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Quando mi trasferii a Firenze, un paio di settimane dopo la
laurea, scoprii con piacere che Gatto nell'anno o poco piu
trascorso a Firenze era riuscito ad aggregare un gruppo
teorico di tutto rispetto. Oltre ai fiorentini Ademollo,
Chiuderi e Longhi, laureatisi alcuni anni prima, vi trovai
colleghi di Roma dell'anno precedente al mio, Guido
Altarelli, Franco Buccella e Luciano Maiani, e Gabriele
Veneziano che aveva appena cominciato il lavoro di tesi
con Gatto. Un bel gruppo, che verra poi ricordato come i
«gattini», in omaggio all'opera dell'unico professore che
nell'ltalia del dopo-guerra sia stato capace di creare una
scuola di fisica teorica che ha lasciato il segno.

(Giuliano Preparata)



“Because of my momentarily health conditions | cannot partecipate
to the conference in honor of Roberto Casalbuoni, but | cannot
avoid to write this letter to try to summarize some moments of my
long collaboration with him.”




From Gatto's letter

Roberto asked me for his thesis when | was in
~lorence in 1969.The first work involved also
_onghi and was an application of what where
called at the time sidewise dispersion
relations. But almost simultaneously our
Interest was taken by the possibility of
realizing infinitely rising trajectories, a field
which interested a number of theoreticians at
that time, including Gell-Mann.
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1. - Introduction and summary of conclusion.

In the preceding paper (*) we presented an algebraie realization of an indetinitely
rising trajectory. The realization was in terms of an infinite-component wave-equation
] containing higher-order derivatives. A particularly interesting feature was the absence
2 in the physical representations of spacelike and of lightlike solutions of continuum
spin. This feature was scen to be directly conunected with the indefinite linear rising

of the trajectory.
' ("J It is well known that Gell-Maun's program (*) of saturating the current algebra
’ Aomutintatars at infinite mementnm in the Hilbort apaee of single.particle states iy
lagisd by Ve apsgiispas o ppissitrs )b umr 1y unAeertand 2he b T~
approach to Gell-Mann's program and the possible differenees we shall he

- a) construct the conserved currents of our model.

4) procevd to a bormal guantisation of the imfute component tickl,

R ) ¢) derive the current commutators from rhe eanonical commutators and compare
with the corresponding commutators of current algebra.

(") Now at [stituto di Fisica dell'Universita, Padova.

s X (") R, CasaLerox:, R. GaTToe and G. Lovoni: Lelf, Nuoro Cimenlo, 2. 150 (1960).
A () M, GELL-Maxy, D, Horx and J. \WWEYERS: Proceedings of the Fleidelbery Conference, 1967,
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From Gatto's letter

* In the following years Roberto developed his
Interest to more formal iIssues, using his
exceptional mathematical abilities, and
following a path leading to supersymmetries
and anticommuting variables.
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We exploit the peculiar relation between color and flavor degrees of freedom, which emerges from the use of anticom-
muting variables, to propose a unified description of quarks and leptons. The description leads naturally to unified groups
such as SU(5) and O(10), and allows a simple graphical representation of the dynamics. We also comment on possible ex-

tensions to include many families.

In this note we want to propose a unified descrip-
tion of quarks and leptons. The main idea will be to
attribute color and charge to fermionic degrees of free-
dom. To this purpose we introduce a set of three
Fermi oscillators (a,-,ai'f) where i = 1,2,3 are the color
indices. The creation operator a,-T carries an electric
charge Q =1/3 and B—L = 2/3 (B = baryon number,
L =lepton number). We also introduce a basic two-
component spin 1/2 fermion x; (L stands for left-
handed) with 0 = 0 and B—L =~ 1. We identify (v,
d, uz, e") with the states which can be formed with
X, and the aﬁ 't

WL =x1, @) =afx,

() = a,-‘\ atxe  (eyelic order), (1)

€ =atagfay XL+
Because of the Fermi character of the a,-T ’s these are all

possible states, and one verifies that all quantum num-
bers are correctly assigned. It is convenient to visualize

* Supported in part by the Swiss National Science Founda-
tion.

! On leave of absence from, and address after December 31,
1979: Istituto Nazionale di Fisica Nucleare, Sezione di
Firenze, 50125 Florence, Italy.
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the content of eq. (1) as in table 1.

