FRIGERIO
di Comno.

Davanti alla lapide & posto un antico bacile su colonna in pietra scolpita,
recante un perpetuo omiageio di verdi rami reclinati in basso.

Dopo 1o scoprimento il Presidente della Societa Italiana di Fisica, prof. G1o-
VANNI POLVANI, lesse ¢ tradusse in italiano l'epigrate aggiungendo alcune
parole d’oceasione; 'on. SCAGLIA pronuncid un breve discorso; e lo scultore
CASTICLIONT offerse in dono alla signora LATURA FERMI copia in bronzo del
medaglione.

Indi tutti i partecipanti alla cerimonia si trasferirono a Como.

A Como, nel Tempio Voltiano, dopo brevi parole del Sindaco della cittd,
comm. PAoLo PIADENI, e del Presidente del’Ente Villa Monastero, avy. GI-
BERTO Bogisio, il prof. ISIDOR Isaisc RaABI, Premio Nobel per la Fisica e
docence al Corso Internazionale, di Fisica di quest’anno a Varenna, pronuncid.
Porazione ufficiale in memoria di ENrRico FERMI (¥).

Indi il Presidente della Societa Italiana di Fisica, prof. GIOVANNI POLVANI,
a nome della Societd stessa offerse in dono alle Signore LAURA FERMI e MARIA
SACCHETTI, al rappresentante del Ministro, on. ScAGLIA, e al Presidente del-
PEnte Villa Monastero, avv. Bosisio, copia del fascicolo del Supplemento al
Nuwovo Cimento contenente tutte le lezioni svolte a Varenna nel Corso inter-
nazionale di Fisica dell’anno passato e quindi anche quelle di FeErMI.

Il Presidente della Societa stessa prese infine occasione per comunicare
pubblicamente che, per deliberazione del Consiglio di Presidenza, la Scuola
Internazionale di Fisica della Societd Italiana di Fisica s’intitolerd d’ora in
avanti al nome di ENRIcO FERMI.

(*) 11 discorso tenuto in inglese fu simultancamente trasmesso in italiano con im-
pianto di cuffic telefoniche organizzato gentilmente dalla Soe. Siemens di Milano, alla
quale va quindi il pit cordiale ringraziamento.

Lapide e medaglione posti nell’Aula di Villa Monastero a Varenna,
in memoria e in onore di ExrIico FERMI.
(6 Agosto 1955)




I1 medaglione, con l'effigie di ENrRIcO FERMI,
sovrastante la lapide posta nell’Aula di Villa Monastero, a Varenns,
in memoria e in onore di lui.
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Davanti alla lapide posta nell’Aula di Villa Monastero a Varenna,
in memoria e in onore di Enrico Fermi.

G. PoLvany

Presidente della Societa Italiana di I'isica

(leggendo Vepigrafe)

HENRICUS FERMI
MCOMLIV — AETATIS SUAE LIIL
HIC
ANIMO TOT INTER RERUM MIRA PACATO
ARCANA NATURAE PRIMORDIA
IPSIS IN ATOMIS VOLVENTIA
DOCTORUM COETUI POSTREMUM APERUI

MEUM UNDE NOMEN IAM IMMORTALE FECERAM

(traducendo)

« ENRICO FERMI »
«1954 - 530 della sua vita »
« Qui »
«l'animo quietato in fra tante bellezze naturali»
« disserrai per l'ultima volta a una schiera d’uomini di scienza »
«gli elementi ultimi e pit riposti»
«che s’agitano entro gli atomi»

«onde immortale avevo gid reso il mio nome. »

Con queste parole, che il porfido imperiale imagina aver sorpreso

dire
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dalio spirito di ENrrco FERMI, e con Ieffigie di Iui fusa nel bronzo, 1'Ente
Villa Monastero e la Societd Italiana di Fisica hanno voluto ricordare che
qui, 2 Varenna, ENRICO FERMI tornd a godere delle bellezze della sua terra, e
in questa Aula fece, per 'ultima volta, dono agli altri del suo sapere.

A quanti qui verranno, possa questa memoria essere al tempo stesso suseci-
tatrice di ammirazione per il grande italiano che essa ricorda, e testimonianza
di gratitudine verso di lui per il bene e il beneficio ricevuti da tutti coloro che
ai problemi della scienza appuntano la forza dell’intelletto.

