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The zoo or… jungle of particle physics in 1960

1937: mesotron, later called muon (thought
to be a particle predicted in 1935, turned to
be unpredicted in 1946)
1947: pion (predicted in 1935)
1947-1953: V-particles (characteristic forked
tracks), gradually distinguished in kaon or K
meson, lambda barion Λ, sigma barion Σ, xi
barion Ξ (all strange particles, unpredicted)
1955: antiproton (predicted)
1956: neutrino (predicted since 1930)
1958: anti-lambda barion (predicted)
1960: anti-sigma minus (predicted) and anti-
sigma-plus (predicted)



Table of known particle in Ginestra Amaldi’s popular book



Matter and Anti-matter, a 1961 book by Ginestra Amaldi

English edition -1966Italian edition -1961 

Ginestra Giovene (1913-1994) 
graduated in physics at Sapienza 
University in 1931 and married
Edoardo Amaldi in 1933



Roman search for antihyperons begins

Amaldi Archive



Two friends and an antihyperon

Emilio Segrè (1950s)Edoardo Amaldi (1950s)

Amaldi to Owen Chamberlain in Berkeley, Feb. 6th 1959



Two friends and an antihyperon

Emilio Segrè (1950s)Edoardo Amaldi (1950s)

Amaldi to Gerson Goldhaberin Berkeley, Feb. 10th 1959



A timeline of the search for �𝚺𝚺+ by Amaldi’s team  

• March 16-19, 1959: emulsion stack exposed in high energy
antiproton beam and then sent from Berkeley to Rome. Momentum
of the beam: 1.65 GeV/c.

• Late April 1959: the scans of the emulsion started.
• Early September 1959: about one third of the stack scanned

“without much success”. The main inconvenience is very high
background. Amaldi writes to Goldhaber on Sept. 2, saying that their
current experience showed that “the background should not exceed
105 cm2”. So they arranging another stack exposure to a more
powerful antiproton beam.

• October 1959: a new emulsion stack is exposed to a purified
antiproton beam. With momentum of 2.05 GeV/c .

• April 11, 1960: seminar held by Castagnoli and Manfredini at
Sapienza, presenting the evidence for antisigma discovery

• April 15, 1960: the discovery paper is submitted as a “letter to the
editor” to Il Nuovo Cimento

Bevatron at the Lawrence Berkeley 
National Laboratory



Amaldi Archive

Amaldi to Chamberlain September 9, 1959:

«In the main time we have scanned about one
third of the stack without any success. This
negative result can be understood now on a 
count of the very small cross-section for 
production of �𝜮𝜮+ by antiprotons near
treshold.
We are now as you probably know, trying to 
arrange another exposure at the High Energy 
with separated beam.»



Two alternatives for the second exposure of the 
emulsion stack to a «separated beam»:

1) June- early July 1959: antiproton beam of 
momentum 1.7 BeV/c, modest separation but
high flux

2) Later in 1959: purified antiproton beam in 
preparation for the 72 inch liquid hydrogen
bubble chamber (suggestion by McMillan) «The 
beam should be very pure. If this beam proves
successful, emulsions can be exposed some time 
in August or early September.»

Amaldi Archive



In the meantime… the Nobel Prize to Segrè and Chamberlain is announced

sss

October 28, 1959

Dear Edoardo,
among the many congratulations I wish to 
respond to yours among the very first. Many 
years of friendship and shared work create very 
strong and deep bonds: from Fermi’s lectures, 
who unfortunately could not see this event, to 
swollen atoms and antiproton stars, it is a long 
journey traveled largely together. 
I'll see you in December. 
Many loving things to everyone at home.

