
Curriculum vitae of Manuela Cavallaro 

 

PERSONAL INFORMATION 
 
Name: Cavallaro Manuela 
e-mail: manuela.cavallaro@lns.infn.it 
Nationality: Italian  
 
 
EDUCATION 
 
2009   PhD in Physics (Final dissertation cum laude) “First Application of the MAGNEX 

spectrometer: investigation of the 19F(7Li,7Be)19O reaction at 52.2 MeV”. Supervisor: 
Prof. Angelo Cunsolo. University of Catania, Italy 

2004   Master Degree in Physics (Final grade: 110/110 cum laude) “Stati dell’19O popolati 
nella reazione 19F(7Li,7Be)19O a 56 MeV”. Supervisor: Prof. Angelo Cunsolo. 
University of Catania, Italy 

 
CURRENT AND PREVIOUS POSITION 
 
2016-today Researcher (ex art. 20), INFN - Laboratori Nazionali del Sud, Italy 
2014-2016 Two-years Researcher (ex art. 2222), INFN - Laboratori Nazionali del Sud, Italy 
2014  Invited researcher at UFF (Universidade Federal Fluminense) RJ, Brasil 
2012-2014 Post Doctoral Researcher, INFN - Laboratori Nazionali del Sud, Italy 
2012 Post Doctoral Researcher, Centro Siciliano di Fisica Nucleare e Struttura della 

Materia, Italy 
2010-2011 Post Doctoral Researcher, INFN - Laboratori Nazionali del Sud, Italy 
2009  Post Doctoral Researcher, Department of Physics, University of Catania, Italy 
 
FELLOWSHIPS  
 
2012-2014  Post Doctoral grant (assegno di ricerca). Agency: INFN  
2012  Post Doctoral grant. Agency: Centro Siciliano di Fisica Nucleare e Struttura della 

Materia 
2010-2011  Post Doctoral grant (assegno di ricerca). Agency: INFN  
2009   Post Doctoral grant (assegno di ricerca). Agency: University of Catania  
2005-2008  Ph.D. studentship grant. Agency: University of Catania  
2005   Graduate student fellowship. Agency: INFN 
2004   Undergraduate student fellowship. Agency: INFN 
 
 
 
 



FUNDED PROJECT WITHIN COMPETITIVE CALL 

 
- PRINCIPAL INVESTIGATOR of the project NURE (NUclear REactions for 

neutrinoless double beta decay) funded within the the call Starting Grant 2016 of 
the European Research Council (ERC-2016-STG).  
Duration of the project: 5 years 
Budget: 1.272 M€ 
Host institution: INFN 

- Proponent of the project SiCILIA (Silicon Carbide detectors for Intense Luminosity 
Investigations and Applications) funded by INFN Comm. Naz. V within “Call2015”.  
Duration: 3 years 
Budget: 0.9 M€ 

 
AWARDS 
 
2014  Best Young Speaker Award at “II Topical Workshop on Modern Aspects in Nuclear 

Structure”, Bormio 19-22 February 2014, presenting the talk: “Extracting 
spectroscopic information from (18O,16O) two-neutron transfer reactions”.  

2010  First prize as best communication in Nuclear Physics at “Congresso Nazionale 
Società Italiana di Fisica” presenting the results of the PhD thesis about the study of 
(7Li,7Be) charge-exchange reaction with MAGNEX. 

 
SUPERVISION OF GRADUATE STUDENTS AND POSTDOCTORAL FELLOWS 
 

- Co-supervisor of 2 PhD students (Diana Carbone, thesis on the Giant Pairing 
Vibration awarded by INFN as best thesis in experimental nuclear physics (Premio 
Villi) in 2014, presently Post-Doc, and Mariangela Bondì, thesis on the study of double 
charge-exchange reactions induced by heavy-ion beam, presently Post-Doc). 
University of Catania. 

