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Emilio Segrè e Edoardo Amaldi al 

Cavendish Laboratory, Cambridge, 

estate 1934 (a sinistra) e circa 50 anni 

più tardi (a destra)



Emilio Segrè, Edoardo Amaldi, Bruno Rossi



Edoardo Amaldi e Oreste Piccioni, a Berkeley nel 1985 in occasione del convegno 

per il trentesimo anniversario della scoperta dell’antiprotone



“It is a fact which I have discovered, in my silent, so to say, litigation with Segrè 

and Chamberlain, that people have two notions in their mind as to why they work in 

scientific research. One is that when they have something of their own interest in 

question, they would kill their mother in order to have a little bit more credit. But 

the other one is that we should all work for the beauty of science or maybe for the 

benefit of mankind, not asking for credit whatsoever. It is amazing how many of 

our colleagues live their entire life on this double standard, but they do.”

(O. Piccioni a M. Conversi, 1971)
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“In denying the old Reichenbachian division between capricious discovery and 

rule-governed justification, our task is neither to produce rational rules for 

discovery - a favorite philosophical pastime - nor to reduce the arguments of 

physics to surface waves over the ocean of professional interests. The task at hand 

is to capture the building up of a persuasive argument about the world around us, 

even in the absence of the logician’s certainty.”

(P. Galison, “How experiments end”, 1987)
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• Europa / Stati Uniti



Alcuni dei padri fondatori del CERN: da sinistra, Pierre Auger, Edoardo Amaldi, 
nominato Segretario generale del CERN provvisorio alla prima sessione del Consiglio a 
Parigi nel maggio 1952, e il fisico francese Lew Kowarski, che diventò direttore del 
gruppo del Laboratorio incaricato della preparazione dei lavori.



Appunti di Edoardo Amaldi 

relativi alla riunione del 

gruppo dei consulenti del 26 

ottobre 1951; è notata la 

decisione di preparare due 

progetti di macchine 

acceleratrici, un 

sincrociclotrone da 500 MeV 

e un sincrotrone per protoni 

da 5000 MeV. Le energie 

effettive saliranno 

rispettivamente fino a 600 e 

28000 MeV.



1955. Prende forma 

l’edificio  che dovrà 

ospitare il 

sincrociclotrone 

da 600 MeV.

In dicembre arriva 

sul sito del 

Laboratorio 

la gigantesca 

bobina del magnete.



Raggi cosmici e acceleratori. 

Pisa 1955  

“... at the Pisa Conference in July 1955 ... the cosmic ray physicists  could be proud; they 

had found just in time all possible decays of the heavy mesons, and made it very plausible 

that there was one and only one K particle. But their triumph was a swan's song. At the same 

conference the Berkeley physicists brought better proofs of that idea.” (Peyrou 1989, p. 631)

“A striking fact that emerged in Pisa was that the time for important contributions to 

subnuclear particle physics from the study of cosmic rays was very close to an end. A few 

papers presented by physicists from the U.S.A. showed clearly the advantage for the study 

of these particles presented by the Cosmotron of the Brookhaven National Laboratory (3 

GeV) but even more by the Bevatron of the Lawrence Radiation Laboratory in Berkeley (6.3 

GeV)”. (Amaldi 1988, p. 117)

Rochester 1956

“Leighton then suggested that next year those people still studying strange particles using 

cosmic rays had better hold a rump session of the Rochester Conference somewhere else --

that the machine work had been pretty hard on cosmic-ray people” (High Energy Nuclear 

Physics. Proceedings of the Sixth Annual Rochester Conference, April 3-7, 1956 , section 

VI, p. 28)



Il laboratorio della Testa Grigia per lo studio dei raggi cosmici, realizzato nel 1947 presso la 

stazione superiore della funivia del Plateau Rosa sopra Cervinia, a 3500 metri di quota.