N. 2, 1955
20 Semestre

SUPPLEMENTO AL VOLUME II, SERIE X
DEL NTUOVO CIMENTO

III

Parole di omaggio a Enrico Fermi
pronunciate nell’Aula di Villa Monastero.

G. B. ScAGLIA

Sotiosegretario di Stato alla Pubblica Istruzione

La sobria austeritah di questa cerimonia e le parole ispirate e nobilissime
che il prof. PoLvANI ci ha testé letto fanno apparire veramente superfluo ogni
discorso. Né io oserei rompere il raccoglimento solenne di questa ora, se non
fosse per adempiere l'incarico, che mi & stato affidato, di recare qui, a nome
del Governo Italiano, con Pespressione della commogsa solidarietd per la Con-
gorte e per la Sorella; la cui presenza di a questa cerimonia un carattere par-
ticolare di intimitd, 'omaggio dell'Ttalia al grandissimo scienziato, che proprio
qui per Pultima volta ha voluto essere Maestro.

Qui tutto ci parla di lui; tutto si anima del suo ricordo; e per quanti, fra-

i»presenti, hanno avuto il privilegio, or & un anno, di incontrarlo qui, di udire
la sua voce, di incrociare il suo sguardo, di godere, sia pure per breve tempo,
della sua conversazione arguta e schiva, non era certamente necessaria 1’opera,
pur tanto pregevole, dell’artista che ha modellato il medaglione che noi ammi-
riame, perché il suo sguardo penetrante e la sua immagine un po’ assorta e
— oggi solo lo avvertiamo — quasi presaga, ci rimangano fissi nell’anima,
immedesimati per sempre con le linee stesse di questo ameno paesaggio.
" Ma ben oltre il nostro ricordo durerd la fama di ENRico FERMI. E anche
coloro che non furono qui lo scorso anno, anche coloro che qui passeranno
negli anni e nei secoli che verranno, ai quali certo non sard ignoto il nome di
colui cui la Provvidenza riserbd di contemplare primo, e senza vertigini, gli
orizzonti sconfinati dell’era atomica, riunendosi a studiare e a meditare qui,
§u questo lembo incantato del Liago che vide le prime esperienze di ALESSANDRO
Vovura, non potrahno non sentire aleggiare su di loro, stimolo e conforto, 1’estre-
mo messaggio scientifico che, a Ppochi mesi dalla morte, qui Egli ha affidato
a discepoli convenuti da ogni continente.
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IV

Brevi parole pronunciate nel Tempio Voltiano di Como
alla cerimonia commemorativa di Enrico Fermi.

P. PIADENT

Sindaco di Como

Eccellenze, Signore e Signori,

la Citta, di Como porge, per il tramite della mia voce, il saluto e il
benvenuto alle Autorita e agli illustri docenti e discenti del IIT Corsc estivo
di alta Fisica svoltosi in questi giorni a Villa Monastero, e ringrazia quanti
son qui venuti in questo Tempio per ricordare e onorare ENRICO FERMI.

Un’espressione particolare di riconoscenza rivolgo poi, a nome di Como
stessa, al prof. RABI per aver assunto I'incarico di commemorare ENRIcO FERMI,
¢ ai Congiunti dell’Estinto per avere accolto I'invito di presenziare a questa
cerimonia.

La Citth di VorrA — mi rivolgo con particolare reverenza ai Congiunti
di ENrIco FERMI — partecipa dolorosamente commossa, ma con orgoglio, alla
solenne odierna commemorazione dell’illustre Scienziato, che un anno.fa, gia
adombrato dall’ala imminente della morte, e forse presago della sua fine ter-
rena, venne nella sua Patria, qui, sulle rive stupende del nostro Lario, per det-
tare le ultime sue lezioni di scienziato italiano in terra italiana.

Come Sindaco di Como considero altissimo onore la sorte che, in virtu di
questo anniversario, oggi ci tocca: di esaltare cio¢, proprio nel Tempio sacro
ad ALESSANDRO VorTa, antesignano delle moderne scoperte scientifiche; -la
memoria e la gloria di uno studioso che pienamente e degnamente simbo-
leggia la confinuitd del decisivo contributo italiano al progresso delle scienze
fisiche e dell’umana civilta.

SUPPLEMENTO AL VOLUME 1I, SERIE X N. 2, 1955
DEL NUOVO CIMENTO 20 Semestre-

Y

Alloeuzione pronunciata nel Tempio Voltiano di Como
alla cerimonia commemorativa di Enrico Fermi.