- Co-supervisor of 3 master degree students (Gianluca Santagati and Gabriele Taranto, 
presently Post-Doc, Salvatore Calabrese, presently PhD student) and 1 
undergraduate student (Iolanda Indelicato, presently Post-Doc). University of 
Catania. 

 
TEACHING ACTIVITIES  
 
2017 Lecturer for “XXVI Giornate di studio sui rivelatori – Scuola F. Bonaudi”, Cogne 

(AO), February 13-17, 2017. 
2014–2015  Lecturer (docente a contratto) for “didactic laboratory of mechanics and 

thermodynamics”, University of Catania. 
2014   Lecturer for “IV Seminario Nazionale Rivelatori Innovativi INFN”, Catania, 

November 10–14, 2014. 
Since 2003  Tutorial activity and lectures (cultore della materia) for the classes “Didactic laboratory 

of mechanics and termodynamics”, “General Physics and Applications”, “Nuclear 



Spectroscopy”, “Heavy Ions Physics”, “Nuclear Physics”, “Radioactivity”, University 
of Catania. 

 
ORGANISATION OF SCIENTIFIC MEETINGS  
 

- Local Organizing committee of “HIB@LNS International Workshop on High Intensity 
cyclotron beam at LNS”, Catania, December 14-15, 2015. 

- Local Organizing committee of “NUMEN International workshop - Challenges in the 
investigation of double charge-exchange nuclear reactions: towards neutrinoless 
double beta decay”, Catania, December 1-2, 2015. 

-  Local Organizing committee of “IV Seminario Nazionale Rivelatori Innovativi INFN”, 
Catania, November 10–14, 2014. 

-  Scientific secretary for “MAGNET 2010-International Workshop on Nuclear Physics 
with Modern Magnetic Spectrometers”. Catania, December 14–16, 2010.  

 
 

INSTITUTIONAL RESPONSIBILITIES  

 
- Spokesperson of 4 experiments approved by the INFN - LNS International 

Scientific Committee. The experiments involve people from different international 
institutions (France, Canada, Germany, Japan, Romania, Belgium and Denmark).  

- Responsible of the installation and operation of the EDEN neutron detector array 
from IN2P3 coupled with the MAGNEX spectrometer as declared in the 
Memorandum of Understanding (MoU) signed in 2010 between the Italian INFN and 
the French IN2P3. 

- Responsible of the operation of the MAGNEX magnetic spectrometer at INFN – 
LNS since 2008. 

- Facility coordinator for the NUMEN project (WP_1). 
- Responsible of the gas tracker for the future MAGNEX focal plane detector in the 

NUMEN project (WP_3). 
 

COMMISSIONS OF TRUST  

 
- Reviewer for “Nuclear Instruments and Methods in Physics Research: Section A”, 

Elsevier. 
- Evaluator of the poster session at the 36th Workshop on Nuclear Physics, Maresias, 

Sao Sebastiao, Brazil, Sept. 1-5, 2013. 
 

MEMBERSHIP OF SCIENTIFIC SOCIETIES 
 

- Member of the Italian Physics Society (SIF) 
- Associate to the European Center of Theoretical Studies in Nuclear Physics and 

Related Areas (ECT*) since 2011 
- Associate to INFN since 2003 



 
 
COLLABORATION AND PARTICIPATION TO NATIONAL AND INTERNATIONAL 
RESEARCH GROUPS  
 

- Research groups of “INFN Commissione Nazionale III”: MAGNEX_EXP 
(spokesperson A. Cunsolo) 2003-2007, SPEME (spokesperson F. Cappuzzello) 
2008-2011, DREAMS (spokespersons C. Agodi, F, Cappuzzello) 2012-2015, 
NUMEN_gr3 (spokespersons C. Agodi, F. Cappuzzello) 2016-today. 

- Research group of “INFN Commissione Nazionale V”: SiCILIA (spokesperson S. 
Tudisco) 2016-today. 