Amaldi Archive



A𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩 𝟏𝟏𝟏𝟏,𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏:𝐚𝐚 𝐬𝐬𝐬𝐬𝐬𝐬𝐩𝐩𝐬𝐬𝐚𝐚𝐩𝐩 𝐚𝐚𝐚𝐚 𝐚𝐚𝐭𝐭𝐬𝐬 𝐏𝐏𝐭𝐭𝐏𝐏𝐬𝐬𝐩𝐩𝐏𝐏𝐬𝐬 𝐈𝐈𝐬𝐬𝐚𝐚𝐩𝐩𝐚𝐚𝐈𝐈𝐚𝐚𝐬𝐬 𝐚𝐚𝐚𝐚 𝐒𝐒𝐚𝐚𝐩𝐩𝐩𝐩𝐬𝐬𝐬𝐬𝐒𝐒𝐚𝐚

A report of the activities at the Institute in Rome since July 1, 1959 to 
June 30, 1960. Among the main research activities, the first listed is:

The list of seminars shows the one devoted to presenting the evidence
of the production and decay of anti-sigma +:



The discovery paper of the anti-hyperon �𝚺𝚺+

E. Amaldi, A. Barbaro-Galtieri, G. Baroni, C. Castagnoli, M. Ferro-Luzzi, A. 
Manfredini, M. Muchnik, V. Rossi, M. Severi, Production and decay of an �𝚺𝚺+, 
Il Nuovo Cimento Vol. 16(2), 392-395 (April 16, 1960). Received on April 17.

Search for �𝚺𝚺+ by exposing emulsion stacks to antiproton beam of Bevatron

1° exposure in March 1959, antiproton beam 1.65 GeV/c : No positive result

2° exposure in October 1959, purified antiproton beam 2.05 GeV/c  (prepared
for the 72 inch Hydrogen Bubble Chamber of the Alvarez Group). 

Beam: 1 antiproton for every 2 pions and 1 muon
175 G-5 emulsions 600 µm thick

About 2400 stars analysed: 1 good candidate event

“We express our gratitude to Dr. Wenzel and the Bevatron staff, to Prof. L. 
Alvarez and his group, to Prof. O. Chamberlain and colleagues and to Prof. G. 
Goldhaber for their precious assistance in arranging and carrying out the 
exposures of the stacks.”



The discovery paper of the anti-hyperon �𝚺𝚺+

Interpretation Track 4: lambda 0 undergoes typical non 
mesonic decay (10-12 s)

annihilation process

p



The discovery of the of the antihyperon �𝚺𝚺+ on Italian newspapers

Paese Sera,  Sunday April 17, 1960:

Sensational Discovery of Three 
Physicists from Rome. 

Amaldi, Castagnoli and Manfredini 
identified a new atomic particle

called
anti-sigma plus»



The discovery of the of the antihyperon �𝚺𝚺+ on Italian newspapers



The discovery of the of the antihyperon �𝚺𝚺+ on Italian newspapers



The discovery of the of the antihyperon �𝚺𝚺+ on Italian newspapers

April 21, 1960



April, 1960



Congratulations from the Minister of Education for the discovery of �𝚺𝚺+

April 19, 1960
To the distinguished physicist
Edoardo Amaldi and his illustrious
collaborators Carlo Castagnoli and
Augusta Manfredini, who with
their ingenious discovery have
written a new page in the history
of science, I, as Minister of Public
Instruction, wish to pay homage on
behalf of the Italian schools. I ask
Your Excellency to convey to these
scientists, who have so well
deserved of the nation, my
greetings and my best wishes for
the physics school of Rome, which
has once again reaffirmed its
brilliant tradition.
Giuseppe Medici

Rectorate Archive of 
Sapienza University



April 20, 1960
Dear Amaldi,
I have learned from the newspapers of your recent discovery
and on behalf of the Roman university and myself, I wish to
express to you and your valiant collaborators Castagnoli and
Manfredini my warmest congratulations for the results
achieved through your tenacious and ingenious scientific
research, which greatly honors Italy and, in particular, our
University and the Institute so authoritatively directed by you,
and which opens up new, vast horizons in the field of nuclear
physics studies. […]
The long, difficult research, carried out with fervor and
dedication by you and your valiant collaborators, has been
crowned with the most flattering success, and the history of
science marks in its events the great success prepared, day
by day, in the Institute directed by you, which has seen the
realization, in recent years, of some of the most significant
fundamental discoveries of modern physics. […]
With the warmest regards. Ugo Papi

Congratulations from the Dean of Sapienza

urgentissima a mano

Rectorate Archive of 
Sapienza University



Amaldi’s replies to the congratulatory messages

April 21, 1960

Mr. Minister,
I wish to thank you, also on behalf of my
collaborators, for the congratulatory telegram
that you sent me. We are all very happy with the
result obtained; only I am sorry that the press,
having come into possession of the news that
was only circulated in scientific circles, has
reacted in an uncontrolled manner, often falling
into exaggerations and inaccuracies.

