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Luciano, born in September 1937, left us one year ago, in
January 2022.

He graduated from the Physics Dept. of the University of
Milano.

He did not initially plan to study physics and came to it by a
rather circuitous route.

He was a post-doctoral fellow at Boulder, Colorado and a
visitor at Ecole Normale in Paris, at CERN, as well as many
Universities in the United States (Harvard, Rockefeller, NUY,
SLAC, ...)
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In 2000 he helped creating the University of Milano-Bicocca
and remained as Professor of Physics.

He helped, inspired and directed many students.
He has published almost 120 papers. | will mention very few,

with emphasis on his early works, which other speakers may
not cover.



Analyticity

IL NUOVO CIMENTO Vor. LIV A, N. 1 10 Marzo 1968

Partial-Wave Scattering Amplitudes
for Velocity-Dependent Potentials.

I. - Analyticity Properties in the Energy- and Angular-Momentum Variables.
Asymptotic Behaviour for Large Angular Momentum.
IT. - Asymptotic Behaviour for Large Energy.
Levinson Theorem and the N/D Method.

P. BurerA and L. GIRARDELLO

Istituto di Scienze Fisiche dell’ Uni ita, Scuola di P i to - Milano

They choose a potential of the form
V(x,p) = Vi(x) + (p*Va(x))

with V7 and V5, Yukawa-type potentials



Coherent states

T
Commun. math. Phys. 21, 41—355 (1971) ON THE COMPLETENESS OF THE COHERENT STATES
© by Springer-Verlag 1971
V. BARGMANN
Department of Physics, Princeton University, Princenton, New Jersey
P. BUTERA

Tetituto di Scienze Fisiche, Universita, Milano and istituto Nazionale di Fisica Nucleare,

New “Coherent” States Sevione di Miano
Associated with Non-Compact Groups* L. GikaroeLLo

A. O. BARUT and L. GIRARDELLO**
Institute of Theoretical Physics

Istituto i Fisica dell'Universita, Parma and Physics Department, University of Colorado,
‘Boulder, Colorado

and
Joux R. KLaUDER
and . Rell Telephone Laboratories, Tacorporated, Murray Hill, New Jersey

Department of Physics, University of Colorado, Boulder, Colorado (Received April 13, 1971)

e In both papers Luciano appears affiliated to the University of
Parma (and Milano, in the first)

e In the first they develop the coherent state formalism for the
group SO(2,1).

e In the second they prove the completeness property for particular
subsets of coherent states.



Infinite dimensional algebras

Representations of the Gauge Groups of
Electrodynamics and General Relativity

by L. Girardeilo')
Istitute for Theoretical Physics, University of Colorads, Boalder, 80302, USA

and W. Wyss*)

Department of Mathematics and Institwte jor Theoretical Phiysics,
Usiverity of Colorade, Boulder, 80302, USA

{12 XL 70

Abutract. A semi 4 HE cs and Generl Relativity
is deterssined and unitarily | N‘pcmnhd on n. Hilbertapace of the type 0g{5",

Helvetica Physica Acta Vol. 45, page 197 (1972)

The Infinite-Dimensional Lie Algebra Common to Dual Models, Current
Algebras, Dynamical Groups and Gauge Groups.

A. 0. BARUT (%), L. GIRARDELLO (**) and W. Wrss (**)
Institute for Theoretical Physics, University of Colorado - Boulder, Colo.

(ricevuto il 23 Febbraio 1972)

Lett. Nuov. Cim. Vol. 4, page 100 (1972)



Infinite dimensional algebras

Continuous Spins in the Bondi-Metzner-Sachs Group
of Asymptotic Symmetry in General Relativity

L. Girardello*
Infernational Centve for Theorvetical Physics, Trieste, ltaly

and

G. Parravicini
Istituto di Fisica dell’ Univevsita, Milano, Ialy, and Istitulo Nazionale di Fisica Nucleave, Sezione di Milano, Italy
(Received 28 August 1973)

Phys. Rev. Lett. Vol. 32, page 565 (1974)

e In all these papers Luciano appears affiliated to the University of
Parma (and INFN Milano)

e They all show mathematical skill, but also the desire to address
questions with a potential physical relevance.



“Phenomenology”

A Universality Hypothesis on the Multiplicity Distributions
at High Energies.

B. Camrazza

Istitute di Fisica dell’ Universita - Parma
Istituto Nazionale di Fisica Nucleare - Sezione di Milano

A (GANDOLFL

Istituto di Fisica dell Universita - Parma

L. GIRARDELLO

Istituto di Sciense Fisiche dell’ Universitd - Milano
Istituto di Fisica dell Universita - Parma
Istituto Nazionale di Fisica Nucleare - Sezione di Milano

(rieevuto I'8 Novembre 1976)

Lett. Nuov. Cim. Vol. 18, page 129 (1977)

e Luciano appears with three affiliations

e There is no attempt to fit specific data. It is more a study on
possible generalisations of KNO scaling. They explore the possibility
that, at high energies, the multiplicity distributions are “universal".