Le collaborazioni internazionali nella ricerca sui 

raggi cosmici (1952-1954)

• Sardegna, giugno-luglio 1952 ( Bristol, 

Bruxelles, Glasgow, Gottinga, Londra, 

Lund, Milano-Genova, Padova, Parigi, 

Roma-Cagliari, Torino)

• Sardegna, maggio-giugno 1953 (Berna, 

Bristol, Bruxelles, Caen, Catania, 

Copenhagen, Dublino, Gottinga, Londra, 

Lund, Milano-Genova, Oslo, Padova, Parigi, 

Roma, Sydney, Torino, Trondheim, Uppsala, 

Varsavia)

• G-stack, ottobre 1954 (Bristol, Dublino, 

Copenhagen, Milano-Genova, Padova)



“Better proofs” grazie a “better tools”

Il Bevatrone di Berkeley. Nel 1955 era l’unica macchina al mondo in grado di accelerare un 

fascio di protoni all’energia di 6.3 GeV, superiore all’energia di soglia per la produzione di 

coppie protoni-antiprotoni.



“Why was the machine built? The usual answer from physicists is that the machine came into existence to 

make antiprotons, or to make particle physicists independent of cosmic rays… With the detection of the 

negative proton in 1955, it realized its purpose and justified its expense.

To this account, historians would add some or all of the following:

1. The AEC built the Bevatron in order to investigate nuclear forces in the hope that they might be 

exploited in new sorts of weaponry.

2. The AEC did not build the Bevatron so much to knock the nucleus to pieces as to provide an 

opportunity to keep the experienced engineering staff at Berkeley together for mobilization in a national 

emergency.

3. The AEC cared little about particle physics, but much about maintaining good cheer at Berkeley, which 

was the only one of the Manhattan Engineer District’s installations untouched by the severe decline in 

morale and staff suffered by the district immediately after the war.

4. The Bevatron, despite its uniqueness in energy, is best understood as only the biggest of the many 

redundant accelerators commissioned at universities in the immediate postwar years by the Manhattan 

Engineer District, the Office of Naval Research, and the AEC:

There is good documentary evidence for the several answers I have given to the question, Why the 

Bevatron? Curiously, the least frequently mentioned before 1955 was the making of antiprotons or the 

enlargement of the human spirit by the hunt for fundamental particles. The design energy of the Bevatron 

rose and fell with political processes and financial circumstances, not with calculations of production 

thresholds.”

J. Heilbron, “An historian’s interest in particle physics” (1989)





“Other possible explanations are that… it is a negative proton” (Hayward 1947)

“One possibility… is that it may be produced by an annihilation process” (Schein et al. 1954)



“The mass of this particle is near or equal 

to that of a proton and is not consistent 

with the mass of any negative particle that 

has been identified… there is no clear 

evidence that the particle is actually an 

antiparticle to the proton. No annihilation 

phenomenon is observed…” (Cowan 

1953)



“… there is thus little doubt that the M.I.T. event was indeed the annihilation of an 

antiproton” (Rossi 1956)



“Faustina”, l’evento “strano” 

rintracciato all’inizio del 1955 dal 

gruppo di Roma nelle lastre 

esposte alla radiazione cosmica 

durante la spedizione di Sardegna 

del 1953



La proposta di Amaldi a 

Segrè, 29 marzo 1955



Segrè ad Amaldi, 15 aprile 1955



E. Segrè a E. Amaldi, 28 giugno 1955



Berkeley 1955: da sin., E. Segrè, C. Wiegand, E. Lofgren, O. Chamberlain, T. Ypsilantis 



La memoria dei protagonisti. Giulio Cortini (2005)

“L’antiprotone era nell’aria…A Berkeley un gruppo di importanti fisici sperimentali… avevano 

progettato ed eseguito un esperimento per dimostrarne definitivamente l’esistenza. L’esperimento riuscì 

e fu premiato con un premio Nobel. Tuttavia quei ricercatori vollero una conferma più sensazionale: 

provocare nelle loro lastre nucleari fenomeni analoghi al “nostro”… Un nuovo esperimento con questa 

tecnica avrebbe permesso di studiare - al di là della mera “esistenza” -- le interazioni dell’antiprotone 

con la materia…

Uno dei problemi che ci si posero era dimostrare che nell’evento si era sviluppata un’energia alta. Io 

inventai un metodo nuovo di misurare l’energia di una particella in volo la cui traccia passa attraverso 

più lastre: fu un mio contributo originale alla discussione, di cui vado ancora orgoglioso. Quella mia 

invenzione avrebbe meritato che pubblicassimo un lavoro tecnico a parte, ma non lo facemmo.

