




Ricardo Americo Broglia was born in Cordoba, Argentina,
 in 1939.
He graduated at Instituto Balseiro of the University of Cuyo
and obtained  his Ph.D. in Buenos Aires under the direction 
of Daniel Bes in 1965.





The Niels Bohr Institute, Copenhagen
Post-doc (1965-68) and then staff from 1970 after 2 years in Minnesota



The Bohrs: father and son 



1969-1975



1973

https://www0.mi.infn.it/~vigezzi/BHR/BrogliaHansenRiedel.pdf



THE DEVELOPMENT OF NUCLEAR FIELD THEORY IN THE ‘70S

Nuclear Structure, Vol. II



THE FERMION HAMILTONIAN IS MAPPED ON THE NUCLEAR FIELD THEORY HAMILTONIAN WHICH TREATS BOTH 
FERMIONIC (HF STATES) AND PHONONIC (RPA STATES)  DEGREES OF FREEDOM 

A SET OF RULES IS DEFINED TO TAKE INTO 
ACCOUNT THE OVERCOMPLETENESS OF THE NFT 
BASIS AND TO RESPECT THE PAULI PRINCIPLE  IN 
THE PERTURBATIVE EXPANSION



NFT IS APPLIED TO UNDERSTAND THE WIDTH OF 
COLLECTIVE GIANT RESONANCES: 
THE COUPLING TO 2P-2H STATES 

208Pb

208Pb





EXTENSIVE ANALYSIS OF THE EFFECTS OF THE COUPLING OF SINGLE-PARTICLE LEVELS TO 
OTHER MODES OF EXCITATION IN 3HE, ELECTRON GAS, NUCLEAR MATTER AND NUCLEI

208Pb



UNDERSTANDING THE ROTATIONAL 
DECAY OF WARM NUCLEI:
ROTATIONAL DAMPING  





A strong collaboration with the  𝛾-spectroscopy community between 
Milano and Copenhagen and experimentalists and theoreticians 



“It might seem unnatural that I have left what is 
one of the most prestigious physics institutes in 
the world (even though  I have kept my research 
chair there) to create  a new theoretical nuclear 
physics group in Milan.
Having learned in Copenhagen, from the school 
created by Niels Bohr, not only physics but above 
all what a great school of research and thought 
at the highest level was, I did not doubt back in 1986 
that the time had come to move again.
Basic scientific research needs only one thing in order 
to develop: a positive atmosphere.
The antiscientific period that Denmark went through
at that time was not the right one to be able to continue  
developing what was at the time the most important  
nuclear theoretical physics group in the world. 
In particular,  in a few years we had lost all the brightest
young people to the United States for lack 
of research positions. 

At the Department of Physics of the University of Milan
I was able to create a theoretical nuclear physics group 
whose theoretical production places it today among the 
strongest  in the world. Furthermore, I have been able 
to create an interdisciplinary group that deals with neutron 
stars, molecular aggregates, protein folding and the design 
of unconventional drugs. 
Our group has gone from a  dream (shared only with 
the late Prof. Francesco Resmini,  former director of the 
Milanese superconducting cyclotron project) to a reality 
of great value.”

1985-2011: FULL PROFESSOR AT  MILANO UNIVERSITY 
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THE GIANT DIPOLE RESONANCE IN HOT NUCLEI 





METAL CLUSTERS AND FULLERENES: 
ANALOGIES WITH ATOMIC NUCLEI  





Protein folding  

I have always done the same thing …
If you do something new, you have to play in Premier League…



The protein folding problem   

How can a linear sequence of aminoacids 
fold into a specific, biologically active, 
three-dimensional structure in a short time 
?It is extremely difficult to answer with ‘ab 
initio’   molecular dynamics simulations

Broglia’s idea:  there must exist specific, strongly interacting  aminoacids  
that once in contact, determine the process.  This  is in analogy with the case 
of nuclei, where e a few ‘hot orbitals’ can determine a symmetry  breaking  
phenomenon, like the transition from spherical to deformed  shapes.



NUCLEAR SUPERFLUIDITY AND PARTICLE-VIBRATION COUPLING  

and

J. Terasaki et al., Nucl.Phys. A697(2002)126;  

F. Barranco et al, EPJ  A21 (2004) 57

A. Idini et al.  PRC 85 (2012) 014

cf.  V. Soma’ , C. Barbieri, T. Duguet,

PRC 84 (2011) 064317 ;PRC87  (2013) 011303 
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FROM ‘BARE’ TO RENORMALIZED PAIRING GAPS 



TWO-PARTICLE TRANSFER 

Software developed by 
Gregory Potel 
during his stay in Milano, 
following Ben Bayman’s
footsteps  led to  
quantitative  agreement 
between theoretical  and 
experimental absolute 
cross sections  with finite-
range  sequential DWBA



ALL ALONG HIS CAREER:
STRUCTURE AND REACTIONS, THE TWO INSEPARABLE FACES OF THE SAME MEDAL

1991 20211965 (FROM LATER PERSONAL NOTES)



HALO NUCLEI: STRUCTURE AND REACTIONS OF 11LI



HALO NUCLEI: STRUCTURE AND REACTIONS OF 11LI



NEUTRON STARS: FIRST QUANTUM
CALCULATION OF THE STRUCTURE
OF VORTICES IN THE INNER CRUST

Pairing gap 

Velocity

Nucl. Phys. A 811 (2008) 378



Broglia worked almost up 
to the end of his life.
Recently  an experiment 
at INFN  Legnaro 
Laboratory has tested his 
idea, concerning the 
gamma-ray emission in 
coincidence with two-
particle transfer between 
superfluid nuclei, in 
analogy to gamma-ray 
emission from Josephson 
junctions in condensed 
matter.
PRC 103 L021601 (2021)

P. Magierski
 Physics  14, 27 (2021)



Co-director of 10 summer schools



Varenna 1987



Nuclear structure and reactions from a broad perspective
An International School of Physics "Enrico Fermi" will be held 
in Varenna from 27 June to 2 July 2024 to honour the 
memory of  Ricardo Broglia

 


