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today’s  
birthday



a (neutron) star was born

A stronomers Shelton & Duhalde saw SN1987A  

N eutrinos were observed  on Feb 23, 1987 at 7 h 35m 

G od knows the meaning of LSD findings 

The expected neutron star was indeed seen



Kamiokande-II and SN1987A



Kamiokande-II and SN1987A



theory at LNGS
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my favourite research topic is 
neutrinos



Enrico Cappellaro Karolina Rozwadowska







but today I’d like to focus on 
neutrinos in particle physics, and more specifically of: 

Majorana ideas  
on neutrinos



This picture conveys a huge amount 
of  info, evoking the concepts of:   

particles/antiparticles 
quarks/leptons  
family replication 

But it raises a question:  
what tells neutrinos from antineutrinos 
as they are both  chargeless?

Matter and antimatter particles 
Credit: Fermilab









https://www.mdpi.com/2218-1997/7/3/61

https://www.mdpi.com/2218-1997/7/3/61


20



heavy neutrinos



this diagram depicts more accurately which are  
the particles of the standard model in each family 

this new representation highlights  
a significant asymmetry concerning neutrinos

Glashow 1961; Weinberg 1967; Salam 1967; Gross & Wilczek 1973; Politzer 1973



νR

Mohapatra & Pati 1975; Senjanovic & Mohapatra 1975 



Glashow 1961; Weinberg 1967; Salam 1967; Gross & Wilczek 1973; Politzer 1973

νR



Glashow 1961; Weinberg 1967; Salam 1967; Gross & Wilczek 1973; Politzer 1973
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on the mass scale of heavy neutrinos 
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a plausible scenario for baryogenesis
(Fukugita-Yanagida’s implementation of Sakharov’s program)

(1) During big-bang, the decay of heavy (right-handed) neutrinos create  ΔL

27F	Vissani,	INFN,	Gran	Sasso	lab



a plausible scenario for baryogenesis
(Fukugita-Yanagida’s implementation of Sakharov’s program)

ΔL

ΔB

SM 

(1) During big-bang, the decay of heavy (right-handed) neutrinos create  ΔL (2) Subsequently,  violating effects convert it into B + L ΔB
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what about the cosmological constant?



observavable 
manifestations



the SM as an effective theory
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a 10 year 
anniversary



Prot. n. 0001996 del 05/09/2017 - [UOR: SI000005 - Classif. III/6]

my anniversary as a coordinator



more anniversary: 
1st publications 

at the GSSI



again anniversary:  
GSSI begins 
 (2013-2014)

Goran Senjanovic



super anniversary

Simone Marcocci Maria Bossa Axel Boeltzig

Sarah Recchia Ilia Drachnev Lucia Ambrogi Valerio D’Andrea

Federica Agostini Stefano Dell’Oro Marta D’Angelo



In this situation, I hope 
you can understand, if 

not excuse, my curiosity. 

Why was my photo removed 
from the list of visiting 

professors? Is it the choice 
of one person or is it an 
expression of a shared 

policy? 

Apart from that, I am 
happy and honoured  

to have served as a 
coordinator at GSSI and 

I am grateful to my 
colleagues who invited 

me today. 



PhD is a great thing: my congrats and  
best wishes to all of you!

Simone	Marcocci Ilia	Drachnev

Xuefeng	Ding Daniele	Guffanti



Thanks!