- Active participation to over 30 experiments with accelerated beams approved by 
International Scientific Committees and involving international collaborations at 
INFN - LNS and LNL (Italy), TRIUMF (Canada); GANIL (France); RCNP (Japan); 
MLL (Germany); IPN (France), IFUSP (Brazil); Spokesperson of 4 of them. 

- Invitation to work in 2010 at Michigan State University (MSU) to perform ion 
optics calculation for the design of a new large acceptance isochronous spectrometer 
in the ReA12 facility at NSCL/FRIB. 

- Responsible of the installation and operations of the MAGNEX-EDEN facility at 
LNS, as declared in the MoU INFN - IN2P3. 

- Official collaboration with IFUFF and IFUSP Universities (Brazil) as results from 
the MoU signed between the INFN and the Brasilian institutions (2011- 2018). 

- Invited researcher at IFUFF (Brazil) in 2014. 
- Official collaboration with Akdeniz University (Turkey) as results from the MoU 

signed between the INFN and the Turkish institution (2016- 2018). 
- Official collaboration with Casablanca University (Morocco) as results from the 

MoU signed between the INFN and the Moroccan institution (2016- 2018). 
- MoU in preparation between INFN and University of Ioannina (Greece) and INFN 

and University of Mexico City. 
 

INVITED TALKS AT INTERNATIONAL CONFERENCES AND WORKSHOPS 
 

T1)“Nuclear Reactions for Neutrinoless Double Beta Decay”. 55th International 
Winter Meeting on Nuclear Physics, Bormio, Italy, 23-27 January 2017. 

T2)“Nuclear Reactions for Neutrinoless Double Beta Decay”.  Unraveling the 
complexity of nuclear systems: single-particle and collective aspects through the 
looking glass, ECT* Trento, February 6-10, 2017. 

T3) “Exploring the 10Li structure by the d(9Li,p)10Li transfer reaction”. Physics beyond 
the limits of stability: exploring the continuum, ECT* Trento, Oct. 17-21, 2016. 

T4) “Giant pairing resonances and two nucleon transfer reactions”. Nuclear Structure 
2016, Knoxville, Tennessee, USA, July 24-29, 2016 

T5) “Transfer reactions and neutron decay studies by the MAGNEX-EDEN facility”. 
Joint LIA COLL-AGAIN, COPIGAL and POLITA workshop on Nuclear Structure 
and Reactions – Catania, Italy, April 26-29, 2016 

T6) “The Giant Pairing Vibration in 14C and 15C nuclei”. 39th Symposium on Nuclear 



Physics – Cocoyoc, Mexico, January 5-8, 2016 
T7) “Double charge-exchange reactions: a tool towards neutrino-less double beta-decay 

nuclear matrix elements”. XXXIV Mazurian Lakes Conference on Physics – Piaski, 
Poland, September 6-13, 2015. 

T8) “Signatures of the Giant Pairing Vibration in 14C and 15C nuclei”. XXI International 
School on Nuclear Physics and Applications & International Symposium on Exotic 
Nuclei – Varna, Bulgaria, September 6-12, 2015. 

T9) “Extracting spectroscopic information from (18O,16O) two-neutron transfer 
reactions”. 2nd International workshop on neutron-proton correlations, University of 
Hong Kong, July 6-9, 2015. 

T10) “Extracting spectroscopic information from (18O,16O) two-neutron transfer 
reactions”. Sicily-East Asia Workshop on Low-energy Nuclear Physics, Siracusa, 
Italy, July 28-31, 2014. 

T11) “Pairing in light neutron-rich nuclei”. 37th Workshop on Nuclear Physics, 
Maresias, Sao Sebastiao, Brazil, September 8-12, 2014. 

T12) “Transfer reaction studies with MAGNEX”. 36th Workshop on Nuclear Physics, 
Maresias, Sao Sebastiao, Brazil, September 1-5, 2013. 

