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Raul Gatto and Fermi’s legacy through Ferretti

1948, 8th Solvay Conference on Elementary Particles  
from left: F Bloch, B Ferretti, H Bhabha and W Pauli

Marcello Conversi in 1941, soon after 
graduating with Ferretti. He then 

started with Oreste Piccioni (later 
joined by Pancini) experiments on the 

capture of the mesotron of CR in 
different materials

Raul Gatto 

Dissertation on the nuclear shell model with 
 Ferretti and Conversi as supervisors



Touschek’s life across Europe: 1942-1952

Influenced by Hans 
Thirring, Sommerfeld, 
Heisenberg, Born, 
Pauli…

BT met Ferretti in UK

BT with Amaldi soon 
after his arrival in Rome



E Fabri & B Touschek. 1954. La vita media del mesone tau 
B Touschek. 1954. A speculation on the capture mechanism for 
K-mesons  
M Cini, G Morpurgo, B Touschek. 1954. A non-perturbation 
treatment of scattering and the “Wentzel-example” 

R Gatto. 1953. On the scattering of π-mesons by nuclei 
R Gatto. 1955. Phenomenological study of the new particles. Λ-
particles and Λ-nuclei

1953: BT with Pauli at the 
Conference of the Italian 
Physical Society, Cagliari

I remember, I was 22, at a 
Conference in Cagliari. He 
[Touschek ] was sitting at a 
café with Pauli, […] He called 
me and wanted me to sit 
down with him and Pauli and 
partecipate in the discussion.

Gatto

https://ui.adsabs.harvard.edu/#abs/1953NCim...10.1559G/abstract


G Morpurgo, B Touschek, L Radicati. 1954. On time reversal 
G Morpurgo, B Touschek. 1955. Remarks on time reversal 
G Morpurgo, B Touschek. 1955. Space and time reflection of 
observable and non- observable quantities in field theory 
G Morpurgo, B Touschek. 1956. Space and time reflection in 
quantum field theory 

Anti-nucleons 
were discussed 
during a session 
at the Rochester 
Conference in 
1956. Touschek 
participated in the 
discussion.

The idea of parity 
nonconservation in weak 
processes was also discussed



R. Gatto. 1956. About the possible annihilation mode of a 
nucleon-antinucleon system into a antiK-K pair 
R. Gatto. 1956. Coherence effects in the Lee-Yang parity 
doublet theory of strange particles 
R. Gatto. 1957. K0 Decay Modes and the Question of Time 
Reversal of Weak Interactions 
R. Gatto. 1957. The annihilation of a nucleon-antinucleon 
system into a K-antiK pair 

R. Gatto. 1957. Test of Charge-Conjugation Invariance in 
Hyperon Decay 
R. Gatto. 1958. Possible experiments on the behaviour of the 
weak hyperon decay interactions under P, C, and T 
R. Gatto & G Lüders. 1958. Invariants in muon decay

1957: Gatto in Berkeley



B. Touschek. 1957. Parity 
conservation and the mass of the 
neutrino 
B. Touschek. 1957. The mass of the 
neutrino and the non-conservation of 
parity 
L. Radicati, B. Touschek. 1957. On the 
equivalence theorem for the 
massless neutrino 
M. Cini, B. Touschek. 1958. The 
relativistic limit of the theory of spin 
1/2 particles 
B. Touschek. 1958. The symmetry 
properties of Fermi Dirac fields 
B. Touschek. 1959. A note on the Pauli 
trasformation 
W. Pauli and B. Touschek. 1959 Report 
and comment on F. Gürsey’s “Group 
Structure of Elementary Particles”

1957: BT with TD Lee and Pauli 
Padova-Venezia Conference, 
and his drawing of TD Lee



Parity violation and the CPT Theorem
The roots of the CPT theorem, are related to the problem of identifying the correct 
formulation of time reversal in relativistic QFT (Blum et al. 2022)

The CPT theorem, deeply 
connected to the physics of 
weak interactions, achieved 
a central significance after 
the experimental discovery 
of parity violation in 1957.

Touschek to Pauli,  
31 January 1957  

Discussing Lee & Yang, 
Salam works, neutrino,  
K-decay etc.  
Last words: 
«I’ve been trying to figure 
out for about a week 
whether invariance 
under CP (and not under 
P) means that one can 
distinguish between 
particles and 
antiparticles…»



Toward e+e– collisions
Pief Panofsky presented the 2-mile 
linear accelerator and the US 
Princeton-Stanford  e–e–  project at 
ICHEP 1959, Kiev, in July  and 
during a seminar in Frascati (and 
probably also in Rome) in October

It was after the seminar that Bruno Touschek came up 
with the remark that an e+e– machine could be realized 
in a single ring, ‘because of the CTP theorem’

Bruno kept insisting on CPT invariance, which 
would grant the same orbit for electrons and 
positrons inside the ring

N.Cabibbo

Gatto

Touschek



Early works on e+e– collisions

F Calogero and Laurie Brown

Cabibbo and Gatto

Supervisor: Bruno Touschek

Dissertation on weak interactions

Title of dissertation: “Pauli invariants in the decay of the mu meson”

!



Touschek & Gatto 
From CPT to AdA

AdA
1.3 m

250 MeV beams



AdA in Frascati and Orsay: 1961-1964

Dissertation under Gatto’s 
supervision on the cross-section 
for “Single photon emission in 
high-energy e+e- collisions"

Franco Buccella and Guido Altarelli

Touschek effect

First electrons in AdA 
February 1961

Ada at LAL, Orsay

AdA near the Electron Synchrotron



Formation of young theorists 
Gatto between Rome and Florence

From left: 
Luciano Maiani, 
Giorgio Capon, 

Giuliano Preparata



Formation of young theorists 
Touschek between Rome and Frascati

Giulia PancheriTouschek’s drawings of 1968

The enthusiasm of the new generation…



Beyond AdA: ADONE 

Cross section for e+e– 

annihilation into hadrons as 
measured at various colliders

ADONE

3 GeV - 100 m




Ferretti

Touschek

Gatto
Cabibbo

Maiani

Conversirubbia

Parisi

Fermi

Wick

Raoul Gatto was the heir of 

Fermi, who best transmitted his 

legacy to the next generation  

Gabriele Veneziano

Continuity and Renewal

After working with 

Gatto on SU(3), I had 

all the mathematics of 

group theory at hand 

that was needed… Transition to a new era…



Gatto to Touschek 
19 December 1972

Dearest Bruno, 
[…] […] Personally, I do not 
forget that I learned from you, 
through your lessons and the 
many discussions, during the 
first years of my training, a style 
and a taste for the profession 
that have always been a model 
for me. I have always 
considered you my master, 
even if, out of modesty and fear 
of rhetoric, I have perhaps 
never expressed to you, as I 
should have, this infinite 
esteem and gratitude of mine.


