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Gianluca Colo: The man whom we can trust

In Physics Research

Research Activities

EDF: ab initio type, Skyrme-type
Giant Resonances: a self-consistent HF+RPA model
Particle-Vibration coupling (PVC)
Isospin symmetry invariance and breaking
Pairing properties of nuclei: self-consistent QRPA
Electro and molecular systems

more than 250 publications in refereed journals and conference and school proceedings and one book
more than 7500 citations and a resulting h-index equal to 48 (source: Web of Science, August 2024)

11354citations,          h-index 58 (Google scalar citation, Oct. 10, 2024) .

Main interests

More than 130 invited talks and seminars in 2004-2022
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About 50 joint papers in refereed journals 
+20 proceedings papers+ ---
+ one book (2025)



Spin‒orbit splitting and the tensor component of the Skyrme interaction
G Colo, H Sagawa, S Fracasso, PF Bortignon
Physics Letters B 646 (5-6), 227-231 300 2007

# of citations               year

New Skyrme interaction with improved spin-isospin properties
X Roca-Maza, G Colò, H Sagawa
Physical Review C̶Nuclear Physics 86 (3), 031306 154 2012 

Effect of particle-vibration coupling on single-particle states: A consistent study within the Skyrm framework
G Colo, H Sagawa, PF Bortignon
Physical Review C82 (6), 064307                                                                              118 2010

Symmetry energy from the nuclear collective motion: constraints from dipole, quadrupole, monopole and 
spin-dipole resonances
G Colo, U Garg, H Sagawa
The European Physical Journal A 50, 1-12 117 2014 

Effect of tensor correlations on Gamow‒Teller states in 90Zr and 208Pb
CL Bai, H Sagawa, HQ Zhang, XZ Zhang, G Colò, FR Xu
Physics Letters B 675 (1), 28-31                                                                                114 2009

Title         Author         Journal



Quenching of Gamow-Teller strength due to tensor correlations in  and 
CL Bai, HQ Zhang, XZ Zhang, FR Xu, H Sagawa, G Colò 87 2009

Spin-isospin excitations as quantitative constraints for the tensor force
CL Bai, HQ Zhang, H Sagawa, XZ Zhang, G Colo, FR Xu
Physical Review C83 (5), 054316                                                                                        78    2011

Effects of the tensor force on the multipole response in finite nuclei
LG Cao, G Colò, H Sagawa, PF Bortignon, L Sciacchitano
Physical Review C80 (6), 064304 91 2009

Effect of the Tensor Force on the Charge Exchange Spin-Dipole Excitatio of 
CL Bai, HQ Zhang, H Sagawa, XZ Zhang, G Colò, FR Xu
Physical review letters 105 (7), 072501   106           2010

Tensor interaction in mean-field and density functional theory approaches to nuclear structure
H Sagawa, G Colò
Progress in Particle and Nuclear Physics 76, 76-115                                                         102            2014

# of citations               yearTitle         Author         Journal





Physics Letters B 646 (2007) 227–231



+Many-p many-h effect=>PVC model
Tensor correlations 

Application to spin-isospin excitations
Gamow-Teller excitations
Magnetic Dipole excitations
Spin-dipole excitations

N=82 isotonesZ=50 isotopes
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Nuclear Matter  EOS

Incompressibility K

Isoscalar Giant Monopole Resonances

Isoscalar Compressional Dipole Resonances
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Self consistent HF+RPA calculations

Self consistent RMF+RPA  calculations
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Supernova Explosion

+PVC



We can give credit to the idea that the link should be provided
microscopically through the Energy Functional E[ρ].

IT PROVIDES AT THE SAME TIME
K∞ in nuclear matter (analytic)

EISGMR (by means of self-
consistent RPA calculations)

K∞ [MeV]220 240 260

Eexp

Extracted value of K∞

RPA

EISGMR

Skyrme

Gogny

RMF

The nuclear incompressibility from ISGMR

J.P. Blaizot
1980



K=224+/-4MeV Coutecy of L. G. Cao



Phys. Rev. C86, 054313, pp.1-10 (2012).
Li-Gang Cao, H. Sagawa, and G. Col o
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Larger J

PREXII



How can we reconcile this contradiction between IAS energy and 
neutron skin?

Xavi Roca-Maza, Gianluca Colo and HS

IAS and CSB, CIB interactions



Concept of Isospin proposed by J. Heisenberg, 1932 and E. P.  
Wigner, 1937
Isospin conservation [H ,T ]= 0

[H ,T ]= [VC +VCSB +V CIB ,T ]≠ 0

Scattering 
Length

Proton=(uud)                   muc2~2.3MeV
Neutron=(udd)                mdc2~4.8MeV

QCD dynamics of strong interaction
Explicit and Spontenous Chiral symmetry breaking

QCD sum rule
Phys. Rev. C109, 
L011302 (2024) 



SAMI is refitted with the protocol



 

PREXII



Gianluca Colo: The man whom we can trust

In Education and Administration

• Physics Department deputy Director from Oct. 1st, 2017 to Sep. 30th, 2020

• General Physics II, 1995-2001, Exercises and exams (B.Sc. students in Physics)
• Experimental Physics I, 1999-2001, 50 hours course (B.Sc. students in Physics)
• Physics Laboratory I, 2001-2006, 50 hours course (B.Sc. students in Physics)
• Nuclei under extreme conditions, 2004-2009, 40 hours course (M.Sc. students in Physics)
• General Physics, 2007-2010, 48 hours course (B.Sc. students in Computer Science)
• Nuclear Physics, 2010-present, 48 hours course (M.Sc. students in Physics)
• Electromagnetism, 2011-present, 80 hours course (B.Sc. students in Physics)

• supervisor of many B.Sc. and M.Sc. works and several PhD students



Serving in National and International Committees
• Member of the Program Advisory Committee (B-PAC) for the Ring Cyclotron, RCNP,
Osaka, Japan during 2008-2010
• Member of the Study Group for the special project INFN-SPES (Selective Production
of Exotic Species, i.e. a new Radioactive Beam Facility to be complete at Legnaro,
Italy) from May 2008 to December 2018
• Member of the Program Advisory Committee (PAC) of LNL (Laboratori Nazionali di
Legnaro, Italy) from January 2012 to 2017
• Member and Chair of the NCN panel of evaluators (National Science Center, Poland)
• Member of the Editorial Board of International Journal of Modern Physics E

Referee and evaluator (Nature, PRC, +++++)

Research Project coordination (Asian Link, ++++)

Conference and workshop organization (20+ +++)



Gianluca Colo: The man whom we can trust

In Dairy Life

An excellent cook
An excellent driver and tour guide
Punctual：unusual as an Italian!
Good drinker



Cremona、
2014.11.22



May 2016 
Como City



March 12th 
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Asian Link
Beijing
2005.9.7

ISPUN2014
Vietnam
2014.11.5



2016
Happy time in Milano
=>
2024 + ------



Conclusions

Gianluca Colo: The man whom we can trust even more in future.

We are very happy to have you in Milano and our community. 
We wants to have more exciting collaborations in all aspects of 
activities.

Gianluca Forever!

Thank you very much for your patience.