G. Bosisio

Presidente dell’ Amminisirazione Provinciale di Como
e dell’ Bnte Ville Monastero

All’Onorevole Rappresentante del Governo, alle Tccellenze, Autorita, Si-
gnore, Signori qui tutti raccolti nel Tempio Voltiano per commemorare solen-
nemente ENRICO FERMI, laureato del Premio Nobel per la Fisica, il deferente
omaggio dell’Ente Villa Monastero di Varenna che ho 1’onore di presiedere.

Ai Congiunti rinnovati sensi di cordoglio e di profondo rimpianto per lirre-
parabile perdita.

Ai fisici in lutto la Provincia di Como inchina reverente il suo labaro nel
mesto e glorioso ricordo dell’Uomo cui la Scienza ¢ tanto debitrice.

Nel cenacolo di Varenna e precisamente nell’Aula in cui per I'ultima volta
FERMI rivolgendosi ad elette menti ammaestrd con dovizia di erudizione e con
calore di conquistatore, da poche ove i lineamenti del suo volto forgiati nel
bronzo da valente mano di artista, rammenteranno ai posteri come Varenna
ebbe I’alto onore di raccogliere 1'ultima lezione del Fisico che illustrd il nome
italiano e apri alla scienza nuovi orizzonti con le meraviglie della pila atomica,
portando Vumanitd a nuove conquiste. Egli stesso avvicind la sua scoperta,
come termine di paragone, alle Piramidi, perché 'una e ’altre imponenti vit-
torie dell'nomo sopra la nateria bruta.

I’Ente Villa Monastero ritenne suo dovere di rinunciare alla solenne com-
memorazione nella sua Sede di Varenna, perché pitt degno, onorifico e signi-
ficativo reputd fosse il Tempio Voltiano, dove sono custodite le memorie del
grande Comasco che trasformo la faccia del mondo, aprendo con le sue sco-
perte e le sue invenzioni ’era dell’elettriciti.

A Como, ove tutto parla di ALESSANDRO VoLrA — la casa avita, 1a chiesa
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ove fu battezzato e sentila grandezza della Fede che egli stesso divulgo ai fan-
ciulli, il mausoleo che raccoglie le sue spoglie mortali, il marmoreo monumento,
il Tempio che conserva gelosamente tutti i suoi ricordi — non poteva man-
care la commemorazione ufficiale del pit grande fisico contemporaneo con-
ginngendola idealmente alla gloria del suo illustre concittadino.

Nuovo argonauta, FERMI spinse arditamente I'nomo a nuove cognizioni e
a nuovi agsoggettamenti delle forze fisiche, raggiungendo progressi e conoscenze
fino a pochi anni fa impensati.

Come tutte le maggiori conquiste si affermano nell'umilta, cosi il rogito
del fatidico esperimento della pila atomica con la reaziome a catena del
2 Dicembre 1942 venne redatto sull’impagliatura di un autentico fiasco di
‘Chianti ove furono apposte con quella di FERMI altre firme illustri, note nel
campo Sscientifico moderno.

TUn nuovo navigatore italiano era arrivato nel nuove mondo. Un nuovo
mondo era scoperto.

Due pietre miliari nel progresso scientifico: la pila di Vorra e quella di
FErMI. Due nomi acquisiti alla storia della scienza, due italiani, due glorie di
nogtra gente che sono divenute gloria delle genti.

11 Tempio Voltiano doveva essere ed ¢ la vera degna sede della commemo-
razione di chi avvid.con metodo e tenacia la Scienza fisica verso inesplorate
Tegioni e a nuove conquiste.
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In memoria di Enrico Fermi:

discorso letto nel Tempio Voltiano a Como,

I. I. RABI

Premio Nobel per la Fisica

Eccellenza, Ladies and Gentlemen,

It is my sad privilege today to come to speak to you about my friend and
colleague Exrrco Fermr. I left Italy a week ago affer spending two extraor-
dinary interesting and pleasant weeks at the Scuola Internazionale di Fisica
at the Villa Monastero in Varenna. Last year ENRIco FERMI gave a series
of lectures, which néw became famous, at the same school. In fact, today is
the anniversary of his last lecture.