Amaldi era in contatto frequente con il gruppo di Berkeley e grazie al suo prestigio il nostro gruppo 

venne associato al loro “secondo” esperimento: loro ci mandarono delle lastre che avevano esposto al 

fascio di antiprotoni prodotti dalla loro macchina, da 6.3 GeV, che era entrata in funzione da poco e noi 

vi trovammo il “primo” evento del tipo “faustina”: telegramma, congratulazioni. Ma naturalmente il 

prestigio di questo nuovo risultato, e di quelli che seguirono, rimase in gran parte a loro”…

(G. Cortini in L. Bonolis 2008, pp.84-87)

“E’ stato emozionante scoprire, in un documento conservato presso l’Archivio Amaldi del Dipartimento 

di Fisica di Roma, che, per il Premio Feltrinelli del 1956, Gilberto Bernardini aveva proposto 

all’Accademia dei Lincei il conferimento del premio per la Fisica… agli scopritori dell’antiprotone 

elencandoli, in ordine alfabetico, come segue: Owen Chamberlain, Giulio Cortini, Emilio Segrè”

(F. Guerra, B. Preziosi, “Ricordo di Giulio Cortini”, Il Nuovo Saggiatore vol. 22, 2006, pp. 36-38)



La memoria dei protagonisti. Emilio Segrè (1993)

“For many years, experimental physicists had looked for antiprotons in cosmic rays, with inconclusive 

results. Among others, Bruno Rossi and his collaborators, using a cloud chamber, and Edoardo Amaldi 

and his collaborators, using photographic emulsions, had observed particles in cosmic rays that may have 

been antiprotons. Their observations were not, however, sufficient to establish the particle.

In planning the bevatron, Lawrence and the Rad Lab physicists had consciously chosen as a goal an 

energy of 6 GeV, slightly above the threshold for the formation of nucleon-antinucleon pairs from a 

proton colliding with a nucleon at rest. In 1955 the bevatron reached this design energy and thus afforded 

the opportunity of proving the existence of the antiproton unequivocally, and we wanted to settle the 

question once and for all. 

Several Berkeley groups started the hunt. My group had for some time studied the problem and prepared 

for it. I decided to attack the problem in two ways. One was based on the determination of the charge and 

mass of the particle. The other concentrated on the observation of the phenomena attendant on the 

annihilation of a stopping antiproton…

For the first attack, Chamberlain, Wiegand, Ypsilantis and I designed and built a mass spectrograph with 

several technically new features. For the second attack, Gerson Goldhaber, who was then in my group, 

exposed photographic emulsions in a beam enriched in antiprotons by our apparatus. Many other people 

were involved in the enterprise, and we had agreements on how to publish the results and give appropriate 

credit to everyone…

I had no doubt that antiproton was the right name for the new particle. Lawrence preferred negative 

protons, but he did not insist. The mass-spectrograph experiment concluded on October 1, 1955, having 

proved the existence of the antiproton, and soon thereafter the emulsion work confirmed it…

At the time of the antiproton experiment, Amaldi and his wife Ginestra were at our home in Lafayette as 

our guests. He and I established a collaboration for the study of photographic emulsions exposed at 

Berkeley, taking advantage of the numerous well-trained scanners available in Rome.”