T13) “Nuclear response to two-neutron transfer via the (18O,16O) at 84 MeV”. 11th 
International Conference on Nucleus-Nucleus collisions, San Antonio, USA, May 27 
- June 1, 2012. 

T14) “Nuclear response to two-neutron transfer reactions”.  56th DAE Symposium on 
Nuclear Physics, Department of Nuclear Physics, Andhra University, 
Visakhapatnam, India, December 26-30, 2011. 

T15) “Nuclear response to two-neutron transfer reactions”.  5th LEA-Colliga workshop, 
IPN-Orsay, France, November 14-16, 2011.  

 
INVITED SEMINARS AT INTERNATIONAL INSTITUTIONS 
 

S1) Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou, June 2014 
“The MAGNEX spectrometer: an innovative tool for nuclear reaction studies”. 

S2) LRSA, Department of Physics, Faculty of Science Ben M'Sik, University Hassan II 
Mohammedia, Casablanca, Morocco, March 2013, “Two-neutron transfer reactions 
and pairing correlation in nuclei”. 

S3) Institute of Physics, University of Sao Paulo, Brazil, September 2012: “Two-neutron 
transfer reactions and pairing correlations in nuclei”. 

S4) IPN-Orsay, France, May 2010: “Recent results on the MAGNEX spectrometer at 
INFN – LNS”.  

 
SCIENTIFIC OUTPUTS 
 

- 103 publications in refereed international journals (of which 1 Nature 
Communications, 1 invited review paper, 1 book chapter, 30 as first author and/or 
corresponding author). More than 400 citations.  

- 25 activity reports. 



- 36 talks, of which 15 invited talks, selected by advisory committees at well-
established national and international conferences.  

- 4 invited seminars at international institutions.  
- H-index 13 (ISI, SCOPUS database). 

 

 

EARLY ACHIEVEMENTS TRACK-RECORD 
 

 
I have performed my research activity mainly at INFN - LNS, which represents an advanced 

centre of development of science and technology of international interest in the field of nuclear 
physics. There, I had the opportunity to work in an international collaboration, in close contact with 
excellent scientists from prestigious institutions worldwide. In particular, my activity regards the 
study of the structure of atomic nuclei and of the reaction mechanisms at energy around the 
Coulomb barrier. This research has been largely carried out within the following projects of the 
Commissione Nazionale III of INFN since 2003: MAGNEX_EXP (Spokesperson Prof. Angelo 
Cunsolo), SPEME (spokesperson F. Cappuzzello), DREAMS (Spokespersons Drs. C. Agodi and 
Prof. F. Cappuzzello) and NUMEN_GR3 (Spokespersons Drs. C. Agodi and Prof. F. Cappuzzello). 

 

Charge-exchange reactions 

Since my master and PhD thesis, I have worked on charge-exchange reactions as a tool for 
spectroscopy studies and to extract reaction mechanism information. I have performed experiments 
on these topics at IPN-Orsay (France), RCNP-Osaka (Japan) and INFN-LNS (Italy). I had the 
opportunity to work at the theoretical approach based on QRPA together with Prof. H. Lenske 
(University of Giessen) where I went for a research visit during my PhD course and with whom I am 
continuing the collaboration. The results have been published in international peer-reviewed journals 
and I have presented the results at different well-established international conferences. In 2010 I won 
the first prize as best communication in Nuclear Physics at “Congresso Nazionale Società Italiana di 
Fisica” and I have been invited to publish a paper in Nuovo Cimento C regarding our study of heavy-
ion charge exchange reactions. 

 

The MAGNEX spectrometer 

After my graduation, a large part of my research has been devoted to the commissioning and 
upgrading of a large acceptance magnetic spectrometer, MAGNEX. To handle a complex system 
such as a magnetic spectrometer has allowed me to acquire competences and skills on different topics: 
ion optics, particle detectors (silicon detectors, gas detectors, scintillators for neutron detection), 
electronic instrumentations, data-analysis and data-acquisition systems. This has been possible 
thanks to the relatively small size of the involved research groups (typically 10 persons). 