With best regards,
Edoardo Amaldi



Amaldi’s replies to the congratulatory messages
April 21, 1960

Magnificent Rector,
I thank you, also on behalf of my collaborators, for the
warm letter you sent me, which gave me particular
pleasure.
I want to tell you that on Friday the 15th we had sent
our work, in the form of a letter to the editor, to Il
Nuovo Cimento, and that it was certainly not our
intention to cause such a stir. I have not yet been
able to clarify how the matter came to the press
without our knowledge. Since on the 11th we had
held a seminar on the subject and the news had
caused some excitement among the students, it is
likely that one of them spread the news. I say this
because there have been many exaggerations and
inaccuracies in the press that I would not like to be
attributed to me or my collaborators.
With best regards,
Edoardo Amaldi



Letters between Amaldi and Segrè

April 16, 1960
Segrè to Amaldi

April 11, 1960
Amaldi to Segrè



Letters between Amaldi and Segrè

Segrè to Amaldi April 16, 1960

Dear Edoardo,
The United Press called me asking about an 
article in Paese Sera that says you, 
Castagnoli, and Manfredini have found an 
anti-sigma.
I had to tell them I knew nothing about it.
I'm curious to know what it's about. I think 
it's an event found in the plates irradiated 
with antiprotons in our 1959 experiment.
If you can give me some authentic news, I'd 
be pleased.
Affectionately, Emilio

Amaldi to Segrè April 11, 1960

Dear Emilio,

I'm sending you a draft description of 
an event found in the package 
exposed in Berkeley in October, 
which seems very interesting to us.
We would be grateful for any 
criticisms you might have. 

Sincerely, 
Edoardo



Letters between Amaldi and Segrè
April 19, 1960

Dear Edoardo,
Your letter of the 11th with the preprint arrived yesterday afternoon. So it crossed 
with mine where I was asking you for information.
You ask me what I think of the event. Firstly, it is certainly a rare and almost 
miraculous case. This is both its strength and its weakness. The interpretation as 
�𝜮𝜮− is certainly possible, but at the same time not absolutely necessary. The 
interpretation that you yourself propose as a �𝒑𝒑 scatter seems to me to have a 
non-negligible probability compared to that of �𝜮𝜮−. 
Evidently, the point that would resolve everything would be a precise mass 
measurement between A and C in your Figure 1. I know for sure that you will have 
done everything possible. With the errors you give, interpretation 4 is not much 
more miraculous than �𝜮𝜮−or �𝜮𝜮+ , because even the formation of this, so close to 
the threshold, should not be so easy...
If one did not know a priori that the �𝜮𝜮+ must exist, etc., one certainly could not 
conclude from that plate that it exists. One would have said it is an antiproton. On 
the other hand, I do not deny that in this specific case the interpretation as �𝜮𝜮+ is 
reasonable.
As you can see, my insights are not very brilliant, but I don't know what else to say.
In any case, congratulations and best wishes for finding a twin with a longer AC. 
Affectionately, Emilio



A Nobel Nomination in 1964
Förslag: Prof. E. Amaldi, Roma, och
Akad. V. T. Veksler, Moskva (delning)
Förlagsställare: Prof. V. Petržílka, Praha

Suggestion: Prof. E. Amaldi, Rome, and
Acad. V. T. Veksler, Moscow (sharing)
Proposer: Prof. V. Petržílka, Prague

«Dear Professor Rudberg,
In reply to your letter of September 
1963 I take the liberty to suggest these 
two candidates for the Prize for Physics 
for the year 1964: Professor E. Amaldi
of the University of Rome and professor 
V. I. Veksler of the University of 
Moscow for the discovery of the 
antisigmahyperons.»