SUPERSYMMETRY

In 1978, ten years after the beginning of his research career, Luciano published his first
paper on Supersymmetry

AN INFINITE SET OF CONSERVATION LAWS OF THE SUPERSYMMETRIC SINE-GORDON THEORY

S. FERRARA, L. GIRARDELLO ! and 8. SCIUTO ?
CERN, Geneva, Switzerfand

Received 16 March 1978

Phys. Lett. Vol. 76B, page 303 (1978)

e They find an infinite set of bosonic conserved currents. The
corresponding charges commute with the supersymmetry
transformations. As a result, the S-matrix of the model can be
computed.

e Since that time, Supersymmetry became the central theme of
Luciano's research



SUPERSYMMETRY

Two very influential and seminal papers

SUPER-HIGGS EFFECT IN SUPERGRAVITY WITH GENERAL SCALAR INTERACTIONS

E. CREMMER, B. JULIA, J. SCHERK and P. van NIEUWENHUIZEN !
Labarataire de Physique Thénrigue de 'Eeole Normale Supérieure 2, 75231 Paris Cedex 05, France

S. FERRARA
CERN, Geneva, Switzerland

and

L. GIRARDELLO
Istdtwrw di Fisica dell "Universitd, Milan and INFN, Seziane di Milano, Traly

Received 15 August 1978

Using the recently established tensor calculus for supergravity, we construct the most general action for the scalar multi-

plet coupling, We discuss under which conditions supersymmetry is broken wsly and show explicitly that the
graviting acquires a mass by abeorbing the Goldstone fermion. Parity viokation as well aga ensmolopical constant can be
avoided.

Phys. Lett. Vol. 79B, page 231 (1978)



SUPERSYMMETRY

SPONTANEOUS SYMMETRY BREAKING AND HIGGS EFFECT
IN SUPERGRAVITY WITHOUT COSMOLOGICAL CONSTANT

E. CREMMER, B. JULIA and . SCHERK
Laboratoire de Physique Théorique Ecole Normale Supérieure *, Paris, France

S. FERRARA
CERN, Geneva, Switzerland

L. GIRARDELLO
Istituto di Fisica dell Universita, Milano,
INFN, Sezione di Milano, Italia

P. van NIEUWENHUIZEN **
fnstituut Lorentz, Leiden, The Netherlands

Received 20 September 1978

The super Higgs effect is studied in the (2, %) + (%, 0", 07) model. The most general
action is obtained using the recently developed tensor calculus: it contains an arbitrary
function of two vasiables GUA, B), A und B being the 0* scalar and 0~ pseudoscalar ficlds
of the matter system. The conditions are given which § must satisfly in order that both
the gravitino ¢, becomes massive and no cosmological term is induced. Explicit examples
are given, a class of them leading to the mass formula mi + mg =dm

Nucl. Phys. B Vol. 147, page 105 (1979)



SUPERSYMMETRY

The problem that triggered my collaboration with Luciano

PHYSICAL REVIEW D YOLUME 20, NUMBER 2 15 JULY 1979

General mass formula in broken supersymmetry

S. Ferrara
Laboratori Nazionali di Frascati, Istituto Nazionale di Fisica Nucleare, Frascati, Iraly

L. Girardello*
Gordon McKay Laberatory, Harvard University, Cambridge, Massachusetts 02138

F. Palumbo
Laboratori Nazionali di Frascati, Istituto Nazionale di Fisica Nucleare, Frascari, Iraly
(Received 13 April 1979)

The mass formula ¥ (— DM@ + lymy* = 0 is derived for a very general class of interactions with
spontancously broken supersymmetry. It shows the vanishing of the graded trace of the square of the mass
operator, with m, the mass associated with a (real) field of spin J. This mass relation is shown to be true
even in the presence of explicit breaking, provided it fulfills suitable requirements.




SUPERSYMMETRY

QUANTUM CORRECTIONS TO A MASS FORMULA IN BROKEN SUPERSYMMETRY

L. GIRARDELLO'+*
Gordon Mc Kay Lab v, Harvard Uy ity, Cambridge, MA 02138, USA

and

1. ILIOPOULOS ?
CERN, Geneva, Switzerland

Received | September 1979

We investigate the quantum corrections to a mass formula which holds for a general class of models with broken super-
symmetry. Three models (supersymmetric QED, the O'Raifertaigh model and the Wess— Zumino model with explicit break-
ing) are dwcussed in detail. We find that, in general, quantum corrections modify the mass formula. However, in the case of

SYmmetry ng, the mass formula remains exact to first order in the symmetry breaking parameter but to

all orders in perturbation theory. Finally, we include some remarks about the possible origin of the mass relation at the tree
kevel,

Phys. Lett. Vol. 88B, page 85 (1979)
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But we have lost a friend, his quiet and gentle manners, his
unpretentious but universal and deep culture,

we have lost Luciano.