I had the opportunity to work in team, in a multicultural framework and with roles of 
responsibility. Since 2008 I am in charge to coordinate the work of foreign collaborators and of 



undergraduate and PhD students in the organization, preparation and setup of the several nuclear 
physics experiments performed with MAGNEX. Today, I am the facility coordinator for the 
NUMEN project (Working Package 1) with the responsibility of the experimental activity planned at 
LNS. 

I am the spokesperson of four experiments approved by the INFN - LNS Scientific 
Committee: 

- 2009: study of (7Li,7Be) charge-exchange reactions to extract the GT strength;  
- 2011: a possible nuclear physics solution to the cosmological lithium problem;  
- 2012: One-neutron removal from 16O: study of the reaction mechanism;  
- 2014: DOCET- Double Charge-Exchange reactions with MAGNEX. 

In 2010 I was the scientific secretary of the international conference “MAGNET 2010-
International Workshop on Nuclear Physics with Modern Magnetic Spectrometers”. In 2014 I was 
one the organizers and lecturers of the “IV Seminario Nazionale Rivelatori Innovativi” funded by 
INFN. I was also invited to give seminars at foreign institutes on topics related to MAGNEX and the 
magnetic spectrometry (see S1, S4 of CV). 

Thanks to the experience gained in the field of large acceptance spectrometers I was invited to 
work for a period at the Michigan State University (MSU) to perform ion optics calculation for 
the design of a new large acceptance isochronous spectrometer in collaboration with Prof. W. Mittig. 

Nowadays I am the responsible of the Working Package 3 regarding the development of a new 
gas tracker for the MAGNEX focal plane detector within the NUMEN collaboration. The new 
tracker will work at low pressure and with heavy ions and will be based on Micro Pattern Gas Detector 
(MPGD) in order to tolerate the high rate (rate of incident particles of the order of MHz) expected in 
the NUMEN experiments. These requests make it a completely innovative device for which an R&D 
phase is mandatory. 

I had 2 invited talks (T12, T13 of CV) on MAGNEX and I am one of the main authors of 
papers regarding its performances in international peer-reviewed journals (NIM A, EPJA, PRC, 
IEEE etc.), a book chapter and a recent invited review paper [1]. Among the technical publications 
on the MAGNEX results, one regards the work, in which I gave a strong contribution, on the upgrade 
of the performances and results of the MAGNEX focal plane detector [2].  

[1] F. Cappuzzello, C. Agodi, D. Carbone, M. Cavallaro, EUR. PHYS. JOURN. A (2016) 52: 167 
[2] M. Cavallaro, et al., EUR. PHYS. JOURN. A, (2012) 48:59. 
 
 
The EDEN neutron detector array 

I have coordinated the installation of the EDEN neutron detector array from the IPN-Orsay 
laboratory (France) coupled with MAGNEX. I am the responsible of the detectors setup, 
electronics and data-acquisition of the whole MAGNEX-EDEN facility, as declared in the 
Memorandum of Understanding signed between INFN and IN2P3 (2010-2017). A work on the 
implementation of a new pulse-shape discrimination technique for the neutron detectors was 
published in NIM A [3] and another on the measurement of neutron time-of-flight and neutron decay 
has been recently published in PRC [4]. I have personally presented the results on the MAGNEX-
EDEN facility at different international conferences.  