We are gathered today in this charming building which is the Alessandro
Volta Memorial and I find it especially fitting that we should commemorate
ENrIcO FERMI in this memorial building dedicated to his illustrious prede-
cessor VoLTA, the great pioneer in electrical science more than a century ago.
T recall with great pleasure the delightful Volta Conference of 1949 here in
Como where were gathered a brilliant international group of physicists to
discuss problems of cosmic rays. ENRIcO FERMI was naturally one of the
leading lights of this Conference. Little did one imagine that a short §ix years
later we would hold a commemorative meeting in this same building for this
man who was so healthy vigorous and energetic and in the prime of life.

ENrICO FERMI was a true son of Italy who spent sixteen very active and
fruitful years as a resident in the United States. As such I hope he will become
a symbol of the close collaboration and mutual respect and friendship between
the people of Italy and those of the United States. His loss, I can assure, has
been as deeply felt in the United States, by scientists, by government, by
people, as it has been here in his native Italy. The phrase in which I heard
of his mortal illness was: « The great Italian Navigator has made his last

journey ».
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Today, I wish to explain as clearly as I can the contribution of ENRICO
FerMI to science and his influence as a personality and as a teacher. You
have all read, I am sure, Mrs’ LAURA FERMI charming book which describes
FrrMI from the domestic point of view. The great success of this book gave
FrERMI more pleasure than anything else as he consciously and heroically faced
the last days of his life. It is unnecessary for me to recount FErRMI’s life history
since LAURA FERMI has done it so much better than I could possibly hope to do.
T will therefore confine myself to the more professional side of FERMI'S career.

FrrMI was extraordinary not only for the power of his genius, his great
imagination and intellect, his tremendous vigor and endurance, his clarity
and objectivity. It was almost unique that in an age of narrow specialization
he was a generalist. He was neither just a theoretical physicist or an expe-
rimental physicist, a nuclear physicist or a solid state physicist, a pure phy-
sicist or an applied physicist. More than almost any other of his contem-
poraries he was a physicist and no branch of the subject from thermodynamics
to relativity was foreign to him and he contributed importantly toalmost every
field. As an experimenter he also covered the whole field from spectroscopy
to cosmic rays. To find an analogous figure in the history of science one must
go back to the earlier days of physics, to ARCHIMEDES, and GALILEO, IsAac
NEwToN and HEiNrIicH HErTZ. For this reason I believe it will be generations
before his equal will again be born.

_One of FErMI's earliest and most important contributions was to the
subject of statistical mechanics, where he discovered the statistics which bears
his name forever, the FERMI statistics. Basing himself on Pauli’s exclusion
principle tor electrons in atoms FErMI applied this idea quite generally in
that no two electrons or particles of the appropriate properties could be in the
same state. This idea led to statistical distribution laws which are entirely
different from the classicar laws of Maxwell and of Boltzmann. This idea of
Frrumr's was later developed by PavuLI, by SoMMERFELD and by BrocH and
many others, till it is now the keystone of the theory of metals, semi-conduc-
tors and insulators.

With the Fermi statistics the specific heat and the electrical and thermal
conductivities of metals can now be understood and predicted. The appli-
cations go even further into the statistics which lie at the basis of the chemical
properties and specific heats of gases like hydrogenon and deuterium.

In the Fermi statistics only one particle such as an electron or at most
two if their spins are opposite can occupy a particular energy state. After the
lowest state is occupied by two particles the next one must go to a higher state
and so on. As a result at sufficiently high particle density the states are all
filled up to a Jevel known as the top of the Fermi sea. On this picture only
the few particles at the top of the Fermi sea have energy levels close by which
are unoccupied and to which they go by collision. Then particles of the top
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have a high energy and move very fast. The others are almost inert unless
they receive large amounts of energy. It is clear how different this distri-
bution is from the classical where the distribution is like a probability curve
and all particles can change their energy by any minute amount. It is also
.clear that the Fermi distribution will lead to consequences very different from
the classical distribution, which was inadequate to explain the properties of

electrons in metals.

FerMI pursued the same idea to build a statistical theory of atomic structure.
An atom with nuclear charge of Z units will be surrounded by Z electrons
which are attracted to the nucleus and repel one another. In addition they
are in very rapid motion. Clearly it is beyond the power of mathematics to

solve a problem with large Z directly. The mathematics is too complicated.

Frrut and independently THoMAS applied the Fermi statistics to this problem
and obtained an expression for the charge density of the electron asa function
of the distance from the nucleus. By further analysis he was able to show
the existence of shells within the atom corresponding to the chemical picture
of the period table of the elements. The Fermi-Thomas distribution is verified
by the scuttering of X-rays from atoms.