Václav Petržílka (1905-1976)



A Nobel Nomination in 1964
«It is well known that Professor E. Amaldi was successful in 
discovering with his collaborators in 1960 the positive 
antisigmahyperon �𝜮𝜮+ using the method of nuclear emulsions […]. 
This discovery is the result of his prominent work on the field of 
elementary particles leading also to the discovery of the antiproton 
[…].
Practically within the same time period (a few weeks earlier) 
Professor V. I. Veksler with his collaborators discovered the negative 
antisigmahyperon �𝜮𝜮− using the propane bubble chamber and the 
beam of the synchrofasotron of  the Joint Institute for Nuclear 
Physics at Dubna (near Moscow). It is also well known that the 
principle and the construction of the synchrofasotron is the merit of 
Professor Veksler […].
In my opinion the contribution of these both physicists, Professor 
Amaldi and Professor Veksler is so fundamental and in the same 
scientific direction, that the suggestion for awarding them the Nobel 
Prize in the year 1964 appears to be well founded.
Sincerely yours, 
V. Petržílka – Fac. Of Technical and Nuclear Physics Praha»



Nobel Prize for Physics in 1964

“…for fundamental work in the
field of quantum electronics, which
has led to the construction of
oscillators and amplifiers based on
the maser-laser principle”



The discovery of the of the antihyperon �𝚺𝚺−

Paper China-USSR, published in Russian in April 1960 (Soviet Physics JETP)
and in Chinese in July (Acta Physics Sinica), translated in English in October
(Soviet Physics JETP)

The discovery proved for the first time that charged hyperons have
antiparticles, bridging a gap in the particle-antiparticle table



Discovery of the of the antihyperon �𝚺𝚺−

Propane bubble chamber
More than 40000 photographs analysed

“Hence, the data presented is evidence of the fact
that we have observed a new type of particle, the

charged antihyperon �𝚺𝚺−.”



Discovery of the of the antihyperon �𝚺𝚺−

References of the China-USSR discovery paper, translated in English later in 1960:

1) Wang Kang-Chang, Solov'ev, and Shkobin, IlpH60pbl H TeXHHKa 3KCOepHMeHTa (lnstrum. And Meas.
Engg.) No.1, 41 (1959).

2) S. Otwinowski, Report, High-Energy Laboratory, Joint Institute for Nuclear Research, 1960. (new)
3) Blinov, Krestnikov, and Lomanov, JETP 31, 762 (1956)

English translation: Blinov, Krestnikov, and Lomanov, Measurement of the Ionizing Power of Particles
in a Bubble Chamber, Soviet Phys. JETP 4 (5), 661 (1957).

4) Willis, Fowler, and Rahm, Bubble Density in a Propane Bubble Chamber, Phys. Rev. 108, 1046 (1957)



The Joint Institute for Nuclear research in Moscow celebrates the discovery

The discovery of antisigma-minus was the first significant
experimental result of recently established JINR.

• 1961: JINR prizes for outstanding research awarded for
the first time. Three prizes, one awarded for the discovery
of antisigma-minus and studies about the properties of
strange particles

• 1966, 10th anniversary of JINR: Director Blokhintsek
mentions the discovery as “crowning JINR’s research on
inelastic interactions of pions and nucleons”

• 2016, 60th anniversary of JINR: the discovery still
mentioned as a significant milestone and a triumph for
Dubna scientists

From left: Vladimir Veksler, Ding Dazhao (China), Kim Hi In 
(North Korea), Nguyen Dinh Tu (Vietnam), Alexandru 

Mikhul (Romania)

Vladimir Veksler
(about 1960)

Ganchang Wang
(Dubna, 1958)



The relevance given to the antisigma
discovery on JINR webpage dedicated to 
Alexandru Mihul (1928-2015) “JINR Vice-
Director in 1970-1973, a co-author of the 
discovery of the anti-sigma-minus-hyperon 
particle” (June 1, 2023)





A discovery still aknowledged many years later in China…

In 1982, Wang Ganchang received China’s National
Natural Science Award for the discovery of the anti-
sigma hyperon

Wang Ganchang (1907-1998) among founding
fathers of JINR and Vice-Director 1958-1960