[3] M. Cavallaro, et al., NUCL. INSTR. AND METH. A, 700 (2013) 65-69. 
[4] M. Cavallaro, et al., PHYS. REV. C 93, 064323 (2016) 
 
 
 
 
 
 

Two-neutron transfer reactions 

Recently, I have worked on heavy-ion two-neutron transfer reactions getting interesting 
results about the structure of the populated nuclei and the reaction dynamics and their connection to 
the pairing force. I have written articles in peer-reviewed journals on this subject, also as a first 
author. I cite here just few of them [4, 5, 6, 7]. In particular, the results on the first observation of the 
Giant Pairing Resonance (GPV) have been recently published in Nature Comm. [6]. In this 
publication I am one of the three main authors. I have also presented such achievements in several 
international conferences and among them, I had 8 invited talks on this topic (see T2, T3, T4, T6, 
T7, T8, T10, T11 of CV). I have also been invited to report about the results in seminars at foreigner 
institutions (see S2, S3 of CV). I have gained an award as best talk in a prestigious international 
conference [Best Young Speaker Award at “II Topical Workshop on Modern Aspects in Nuclear 
Structure”, Bormio 19-22 February 2014]. The achievement of the important result on the GPV has 
stimulated much interest also in the society with publications of articles in local newspaper (La 
Sicilia), blog (La RepubblicaD) and national radio station (Radio Popolare). 

[5] M. Cavallaro, et al., PHYS. REV. C, 88 (2013) 054601. 
[6] F. Cappuzzello, D. Carbone, M. Cavallaro, M. Bondı, C. Agodi, F. Azaiez, A. Bonaccorso, 

A. Cunsolo, L. Fortunato, A. Foti, S. Franchoo, E. Khan, R. Linares, J. Lubian, J.A. Scarpaci, A. 
Vitturi, NATURE COMM. 6 (2015) 6743 

[7] F. Cappuzzello, C. Rea, A. Bonaccorso, M. Bondi, D. Carbone, M. Cavallaro, A. Cunsolo, 
A. Foti, S.E.A. Orrigo, M.R.D. Rodrigues, G. Taranto, PHYS. LETT. B, 711 (2012) 347. 

 

Elastic scattering  

The potentiality of the MAGNEX spectrometer to measure processes characterized by small 
cross-sections has allowed to start collaborations with researchers of the University of Sao Paulo and 
Niteroi (Brazil) and of Ioannina (Greece) on the scattering phenomena induced by heavy-ion 
collisions. I have given a strong contribution to this research, especially with the responsibility of the 
experimental setup and giving support for the data reduction. Within this physics item I have also 
been invited as visiting researcher at IFUFF (Brazil). Papers on these topics have been published in 
international peer-reviewed journals such as PLB, Journ. Phys. G, PRC, EPJA, NIMA.  

 

Spectroscopy of unbound nuclei 



I have also performed researches in foreign laboratories using different nuclear physics 
facilities. I mention for example the experiment (S1284) performed at TRIUMF laboratory 
(Canada) using a radioactive beam (9Li) to study the structure of the unbound nucleus 10Li. I was 
in charge of the experimental setup at the ISACII-TUDA hall and I have performed and completed 
the data analysis. The results show new and interesting spectroscopic features on the 10Li continuum 
structure. They have been presented as invited talk at 2 conferences (T1, T9) and discussed in a 
paper published in Phys. Rev. Lett. (M. Cavallaro, et al., PLR 118, 012701 (2017). 
  
 

Double charge exchange reactions, the NUMEN project and the ERC grant 

Thanks to the experience gained on charge exchange reactions and thanks to the acquired skills 
in working with MAGNEX, in 2013 I have presented (spokesperson Drs. M. Cavallaro and Prof. F. 
Cappuzzello) a proposal to the INFN-LNS international scientific committee, asking for beam-
time to perform the 40Ca(18O,18Ne)40Ar heavy-ion double charge-exchange reaction. The aim was 
to check the feasibility of such kind of challenging measurement and to study its correlation to 
neutrinoless double beta decay. The experiment has been approved and performed with success. The 
data analysis shows that, despite the very low yields, absolute cross-sections can be measured and 
nuclear matrix elements can be extracted at least in the 40Ca case. I was also invited to give an invited 
talk on this topic at an international conference (T5). The results have been recently published [8] 
and I am the corresponding author. The encouraging results of this experiment has triggered the 
idea at the basis of the NUMEN project (spokespersons Prof. F. Cappuzzello and Drs. C. Agodi) 
which plans an upgrade of the INFN-LNS facilities (CS accelerator and MAGNEX spectrometer) 
with the physics case to use such reactions for nuclei candidates for neutrinoless double beta decay. 
NUMEN is included in the What Next initiative of INFN. The project includes about 70 researchers 
from Italy and abroad and I am the responsible of two Working Packages (WP_1 experimental facility 
and WP_3 gas tracker). 