FerMI made this statistical theory for a purpose. He was at that time
also interested in the effects of nuclear spin and magnetic moment on the spectra
of atoms. By means of his statistical model he was able to calculate these
eftects more accurately and to evaluate the nuclear properties from spectro-
scopic information.

The very same ideas of the Fermi statistics are also applicable to nuclear
structure and played a very important role in the early days of nuclear theory.

To digress to a period more than twenty years later, present theories of
nuclear structure rely to a great estent on the independent particle model
proposed independently by FERMI’s colleague Prof. MARIE MAYER at the
University of Chicago and Prot. JENSEN in Heidelberg. The essential ideas
of this model are that the protons and neutrons in the nucleus move inde-
pendertly of each other under the influence of their mutual forces and that
each proton and each neutron occupies a certain energy level. This idea is
not sufficient to explain certain vegularities in nuclear structure such as the
socalled magic numbers at which the nuclei are particularly stable. What
makes this model successful is the addition of spin-orbit forces which alter
the energy of the proton or neatron depending on the direction which the
spin points in with reference to the orbit of the particle in the nucleus. Prof.
MAYER told me that she was working on this problem of nuclear structure
with little success until FERMI suggested that she try the eftect of the spin-
orbit forces. :

Before I turn to give some account of FERMI’s contribution to nuclear
science for which he received the-Nobel prize and his greatest popular fame I
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must mention one other contribution of his earlier days. That is his expla-
nation of the radioactive emission of electrons and positive electrons known
as positrons. This phenomenon is known as B-ray emission.

This phenomenon was cne of the great mysteries of physics for years be-
cause the nucleus starts from a state of definite energy and ends with a state
of definite energy and yet the 3-rays themselves which are supposed to carry
away this definite energy difference have a wide spread of energies. PAULI
suggested that an additional unobserved particle of no electric charge is emitted
at the same time and that the energy is shared between the p-ray particle and
this new particle. FErMI made a mathematical theory of this idea and named
this new particle the neutrino. This Fermi theory has been greatly developed
since his original work and a great deal of experimental detail has been unco-
vered on the behavior of p-rays. This particle the neutrino has as FERMI ori-
ginally suggested zero mass when it is at rest, just like a light quantum but
a spin equal to that of an electron spin. It is so penetrating that it could pass
through the mass of the sun without being stopped. To this day its direct action.
on matter, outside of the nucleus where it is spontaneously born, has not yet
been observed with certainty. Fermi’s solution of the mystery of the f-rays.
is one of his great conilributions to physical science.

We now turn to that phase of FERMI’S career which holds so much promise
and so much dread for the future of mankind. It started in Rome shortly
after the discovery of the neatron by Sir JaAMEs CHADWICK of the Cavendish
Laboratory in Cambridge, England. FrrMI immediately realized the great
importance of the neutron as a means of making nuclear reactions. Since the
neutron has no electric charge it is not subject to the repulsion of the nuclear
charge. A neutron of even very low kinetic energy can enter the nucleus whe-
reas a proton or o particle would be repelled and never get close to the nucleus.

After the discovery of artificial radioactivity by Jorior and CURIE in Paris.
Frrmi and his brilliant group in Rome started a series of experiments on
nuclear reactions with neutrons which made the Ricerca Seientifica one of the:
most prized journals in physics and caused all physicists interested in nuclei
to learn enough italian to follow these fascinating researches. One of the most
important observations was the slowing down of neutrons by collisions with
hydrogenous material and the very interesting properties of these slow neutrons.
This procedure wag patented by the Rome group and the patent has recently
been bought by the United States government for the sum of § 300000.

I will not go into detail of these interesting discoveries except to mention.
the only great and fortunate error which FErRMI and his group miade in their
studies of the reactions of neutrons and uranium. The phenomena they ob-
served were most curious and puzzling, which they tried to interpret as pro-
perties of nuclei heavier than uranium. Although such nuclei were certainly
formed in their experiments they overlooked the possibility of nuclear fission.
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in spite of the suggestions of IVAN NoDDACK that this phenomenon was not
ruled out in their experiments. I shudder to think what would have happened
to the world if nuclear figsion had been discovered five years earlier and atomic
weapons had fallen into the hands of a HITLER.