Sulla memoria dei protagonisti. John Heilbron (1989)

“Insofar as historians may be said to have a particular goal, it is to understand the connection of events 

from a wider perspective than any of the historical actors, however well placed they were, could have 

attained. This aspiration does not imply a feeling of superiority to the actors, nor any special wisdom. It 

does imply the obligation and the patience to study a large quantity and broad range of sources from and 

about the  past.

The industrious historian who has looked at private correspondence, government papers, foundation and 

university reports, newspapers, patent applications, court records, architectural monuments, scientific 

apparatus, mption pictures, painted neckties, and literary T-shirts - as well as the scientific literature -

necessarily sees connections that the people being studied could not have known.

Some of these connections may appear farfetched, and sometimes the lust for originality - from which the 

historian also suffers - creates grotesque associations. More often, the overly ambitious historian may 

offer a third-order correction before finding the first approximation. But even in these cases it is not licit 

to reject the proposed connections merely because they did not leave a trace in the memories of the 

historical actors or because they do not now appear to make good scientific sense.

From the point of view just sketched, one can understand that most historians do not consider the 

unsupported recollections of former participants very good evidence about events in the distant past. The 

problem of partial observation is in this case compounded by failing and selective memory.”



Cronologia essenziale dell’antiprotone tra Berkeley e Roma



Fine settembre 1955. Amaldi da Berkeley informa i suoi collaboratori a 

Roma che l’esperimento coi contatori comincia a dare i primi risultati



La lettera alla Physical Review 

che annuncia la scoperta 

dell’antiprotone (ottobre 1955)



Comunicato di E. Amaldi sulla 

scoperta dell’antiprotone trasmesso 

dalla RAI il 22 ottobre 1955 



“Letizia”: 

il primo evento di 

annichilazione trovato 

a Roma nelle lastre 

esposte a Berkeley 

(18 novembre 1955) 



“A quest’ora avrai saputo del ritrovamento 

del primo evento di annichilazione di un 

antiprotone nelle lastre esposte a Berkeley 

ed esplorate qui a Roma. La doppietta di 

Amaldi, a cavallo del bell’esperimento 

americano, è stato un buon colpo, di cui 

siamo tutti molto contenti: ha risollevato 

un po’ gli spiriti depressi per la solita 

mancanza di quattrini e per le difficoltà 

che si stanno incontrando per ottenere una 

ragionevole legge sulla Energia Nucleare 

in Italia.”

(L.  Mezzetti a O. Piccioni, 22 novembre 

1955)



Roma, sabato 10 Dicembre 1955.  

In occasione della seduta mensile della Accademia Nazionale dei Lincei il Dr. E. Amaldi 

dell’Università di Roma ha comunicato alcuni risultati preliminari di una ricerca 

sull’annichilamento dei protoni negativi fatta in collaborazione da un gruppo della Università 

di California, Berkeley, ed un gruppo della Università di Roma



E. Segrè a E. Amaldi, 22 novembre 1955:

“Intanto ho avuto il benestare di McMillan per fare il paper lungo sul Nuovo Cimento e 

una lettera alla Phys. Rev. contemporaneamente. Se vuoi preparare la lettera telegrafami 

e noi aggiusteremo l’inglese…”

E. Segrè a E. Amaldi, 28 novembre 1955:

“Complete article Cimento must be here before releasing for declassification”

E. Amaldi a E. Segrè, 29 novembre 1955:

“It is a bit disappointing to have to wait the declassification because that means a delay 

of one month in the publication in Nuovo Cimento”

E. Segrè a E. Amaldi, 29 novembre 1955:

“As far as the Lincei is concerned it seems superfluous to us and we do not want it. If 

you feel very strongly about it you may submit a literal translation of the letter to the 

Phys. Rev.”





Traduzioni (non del tutto) letterali

Atti Accademia Lincei 

“Questo evento conferma, anche se non in maniera definitiva, l'interpretazione... che le 

nuove particelle osservate al Bevatrone siano antiprotoni. Esso conferma anche l'ipotesi che 

la stella descritta in (5) (cioè Faustina, n.d.a.) fosse effettivamente dovuta ad un 

antiprotone.”

