
La scoperta dellôantiprotone tra Roma e Berkeley

Gianni Battimelli

Dipartimento di fisica, Universit¨ ñSapienzaò, Roma

Roma, 19 gennaio 2010



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 dellôantiprotone



ñIt is a fact which I have discovered, in my silent, so to say, litigation with Segr¯ 

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.ò

(O. Piccioni a M. Conversi, 1971)
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ñIn 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 logicianôs certainty.ò

(P. Galison, ñHow experiments endò, 1987)
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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 

lôedificio  che dovr¨ 

ospitare il 

sincrociclotrone 

da 600 MeV.

In dicembre arriva 

sul sito del 

Laboratorio 

la gigantesca 

bobina del magnete.



Raggi cosmici e acceleratori. 

Pisa 1955  

ñ... 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.ò (Peyrou 1989, p. 631)

ñA 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)ò. (Amaldi 1988, p. 117)

Rochester 1956

ñLeighton 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 peopleò (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)

Å Sardegna, giugno-luglio 1952 ( Bristol, 

Bruxelles, Glasgow, Gottinga, Londra, 

Lund, Milano -Genova, Padova, Parigi, 

Roma-Cagliari, Torino)

Å 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)

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

Copenhagen, Milano-Genova, Padova)



ñBetter proofsò grazie a ñbetter toolsò

Il Bevatrone di Berkeley. Nel 1955 era lôunica macchina al mondo in grado di accelerare un 

fascio di protoni allôenergia di 6.3 GeV, superiore allôenergia di soglia per la produzione di 

coppie protoni-antiprotoni.



ñWhy 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 raysé 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 Districtôs 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.ò

J. Heilbron, ñAn historianôs interest in particle physicsò (1989)





ñOther possible explanations are thaté it is a negative protonò (Hayward 1947)

ñOne possibilityé is that it may be produced by an annihilation processò (Schein et al. 1954)



ñThe 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 identifiedé there is no clear 

evidence that the particle is actually an 

antiparticle to the proton. No annihilation 

phenomenon is observedéò (Cowan 

1953)



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

antiprotonò (Rossi 1956)



ñFaustinaò, lôevento ñstranoò 

rintracciato allôinizio 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)

ñLôantiprotone era nellôariaéA Berkeley un gruppo di importanti fisici sperimentalié avevano 

progettato ed eseguito un esperimento per dimostrarne definitivamente lôesistenza. Lôesperimento riusc³ 

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

provocare nelle loro lastre nucleari fenomeni analoghi al ñnostroòé Un nuovo esperimento con questa 

tecnica avrebbe permesso di studiare - al di l¨ della mera ñesistenzaò -- le interazioni dellôantiprotone 

con la materiaé

Uno dei problemi che ci si posero era dimostrare che nellôevento si era sviluppata unôenergia alta. Io 

inventai un metodo nuovo di misurare lôenergia 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 ñsecondoò 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 ñprimoò evento del tipo ñfaustinaò: telegramma, congratulazioni. Ma naturalmente il 

prestigio di questo nuovo risultato, e di quelli che seguirono, rimase in gran parte a loroòé

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

ñEô stato emozionante scoprire, in un documento conservato presso lôArchivio Amaldi del Dipartimento 

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

allôAccademia dei Lincei il conferimento del premio per la Fisicaé agli scopritori dellôantiprotone 

elencandoli, in ordine alfabetico, come segue: Owen Chamberlain, Giulio Cortini, Emilio Segr¯ò

(F. Guerra, B. Preziosi, ñRicordo di Giulio Cortiniò, Il Nuovo Saggiatore vol. 22, 2006, pp. 36-38)



La memoria dei protagonisti. Emilio Segrè (1993)

ñFor 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 antiprotoné

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 everyoneé

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 ité

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.ò



Sulla memoria dei protagonisti. John Heilbron (1989)

ñInsofar 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.ò



Cronologia essenziale dellôantiprotone tra Berkeley e Roma



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

Roma che lôesperimento coi contatori comincia a dare i primi risultati



La lettera alla Physical Review 

che annuncia la scoperta 

dellôantiprotone (ottobre 1955)