Historical papers discussing the discovery of the of the antihyperon �𝚺𝚺−

Jin-yan Liu (Chinese Academy of Sciences), 
Fang Wang (Chinese Academy of 
Sciences),Alexey Zhemchugov (JINR), Chinese 
Scientists in Dubna (1956-1965), Ch. Ann. Hist. 
Sc. Tech. (2021) 

DING Zhaojun,  LI Shouchen, 
Before and after the discovery of 
anti-sigma negative hyperon, 
Science & Technology Review 
(2020)



April 1960: 3rd Meeting of the Members of the Chinese 
Academy of Sciences. Ganchang Wang presented the 
discovery process of �𝚺𝚺−. 

“The Conference Chair Qian Sanqiang, after the conference, 
stated
«This result points to the large-scale cooperation among 
twelve socialist countries. […] This team involves the reputable 
Corresponding Academician V. I. Veksler. The Soviet Union 
attaches great importance to this work as well. The JINR also 
belongs to China, and we deem this discovery as one of the 
major accomplishments of China this year. 
I hope Wang Ganchang will bring the high regard and 
encouragement for this work from the Meeting of Members
of CAS to the JINR, spurring the Chinese members to make 
greater achievements. »”

Jin-yan Liu (Chinese Academy of Sciences), Fang Wang (Chinese 
Academy of Sciences),Alexey Zhemchugov (JINR), Chinese Scientists in 
Dubna (1956-1965), Ch. Ann. Hist. Sc. Tech. (2021) 



Thank you for your kind
attention!



Backup Slides



The term «hyperon»

Card marking the coining of the name “hyperon” at the 
Conference of Bagnères de Bigorre.

July 1953, Conference at Bagnères de Bigorre,
organized by Patrick Blackett and Loius Leprince-
Ringuet in the framework of the Cosmic Ray
Commission of IUPAP

“This conference marked the boundary in time 
when the field of subatomic physics passed from 
cosmic ray research to the accelerators. This shift 
was explicitly recognized at Bagneres de Bigorre.”

J. W. Cronin, The 1953 Cosmic Ray Conference at 
Bagnères de Bigorre: the Birth of Sub Atomic 
Physics, EPJ-H (2011).



Boulevard de l’Hyperon in Bagnères de Bigorre



Amaldi’s following scientific interests



Search for Magnetic Monopoles



J𝐚𝐚𝐬𝐬𝐈𝐈𝐚𝐚𝐩𝐩𝐏𝐏 𝟐𝟐𝟏𝟏,𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏: 𝐚𝐚 𝐬𝐬𝐬𝐬𝐬𝐬𝐩𝐩𝐬𝐬𝐚𝐚𝐩𝐩 𝐚𝐚𝐚𝐚 𝐚𝐚𝐭𝐭𝐬𝐬 𝐏𝐏𝐭𝐭𝐏𝐏𝐬𝐬𝐩𝐩𝐏𝐏𝐬𝐬 𝐈𝐈𝐬𝐬𝐚𝐚𝐩𝐩𝐚𝐚𝐈𝐈𝐚𝐚𝐬𝐬 𝐚𝐚𝐚𝐚 𝐒𝐒𝐚𝐚𝐩𝐩𝐩𝐩𝐬𝐬𝐬𝐬𝐒𝐒𝐚𝐚

A report of the activities at the Institute in Rome since July 1, 1959 to 
June 30, 1960. 

The list of seminars shows one which turned to be particularly
interesting for Amaldi:



Amaldi and Dmitri Ivanenko

• 1960 January-February: during 
20 days Ivanenko visited Italy 
including INFN in Frascati and 
Universities in Rome, Turin, Milan, 
Padua, Naples

• 1960 January 26: Ivanenko gave 
a talk at the Physics Institute in 
Rome, titled Remarks on 
transmutation of matter into 
gravitation. (INFN Activity Report 
1959-1960). Amaldi was present; it 
was only few days before he left 
for the inauguration of PS at CERN 
(February 5).

