


Education

1973 Degree from 
Moscow State University, USSR

1977 PhD from JINR, Dubna, USSR 
(PhD advisor: S.M. Bilenky)



Career path

1977–1990 INRNE, Bulgarian Academy of Sciences

1979 Fellow at CERN
1982–1983 Visiting scientist at SLAC, Fermilab, BNL, LBL

1986 Visiting scientist at CERN

Building a network of 
friends and collaborators 
which spans all continents.



1980's

with L. Wolfenstein
Pittsburgh

70th Anniversary
of B. Pontecorvo





Since 1990 SISSA and INFN, Trieste

Since 2007 Associate at IPMU, Tokyo



VBF production of the Higgs



Majorana phases

He discovered a new type of CPV in leptonic mixing, the Majorana
phases, and later showed that these could be responsible for the 
baryon asymmetry of the Universe via the leptogenesis mechanism. 



Neutrinoless double beta decay
He extensively worked on neutrinoless double beta decay, showing 
that it can provide information on the neutrino mass spectrum, 
thanks to the non-maximal value of the solar mixing angle.
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Pseudo-Dirac neutrinos



Standard and non-standard neutrino 
oscillations

His work on neutrino oscillations covers all areas. He showed that they are controlled 
by the rephasing invariant of the Dirac phase, with P.I. Krastev, but they do not depend 
on Majorana phases in vacuum (with S. M. Bilenky and J. Hosek) nor in matter (with P. 
Langacker et al.).

He then considered oscillations in matter, uncovering 
a novel mechanism of oscillations for Earth mantle-
core transitions, that can shed light on the properties 
of the Earth core in future experiments.

Going beyond 3-neutrino mixing, he studied NSI (with 
M. Guzzo and A. Masiero).



Mass ordering at reactors & JUNO

This work laid a basis for the large reactor neutrino 
experiment JUNO, which will provide crucial information on 
the neutrino mass ordering in the coming years.

See the talk by Yifang Wang



Flavour symmetries
He made significant contributions to the non-Abelian 
discrete symmetry approach to the lepton flavour 
problem, which, in particular, allow to test its validity.

-1.0 -0.5 0.0 0.5 1.0
0.0

0.2

0.4

0.6

0.8

1.0

cos d

Li
ke
lih
oo
d
@N
O
D

BM
GRB
TBM
GRA
HG

-1.0 -0.5 0.0 0.5 1.0
0.0

0.2

0.4

0.6

0.8

1.0

cos d

Li
ke
lih
oo
d
@N
O
D

BM
GRB
TBM
GRA
HG

Present Future

Girardi, Petcov, Titov, NPB 894 (2015) 733



Modular invariance
In the recent years, he made fundamental contributions to 
the development of the modular invariance approach to 
the flavour problem.

See the talk by Ferruccio Feruglio

Novichkov, Penedo, Petcov, JHEP 04 (2021) 206



Reviews

Massive neutrinos and neutrino oscillations
with S.M. Bilenky, 1987

Neutrino Masses, Mixing, and Oscillations
with K. Nakamura, in PDG 2010-2019



He has been a major actor, most 
importantly, in the “golden age” 
of neutrino physics…



…and he is 
recognised as a 
pioneer and a key 
figure in the field.



He was awarded the Pontecorvo Prize 
2010



He trained more than one generation of 
neutrino physicists…





…in particular his PhD Students

Pascoli (2002) Piai (2002) Profumo (2004) Yaguna (2005)

Molinaro (2010) Meroni (2013) Girardi (2016) Titov (2017)

Penedo (2018) Novichkov (2021) Granelli (2022)

Moretti (1993)
Dinh (2013)



As your students, we would like to thank 
you for all you have taught us and for the 
constant and precious guidance you have 
given us.

It was (and is) a privilege, an honour and a 
pleasure to work with you on the fabulous 
universe of neutrinos.