A very recent and prestigious achievement of my carrier is the funding of the NURE project by 
European Research Committee (ERC) for a Starting Grant where I am the Principal Investigator. 
The project, funded for a budget of 1.3MEuro, plans to perform a five-years research to study double 
charge exchange reactions and the competing reaction channels on two systems of interest for 
neutrinoless double beta decay (0νββ) with the present facilities at LNS. 0νββ decay is considered the 
best potential resource to determine the absolute neutrino mass scale. Moreover, if observed, it will 
signal that the total lepton number is not conserved and neutrinos are Majorana particles. Presently, 
this physics case is one of the most important research “beyond the Standard Model” and might guide 
the way towards a Grand Unified Theory of fundamental interactions. 

Since the ββ decay process involves nuclei, its analysis necessarily implies nuclear structure 
issues. The 0νββ decay rate can be expressed as a product of independent factors: the phase-space 
factors, the nuclear matrix elements (NME) and a function of the masses of the neutrino species. Thus 
the knowledge of the NME can give information on the neutrino mass, if the 0νββ decay rate is 
measured. 

The idea of NURE is to use nuclear reactions of double charge-exchange (DCE) as a tool to 
have access to the ββ NME. In DCE reactions and ββ decay, the initial and final nuclear states are 
similar and the transition operators have the same spin-isospin structure. Thus, even if the two 



processes are mediated by different interactions, the NME are connected and the determination of the 
DCE cross-sections can give crucial information on ββ matrix elements.  

NURE plans to carry out a campaign of experiments using accelerated beams on different 
targets candidates for 0νββ decay. The DCE channel will be populated using (18O,18Ne) and 
(20Ne,20O) reactions by the MAGNEX large acceptance spectrometer, which is unique in the world 
to measure very suppressed reaction channels at high resolution. The complete net involving the 
single charge-exchange and multi-step transfers characterized by the same initial and final nuclei will 
be also measured to study the reaction mechanism. The absolute cross-sections will be extracted. The 
comparison with microscopic state-of-the-art calculations will give access to the NMEs. 

The budget of the NURE project is mainly dedicated to manpower. The project plans to hire 
young post-docs for the whole duration of the project to perform experiments and analyse the data. 
This will allow to conduct a new and challenging research that otherwise will be not feasible since 
not enough human resources are available. 

[8] F. Cappuzzello, M. Cavallaro, C. Agodi, M. Bondi, D. Carbone, A. Cunsolo, and A. Foti, 
EUR. PHYS. J. A (2015) 51:145 
 

 

          Catania, 03/03/2017 

          Manuela Cavallaro 

        



























Curriculum Vitae of Prof. Francesco Cappuzzello 

 

------------------------------------------------------------------------------------------------------------------------ 

e-mail: cappuzzello@lns.infn.it 

Address: Via Villini a Mare n.9, Catania, Italy 

tel.: +39 095 542384 

------------------------------------------------------------------------------------------------------------------------ 

 

 

 

Present position 
From 2006 onwards: Professor of experimental nuclear physics at the Department of Physics and 

Astronomy, University of Catania 

 

Main academic and scientific degrees 
2013 Invited researcher at the Universidade Federal Fluminense, Niteroi, Brasil 

2005 Annual post-doc fellowship from the University of Catania 

2001 Four years post-doc fellowship from INFN 

1999 Ph.D. at University of Catania defending the Thesis cum Laude 

1996 Master Degree in Physics at University of Catania with vote 110/110 cum Laude 

 