48

From Amaldi’s Diary 



Amaldi and Dmitri Ivanenko

49

From Amaldi’s Diary 

Ivanenko 26/1/60

Theory of general relativity
- Newton
- Einstein
III° period: unification of gravity and 
elementary particles

It is necessary to study 
gravitational waves, because it is 

not sure they exist.



Amaldi and Dmitri Ivanenko

50

From Amaldi’s Diary 

Problem: define in a not ambiguous way the 
energy of the gravitational field. The Einstein 
tensor tαβ as defined by Møller does not behave 
as energy for a spatial rotation. The tensor of 
Lorentz-Levi Civita is identically null. Now it 
looks like it has been achieved a relevant 
progress: Møller, Mitskeric deduct an expression 
for the energy of the gravitational field.
Relationship between gravity and particles
If gravitational waves exist carrying energy they 
would interact with particles:
[equation]
interactions among gravitons (spin 2) with all the 
particles
[equation]
It might be possibile a transmutation of particles 
in gravitons.
For example: [equation]
For 2 particles in

2 gravitons
[equation]



1959: a question about gravity and the 
beta decay

51

1959, 31 January (Saturday):
«In the afternoon I speak with 
Ageno of the possibility of looking 
for an effect of the gravitational 
field on the beta disintegration. 
The idea comes from a 
discussion I had with Touschek 
the morning of Wednesday 28 
january.» 

1959, 6 February (Friday) :
«First experiment aiming at 
verifying the effect of the 
gravitational field on the beta 
disintegration (In). Small effect we 
don’t believe in, because the 
precision of the experimental 
measurement is not sufficient.»

From Amaldi’s diary, january 1959

«Is the decay constant of the various beta 
decay nuclei the same everywhere in the 

Universe, irrespective of the value of the local
gravitational field?»



1959: a question about gravity and the beta decay

«Touschek was prompted to raise this question by the fact that in the history of 
physics it had happened several times that an apparent deviation from a 
conservative law was found, on close examination, to be the result of the 
perturbation caused by an external field […]. Could not the non-conservation of 
parity observed for the weak interaction have a similar origin? 
This question as we learned later was raised also by other researchers.»

M. Ageno, E. Amaldi, Experimental Search for a Possible Change of the β
Decay Constant with Centrifugal Force. Lincei, Memorie Sc. Fisiche, 1966.

52Bruno Touschek (1921-1978) Mario Ageno (1915-1992) E. Amaldi (1908-1989)



1959: a question about gravity and the beta decay

«Touschek was prompted to raise this question by the fact that in the 
history of physics it had happened several times that an apparent deviation 
from a conservative law was found, on close examination, to be the result 
of the perturbation caused by an external field […]. Could not the non-
conservation of parity observed for the weak interaction have a similar 
origin? 
This question as we learned later was raised also by other researchers.»

M. Ageno, E. Amaldi, Experimental Search for a Possible Change of the β
Decay Constant with Centrifugal Force. Lincei, Memorie Sc. Fisiche, 1966.

53

Mme C. S. Wu, Rev. Mod. Phys., 31, 
783,1959: 

«is there any connection between the β
interaction and the gravitational field?»



Ageno’s and Amaldi’s experiments

54

Experiments based on the equivalence principle, according to which a centrifugal
field generated by a rotation is locally equivalent to a gravitational field produced by 
a proper distribution of masses.
M. Ageno, E. Amaldi, Experimental Search for a Possible Change of the b Decay Constant with Centrifugal
Force. Lincei, Memorie Sc. Fisiche, 1966.

First experiments:
Sample of β radioactive body with half-life of the order of 1 hour, placed in a 
centrifuge for about 1 hour: activity measured repeatedly as a function of time, 
before and after centrifugation
In, G= 150,000 GE

• 1961 M.Ageno, E. Amaldi, B.Rispoli, G.Sanna, Misure di vita media di mesoni pi su 
traiettoria rettilinea e circolare, in Raccolta delle comunicazioni del congressino 1960 sulla 
fisica e la ricerca di alta energia. Frascati 16-17 Dicembre 1960