Physical Review Letters

"This event is corroborating evidence, but not final proof, for the interpretation... that the 

new particles observed at the Bevatron are antiprotons. It also gives support to the 

hypothesis that the star described in ref. 5 was indeed due to an antiproton."



E. Amaldi a E. Segrè, 12 e 13 dicembre 1955



E. Segrè a E. Amaldi, 14 dicembre 1955



E. Amaldi a E. Segrè, 15 dicembre 1955      

E. Amaldi a G.C. Wick, 15 dicembre 1955



Comunicato stampa dell’agenzia

americana Science Service del 12 

dicembre 1955: 

“Antiproton seen for first time”



La memoria dei protagonisti. G. Goldhaber (1989):

“By October 1955, the counter experiment had clearly demonstrated the following:

1. There were negative particles of protonic mass within an accuracy of 5 percent.

2. There was a threshold for the production of these particles at about 4 GeV of incident-proton-beam 

kinetic energy.

These were necessary conditions for the identification of antiprotons.

Then, in November 1955, our efforts in the emulsion experiment, despite the handicaps mentioned 

earlier, yielded one event, found in Rome, that came to rest and produced a star with a visible energy 

release of about 826 MeV. Again a necessary condition for antiprotons…

In December 1955 we decided to try another emulsion exposure - this time at 700 MeV/c, so that the 

antiprotons could enter the emulsion stack and come to rest in it… In the morning of 11 January 1956, 

he (G. Ekspong) followed a track to the end of its range, where it came to rest and formed a large star! 

This event turned out to be particularly important because it gave the conclusive proof (“sufficient 

condition” for those who were still in doubt) of the annihilation process. The visible energy release in 

this star was 1300 +_ 50 MeV. Clearly greater than the mass of the incident negative particle!

Chamberlain gave an invited talk at the 1956 New York meeting of the American Physical Society. 

There he reported on both the counter experiment and our annihilation event. He told me afterward that 

the proof supplied by the annihilation event was an important ingredient in the minds of the audience.”



E. Amaldi su Segrè e l’antiprotone (1991)



I risultati della collaborazione pubblicati sulla Physical Review e sul Nuovo Cimento



E. Hulthén (Presidente del Comitato Nobel per la Fisica), discorso di presentazione alla 

cerimonia di conferimento del premio Nobel, Stoccolma 1959



O. Chamberlain, “The 

early antiproton work”, 

Nobel Lecture, 11 

dicembre 1959



“In parallel with their investigation of the social role of big machines, historians would wish to study the 

socialization of the men and women who worked with and around them. By “socialization”  I mean the 

effects of training, working conditions, the award system, and so forth on the attitudes of physicists 

toward their discipline and its goals. These attitudes include expectations about level of support and also 

political tone, which differed markedly between, say, Brookhaven (or Rome, n.d.a.) and Berkeley.

The award system offers a useful probe into this socialization… We often find the study of priority 

disputes, and the system of credit and reward, particularly instructive about the general circumstances of 

the science of any period…

The Nobel Prize does not seem well adapted to experimental particle physics. The one is set up for the 

individual, and serves the cult of personality; the other requires teamwork and group allegiance…

The award of the Nobel Prize for the antiproton almost opened the practices of the community of particle 

physics to public scrutiny. Historians might regret that it did not.”

J. Heilbron, “An historian’s interest in particle physics” (1989) 



Bibliografia

Amaldi E., Castagnoli C., Cortini G., Franzinetti C. e Manfredini A. 1955, "Unusual Event Produced by 

Cosmic Rays", Il Nuovo Cimento vol. I N. 3, pp. 492-500.

Amaldi E. 1988, "The beginning of particle physics: from cosmic rays to CERN accelerators", in Foster B. 

and Fowler P.H. (eds.), 40 Years of Particle Physics , Adam Hilger, pp. 109-119.

Amaldi E. 1991, "Il caso della fisica", in Le conseguenze culturali delle leggi razziali , Atti dei convegni 

lincei, vol. 81, Roma, pp. 107-133.