FErMI received the Nobel prize for his work with nuclear reactions with
neutrons and by the time nuclear fission was digcovered by HAHN and STRASS-
MANN in Germany in late 1938, FERMI and his family were already living in
New York and FERMI was a professor of Physics at Columbia.

As in Rome, FERMI immediately attracted a brilliant group of young physic-
ists around and proceeded with his experiments with larger means that he
had in Rome, since we at Columbia already had an operating cyclotron.

In early 1939 the discovery of HAHN and STRASSMANN became known at
Columbia. In fact I myself brought the news to ¥FerMI since I bad heard it
from Prof. NIELS BOHR in Princeton. FErMI immediately realized the great
energy released in this process and by the next day he had calculated the size
of the crater which would be produced by the energy released from the fission
of a kilogram of uranium.

Immediately the very interesting question arose as to whether the abundant
isotope of uranium 23%U or the other isotope which is present to only one part
in 140 was responsible for the phenomenon of fission. Experiment soon settled
that it was the less abundant isotope 25U which produced fission with slow
neutrons.

The interesting question then arose, could one produce a self perpetuating
chain reaction with normal uranium. This question regolved itself into a series
of questions: i

1) Did the fission reaction produce more than one neutron? [f it did,
a chain reaction was possible in principle.

Could one slow down these neutrons with available materials and
in such a geometry that enough neutrons would be left to maintain
the chain reaction?

o

3) Could such a chain reaction be controlled it it were once started, or
would it always result in an explosion?

FerMI attacked these problems with characteristic energy, enthusiasm and
insight. The fundamental physical constants were unknown, the theory was
unknown, and the whole group felt that they were working against time with
Hitler Germany as the formidable competitor.

Ever increasing means were put at FERMI's disposal by the government
of the United States and by the end of 1942 FurMI had demonstrated the
feasibility of the chain reaction in Chicago where the whole project had been
transplanted from Columbia. The atomic age had begun, nuclear cnergy was
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now a reality and the history of mankind had turned a sharp corner. Like
many other great discoveries and inventions nuclear energy is not an unmixed
blessing, because hand in hand with nuclear energy is the possibility of making:
nuclear weapons which increase man’s destructive power by a factor of over
a million. The destruction of mankind was already too large for safety before
the discovery of nuclear energy and now mankind faces the possibility of wars
of destruction which could bring our whole culture down in ruins and even
endanger the future of the human race on this globe. To control this powerful
but wild force will require all the wisdom, sympathy and restraint of which
mankind is capable. The problem is fully realized by all mankind but the
solution is 28 yet beyond our grasp. We can only hope that the wisdom of.
the nations is equal to the dread problem which confronts all equally.

Tt has turned out in the eventuality that the problem of constructing prac-
tical economical power reactors was much more difficult that had been anti-
cipated. The new conditions were far beyond previous engineering experience.
Now more than twelwe years after the first operating reactor was completed
peaceful nuclear energy does not yet play an important role in our country.
However, the most important problems have been solved and we can expect:
that the history of the next decade will show that nuclear energy will take
on the expected role of contributing to the increasing demand for energy
which is so characteristic of our century.

It is of the essence of the spirit of FERMI to always become interested in
new and challenging problems. Soon after he showed that the chain reaction
was a reality he left this field and joyned the new group at Los Alamos whose
task was to make a weapon out of nuclear fission. Here again very little was
known. Plutonium and Uranium 235 were not available except in mierogram
amounts. The factories for their production were being built by imagination
and bold projection from poorly known data. The task of Los Alamos was.
t0 be ready with atomic weapons as soon as the material for their construction
was available. That this formidable task was accomplished with spectacular
success is now a matter of history. The Los Alamos Laboratory was such a
tightly knit organization that the apportionment of individual eredit is im-
possible. Here FERMI proved that he could also work in an organization where
he was not the responsible leader but a leading participant in a group effort.
For a man of FERMI'S spirit and claim this way of working was a matter of
great self discipline.