To describe (e, U, d;, ) we add to the set (a;,
ﬂ,«‘\) a fourth colorless Fermi oscillator (b, b1). The op-
erator b carries @ = — 1 and B—L = 0. We then have

)L =bixe, @) =btalx,
) = bfal-fakfx]_ (cyelic order), (1)
Tl = b“ﬂa;a;xb
and the graphical content is again illustrated in table 1.
We consider the relation of color and flavor degrees of
freedom as evidenced by eqs. (1) and (1") as extremely
suggesting.

From the assignments, it follows that

0=t Data-str= TN _w,
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Infinite component wave equations

Dual models

Classical aspects of susy representations
Composite models for g and |

Chiral symmetry breaking in QCD

Phenomenology and model building in BSM (BESS,Z'little
Higgs..)

Chiral lagrangians for heavy mesons

Strong interactions at non zero T and density
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Meccanica Quantistica

Roberto Casalbuoni

Dipartimento di Fisica, Universita di Firenze

Appunti delle lezioni date all’Universita’ di Firenze nell’a.a. 2005/2006.



Capitolo 2

L’esperimento di interferenza di
Young

L'esperimento che maggionsente meite i orisalto gli aapetti pid foodamestali dells
meceanica guant Eica @ Fesperimento di interferenza di Young. o esperimen-
to della doppia feaaditura llustrste m Figua 2.1,
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Figara 2.0 Sclemo del disposition per (eyperiments di Young.

In questo epesimento, un mwggio heminoess viene seiso in doe fd per oBetio
delle diee femditurs 5y e F producende ona gam df interferenea sully schermo,
Le frange df interferenza sora dovute ai divend commini peroars dak doe raggd che
possomo arzivioe in fae o in opposizione di fuse sulls schermo, prodocendi de iminimi
o elei mussimi i inkensitd leminesa, come mostrate in Figora 332 Tobto qoesta ¢
perfet tamente spiegabile nell ambito della teorin aodulatarss della luee, Supgonismo
e ol analizzare al microscopio vard ponts sello schermo.

Sulla base dell'ipotesi ondulstoria della buce ci sspetteremmo di omeraine delle
distribuzioni weiformi, cone mostrate eells parte snistra di Figers 23, C3 che
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From Gatto's letter

- It does not belong to me to describe the purpose, utilities, and
realizations of the Galilel Institute. But Florence, because of its
vast contribution to theory, in great part due to Roberto's work,
and because of the presence of the Galilei Institute, is now
considered everywhere in the world as one of the most
Important centers in Italy for theory.

- To me, who arrived in Florence at a time when very little
existed and when any development took much work and
unbelievably strong efforts, this comes as a point of
satisfaction and of gratitude to all the younger people who
have contributed to the success. Ademollo and Veneziano
should be also mentioned here. But historically Roberto had a
prominent role.
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program

9.30- 9.45 Introduction

9.45-10.30 Guido Altarelli Does Nature Really Care about Naturalness?
10.30-11.00 coffee break

11.00-11.45 Michele Modugno From Gross-Neveu to Gross-Pitaevskii, and beyond
11.45-12.30 Michele Redi/Stefania De Curtis From BESS to Composite Higgs
12.30-14.00 lunch break

14.00-14.45 Massimiliano Grazzini The nature of the 125 GeV boson, SM Higgs or else ?
14.45-15.30 Massimo Mannarelli Color superconductivity

15.30-16.15 Joaquim Gomis Vector Supersymmetry and Non-linear Realizations
16.15-16.45 coffee break

16.45-17.30 Ferruccio Feruglio Flavor Symmetries and Neutrino Oscillations

17.30-18.00 Luigi Dei Popularisation of science: un omaggio all'opera di divulgazione
scientifica di Roberto Casalbuoni



da Piazza della Signoria, 50122 Firenze a Faenza RA - Goog... hitps:/fmaps google.iVmaps M=d&source=s_dd&saddr=Plazza+...

G l Indicazioni stradali per Faenza RA

008 e 96,6 km — circa 20 ore 9 min
....................................................................
| Le indicazioni per tragitti a piedi sono in versione beta.

| Presta attenzione — questo percorso potrebbe non disporre di marciapiede o aree pedonali. |
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