Belloni L., Dilworth C. 1989, "From Little to Big. A Story of a European Post-War Collaboration with 

Nuclear Emulsions", in De Maria M. et al. 1989, pp. 732-744.

Bonolis L. (a cura di) 2008, Maestri e allievi nella fisica italiana del Novecento, La Goliardica Pavese.

Bridge H.S., Courant H., DeStaebler H., Jr., and Rossi B. 1954, "Possible Example of the Annihilation of a 

Heavy Particle", Letters to the Editor, Physical Review 95, pp.1101-1103.

Brown L.M., Dresden M., Hoddeson L. (eds.) 1989, Pions to quarks. Particle physics in the 1950s , 

Cambridge University Press.

Chamberlain O., Segrè E., Wiegand C., Ypsilantis T. 1955a, "Observation of Antiprotons", Letters to the 

Editor, Physical Review 100, pp. 947-950.



Chamberlain O., Chupp W.W., Goldhaber G., Segrè E., Wiegand C., e Amaldi E., Baroni G.,

Castagnoli C., Franzinetti C., Manfredini A. 1955b, "Su di una stella provocata da un antiprotone

osservata in emulsioni nucleari", Atti della Accademia Nazionale dei Lincei 19, pp. 381-386.

Chamberlain O., Chupp W.W., Goldhaber G., Segrè E., Wiegand C., Amaldi E., Baroni G., Castagnoli

C., Franzinetti C. and Manfredini A. 1956a, "Antiproton Star Observed in Emulsion", Letters to the

Editor, Physical Review 101, pp. 909-910.

Chamberlain O., Chupp W.W., Goldhaber G., Segrè E., Wiegand C., Amaldi E., Baroni G., Castagnoli

C., Franzinetti C. and Manfredini A. 1956b, "On the Observation of an Antiproton Star in Emulsion

Exposed at the Bevatron", Il Nuovo Cimento vol. III N. 2, pp.447-467.

Chamberlain O. 1959, "The early antiproton work", Nobel Lecture.

Chamberlain O. 1989, "The discovery of the antiproton", in Brown L.M. et al. 1989, pp.273-284.

Cowan E.W. 1954, "A V-Decay Event with a Heavy Negative Secondary, and Identification of the

Secondary V-Decay Event in a Cascade", Physical Review 94, pp.161-166.

De Maria M., Grilli M., Sebastiani F. (eds.) 1989, The Restructuring of Physical Sciences in Europe

and the United States 1945-1960 , World Scientific.

Goldhaber G. 1989, "Early work at the Bevatron: a personal account", in Brown L.M. et al. 1989, pp.

260-272.



Hayward E. 1947, "Ionization of High Energy Cosmic-Ray Electrons", Physical Review 72, pp. 937-

942.

Heilbron J.L. 1989a, "An historian's interest in particle physics", in Brown et al. 1989, pp. 47-54.

Heilbron J.L. 1989b, "The Detection of the Antiproton", in De Maria et al. 1989, pp.161-217.

Peyrou C. 1989, "The Early Times of Strange Particles Physics", in De Maria et al. 1989, pp. 604-651.

Piccioni O. 1989, "On the antiproton discovery", in Brown L.M. et al. 1989, pp. 285-298.

Rossi B. 1956, "M.I.T. cloud-chamber p- event", in High Energy Nuclear Physics. Proceedings of the

Sixth Annual Rochester Conference, April 3-7, 1956 , section VII, p. 10.

Schein M., Haskin D.M., and Glasser R.G. 1954, "Narrow Shower of Pure Photons at 100000 Feet",

Letters to the Editor, Physical Review 95, pp. 855-857.

Seidel R. 1989, "The postwar political economy of high-energy physics", in Brown L.M. et al. 1989,

pp. 497-507.

Segrè E. 1993, A Mind Always in Motion. The Autobiography of Emilio Segrè , University of

California Press.