Perhaps never before in history has such a brilliant group of scientists been
gathered together to accomplish a given task as at Los Alamos. A recital of
the names of the scientists who where gathered there under the inspired leader-
ship of Dr. J. K. OPPENHEIMER is like reading the Alinanac of Gotha of Science.
Many of the brilliant young people who were comparatively unknown at the:
time have since become famous. In spite of the dread nature of the task, I
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believe that FERMI spent some of the happiest times of his life at Toos Alamos.
There, surrounded by brilliant and sympathetic colleagnes and co-workers he
enjoyed the stimulation of minds of equal agility and profundity. The beau-
tiful setting on a mesa riging more than 700 meters above the desert with the Rio
Grande at the foot of the mesa and the Jernez mountain rising up behind was,
extraordinarily beautiful and wild. . In the distance through the clear air more
than 60 kilometers away and always in view could be seen the Sangre de
Cristo mountains which he would climb at every opportunity during the week-
ends. In the winter there was skiing in the mountains and long walks at all
geasons. This combination of intellectual stimulation, an important task and
the beautiful and accessible outdoors gave him very great. satisfaction. Even
after the war he returned to Los Alamos summer after summer.

After the war was over, FERMI, much to our regret at Columbia, decided
to move to the University of Chicago which seemed to offer better facilities

. for his work. In doing this he took with him some of the best people from

Columbia and left me with the difficult task of reconstructing the Physics de-
partment. Our success in this effort is partly due to the fact that he was such
a stimulating teacher that we could attract some of his pupils who where even
more brilliant than those he kept by him in Chicago.

At Ohicagb FERMI again showed his versatility by entering the field of
cosmic rays and high energy physics, particularly physics of mesons, the strange
new particles which have been discovered in the post-war period.

Time will not permit me to recount his great achievement in this field.
I will only mention that he gave for the first time, I believe, a reasonable ac-
count of the origin of the high energy of the cosmic rays which depends on
the collision of particles with huge clouds of attenuated cosmic matter and
with the weak magnetic fields which are trapped in them.

The beautiful experiments which he had in progress on the properties of
mesons are now left for others to finish but his name will always be associated
with this most interesting new field of physics.

The war caused many changes in the United States as elsewhere in the
world. One of the most interesting was the close relation between scientists
and government which started during the war because of the scientific and
technological sophistication of modern warfare. The great laboratories which
were started during the war like Los Alamos were stuffed largely by scientists
from Universities who had no previous connection with government. After
the war most of these men returned to their universities and their peacetime
pursuits of teaching and research. In leaving they carried with them the most
advanced knowledge and experience.

When the Congress of the United States enacted the Atomic Energy Act
of 1946, it provided for a General Advisory Committee to be appointed directly
by the President of the United States and responsible to him to advise the
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Atomic Energy Commission of scientific and technologic policy. Amongst the
original members of this Committee were men of such stature and influence
ag Dr. J. K. OPPENHEIMER, Dr. J. B. CoNANT, the president of Harvard Uni-
versity and now U.S. Ambassador to Germany, Dr. L. A. DUBRIDGE the Pre-
sident of the California Institute of Technology and others of similar stature.
Ferm, although he was a fairly recent citizen of the United States, was so
highly regarded for his scientific and personal qualities of loyalty and judge-
ment that he was appointed to be one of the original members of this group.
Ho served for four years, during which tinle he had a voice in some of the
most important decisions which affect the future of the world, since this com-
mittee possessed complete access to some of the most highly secret items of
national policy. His advice was always calm and judicial, based on a profound
scientific knowledge and an equally profound understanding of the response
of people in critical situations. Those who disagreed with him on any point
did so with great misgiving because of their respect for the soundness of his judge-
ment. Fvents rarely proved him to be wrong. As in everything else he under-
took he evoked the confidence and admiration of all with whom he was asso-
ciated. He was about to be reappointed to this Committee by President
E1seNHOWER but his illness and death deprived the United States of one of
its wisest counselors.

Here in Italy where his memory is so alive and where so many have heard
FerMI lecture I do not have to describe the remarkable fascination he could
induce in any audience. He used no histrionies in his delivery. It was always
calm and deliberate. The fascination lay in the feeling of clarity and simpli-
¢ity he could impart to the audience. They felt illuminated and had the sense
of partecipating in profound and beautiful insight.

With his students FErMI was friendly but not soft. He never asked them
to do less than they could accomplish. In them he inspired a feeling which was
very close to worship. What greater memorial can a teacher, a scholar leave
behind him than a group of students who will keep his memory alive and carry
out his dreams and insight for generations to come? It is a greater memorial
than any monument in marble because it is alive in the hearts and minds
of men.

Not only in the history of science in books and periodicals but in living
men and women all over the globe irrespective of race, creed or color the
memory of FERMI will live on. FERMI, a son of Italy, will live on as an inspir-
ation for scientists for generations to come.
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11 fascicolo delle lezioni svolte a Varenna, nella Villa Monastero,
nel Corso Internazionale di Fisica del 1954.