• 1963 M. Ageno, E. Amaldi, G. Matthiae, B. Rispoli, G. Sanna, in Raccolta delle 
comunicazioni del Congresso 1962 sulla Fisica e la Ricerca di Alta Energia, Frascati 7-9 
febbraio 1962

• 1963 M. Ageno, G. Fronterotta, G. Matthiae, A. Reale (Laboratorio Fisica dell’Istituto 
Superiore di Sanità), Edoardo Amaldi (Istituto di Fisica), Misura e vita media di mesoni π+ 
e π- su percorso rettilineo e curvo. Unpublished

• 1966 M. Ageno, E. Amaldi, Experimental Search for a Possible Change of the β Decay
Constant with Centrifugal Force. Lincei, Memorie Sc. Fisiche

Papers



1960: Amaldi visits Robert Dicke’s laboratory

1960, July 28: Amaldi writes to Dicke, telling him he 
would like to visit his laboratory in Princeton on next 
September, after the Rochester Conference

55

I would be very glad 
if I could see your 
experiments on the 
equivalence of 
inertial and 
gravitational mass.In a previous letter of 10 

February 1960, Amaldi 
had asked him preprints 
and internal notes about 
his results on the 
comparison between 
gravitational and inertial 
mass. 



1960: Amaldi visits Robert Dicke’s laboratory

1960, September 3: Amaldi visits Dicke in Princeton. 
Giuseppe Fidecaro recounts (in a personal mail to 
Ugo Amaldi): «Dicke discussed his experiments with us 
for a couple of hours, in front of a big blackboard. Then he 
called somebody which I cannot remember and we went 
together to visit the laboratory.»

56

It was possible to 
identify the date of 

Amaldi’s visit to Dicke 
through the notes he 
wrote in his diaries



Correspondence 1959 between
Berkeley and Rome

57





Letter between Amaldi and Segrè

Letter

Traduzione



Leprince-Ringuet, Les rayons cosmiques et 
la physique des particules a l'ecole

polytechnique, Le Journal de Physique 
Colloques, Vol. 43 / C8 - Decembre 1982 
Colloque International sur l'Histoire de la 

Physique des Particules Quelques 
dcouvertes, concepts, institutions des 

annes 30 aux annes 50



An article celebrating Veksler in August 2023



Why so less visibility to the Roman discovery? Was it less important? Or was it only
because it came slightly later (at the second place in underscoring that all particles have
antiparticle)? Why did it give rise only to a paper on Il Nuovo Cimento, without a follow-
up a a more international journal?
Why their paper is not quoted or mentioned in other papers?



Questa presentazione dice molto sul lavoro dello storico della fisica, forse più su questo – su come 
si svolgono le indagini storiche – che sulla vicenda in sé, dove vedrete restano tanti interrogativi… 

Per rispondere a tali interrogativi serve ancora ricerca, ma come per ogni ricerca scientifica, 
potrebbe portare a nulla, a vicoli ciechi o risultato poco interessanti… a motivare tutto c’è una 

invincibile e  pruriginosa curiosità



Ginestra Amaldi in 1935 Laura Fermi in 1931 

G. Amaldi, L. Fermi, «Alchemy of out times», first
published 1936



Laura and Enrico Fermi 
(late 1920s)

Ginestra and Edoardo
(early 1930s)



Selection of 
Ginestra’s

books



Laura e Ginestra at Il Poggio, country house of the 
Amaldis at Carpaneto Piacentino, August 1955



Amaldi and Dmitri Ivanenko

• Dmitri Ivanenko (1904, 1994), Moscow University

• In 1947, D. Ivanenko and A. Sokolov restarted the idea of quantum gravity proposed in 
the Thirties by the soviet physicicst Matvei Bronstein, imprisoned and killed in 1938 for 
political reasons. They developed a model of a graviton as a quantum (of spin 2) of a 
weak gravitational field: possibility of transmutations of ordinary particles in a graviton 
by analogy with creation and annihilation of electron-positron pairs in an 
electromagnetic quantum . The model was not correct, because of its approximation of 
weak field. Ivanenko turned again and again to this idea until he developed the new 
direction – gauge gravitation theory – in 1961. 
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Ivanenko, Dirac and Heisenberg (Berlin, 1958)
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