G. PoLvVANI
Presidente della Societd Italiana di Fisica.

La Societd Italiana di Fisica, quando costitul la Scuola Internazionale di
Fisica, deliberd che le lezioni che nella Scuola si sarebbero svolte, fossero ogni
anno pubblicate in un numero speciale del Supplemento al Nuovo Cimento, e
ci0 non solo perché rimanga documentata 1'attivitd della Scuola, ma ancor
piu perché possano giovarsi di quelle lezioni anche quanti non abbiano parte-
cipato ai Corsi.

Fu cosi l'altr’anno pubblicato il fascicolo relativo al Corso del 1953 ed
ora esce quello relativo al Corso dell’anno passato.

Il fascicolo, di ben quattrocentosettanta pagine, rispecchia fedelmente
lattivita svolta; e nelle sue prime ottanta pagine raccoglie le sedici lezioni che
Exrrco FERMI dettd, iniziandole la mattina del 19 Luglio e terminandole, un
anno fa preciso, il venerdi 6 Agosto 1954. 8

La sera di quel venerdi, vigilia della sua partenza, ricordo che egli mi con-
fidava di essere molto preoccupato per la pubblicazione delle sue lezioni. Tl
testo di queste, raccolto sui registratori magnetici e steso dagli allievi, risen-
tiva troppo della forma originaria discorsiva tanto diversa da quella normal-
mente seguita nelle opere a stampa. ENRIC0 FERMI, che pure aveva riguardato
in gran parte gli appunti stesi dagli allievi, avrebbe tuttavia desiderato rima-
neggiare e sistemare il testo, e si rammaricava di non averne tempo né modo.
Pareva presentisse la sua prossima fine.

Con trepido rispetto e grande amore il prof. BERNARD T. FeLD del Mas-
sachusetts Institute of Technology di Cambridge, il prof. GIANPIETRO PUPFI,
Direttore del Corso del 1954 e noi tutti della Direzione, Redazione ed Editoria
del giornale abbiamo curato la pubblicazione di queste lezioni di FERMI, con-
servandole, cosl, quanto & possibile, fedeli alla sua parola pronunciata. Esse
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pertanto sono veramente l'estremo dono che con la sua voce egli ha dato ai
fisici di tutto il mondo.

Leggendole, chi lo ha conosciuto, chi lo ha ascoltato, lo rivede 1a, sulla cat-
tedra, nell’Aula di- Villa Monastero, sotto la luce tagliente che scende dall’alto
delle tre lavagne, parlare deciso con quel caratteristico suo caldo entusiasmo,
che il partecipare agli altri il suo sapere gli conferiva.

Da oggi, per suscitare la presenza del suo spirito ed ammonire al dovere di
maestro, 14 a Varenna, nell’Aula, sono una fredda pietra e un livido bronzo. Pur-
troppo la consumata perizia dell’artista e D'ispirazione del letterato non rie-
scono, in quanti avevano sperato — come FERMI stesso aveva fatto sperare
— di riavere lui con noi e per noi 1 a Varenna, ad attutire il dolore dell’ir-
reparabile perdita: anzi piu acerbo lo rendono.

A noi rimangono, ultimo bene, queste sue lezioni. E come atto di gratitu-
dine ¢ come testimonianza di ammirazione per il Maestro e per lo Scienziato,
abbiamo voluto che tutto il fascicolo fosse dedicato alla memoria di 1ui, ENRICO
FrrMI.

A loro, gentili Signore, congiunte del grande Estinto, torni gradito dono
questo fascicolo che, prezioso per il contributo da lui dato, & materialmente ben
poca cosa di fronte al beneficio che noi da lui stesso ricevemmo.

E grazie anche di aver gradito, come gradiranno quanti hanno a cuore la
nostra scienza e amano i nostri scienziati, che la Scuola Internazionale di Fisica
della Societa Italiana di Fisica s’intitoli, giusta una deliberazione del (louslgho
di Presidenza, al nome immortale di ENRICO FERML

E anche a lei, on. rappresentante del Ministro, ¢ a lei, Presidente del-
I’Ente Villa Monastero, torni ugualmente gladlto questo dono in riconoscente
testimonianza di quella stretta collaborazione che & al sommo delle nostre menti
e nel profondo dei nostri cuori.
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