Main research activities 

 Magnetic spectrometry: I have contributed to the field of magnetic spectrometry. The main 

achievement is the design and construction of the MAGNEX large acceptance magnetic 

spectrometer, which has strongly characterized the first part of my career. The spectrometer 

is installed at the INFN-LNS laboratory and it is nowadays a unique device worldwide, 

conjugating large solid angle and large momentum acceptance with high energy, mass and 

angular resolution. As a consequence, it is attracting many research groups from abroad 

(almost half of the beam time delivered in recent years at the INFN laboratory and more than 

50 researchers per year from abroad have proposed and performed experiments with 

MAGNEX). Part of this activity is presented in two review papers  

The MAGNEX spectrometer: Results and perspectives F. Cappuzzello et al., European 

Physical Journal A (2016) 52: 167. DOI 10.1140/epja/i2016-16167-1 

 MAGNEX: an innovative large acceptance spectrometer for nuclear reaction studies F. 

Cappuzzello, D. Carbone, M. Cavallaro and A. Cunsolo, in: Magnets: Types, Uses and Safety, 

Nova Publisher Inc., New York, 2011, pp 1-63. 

 

mailto:cappuzzello@lns.infn.it


 Transfer reactions: I participated and organized, often acting as spokesperson, several 

experiments in various international laboratories studying nucleon and cluster transfer 

reactions. The major achievement has been the discovery of signatures of the long searched 

Giant Pairing Vibrations in atomic nuclei. Such finding has permitted to overcome a 

fundamental problem of symmetries in quanto-mechanics arising from the not observation for 

several decades of this collective mode  

Signatures of the Giant Pairing Vibration in the 14C and 15C atomic nuclei, F. Cappuzzello 

et al., Nature Communications, Article number: 6743 (2015). DOI:10.1038/ncomms7743.  

New structures in the continuum of 15C populated by two-neutron transfer, F. Cappuzzello 

et al. Physics Letters B 711 (2012) 347-352. DOI:10.1016/j.physletb.2012.04.012  

Elastic and inelastic scattering: I am spokesperson of an extensive collaboration with IFUSP 

of San Paolo and IFUFF of Niteroi (Brazil), which is focused on these issues. We have already 

shown that the phenomenon of nuclear rainbow is also present in collisions between heavy 

nuclei  

Nuclear rainbow in the 16O+27Al system: The role of couplings at energies far above the 

barrier, D. Pereira et al., Physics Letters B 710 (2012) 426–429. DOI: 

10.1016/j.physletb.2012.03.032). 

 

 Charge exchange reactions: subject of the degree and Ph.D. theses. These studies have 

shown that the heavy-ion induced charge exchange cross sections are connected to the strength 

of the corresponding beta-decay, with major consequences in both nuclear physics and 

astrophysics. A large collaboration on these items has been established between our group 

and the RCNP laboratory of the Osaka University. 

Analysis of the 11B (7Li,7Be)11Be reaction at 57 MeV in a microscopic approach F. 

Cappuzzello et al. Nuclear Physics A 739 (2004) 30-56. DOI: 

10.1016/j.nuclphysa.2004.03.221).  

 

 Double Charge Exchange reactions: I proposed the first pioneering experiments showing 

that the matrix elements of double beta decay can be extracted, under specific conditions, 

from cross sections of double charge exchange at zero degrees. This has triggered the 

NUMEN project of INFN, aiming at determining data-driven matrix elements for neutrino-

less double beta decay. First results are found in  

 

Heavy-ion double charge exchange reactions: A tool toward 0 nuclear matrix elements 
F. Cappuzzello et al., European Physical Journal A (2015) 51: 145. DOI 10.1140/epja/i2015-

15145-5. 

 

 Structure of light nuclei: I have proposed and participated to several experiments in Italy, 

France, Brazil, Japan and Canada to study the structure of various light nuclei  



Excited states of 11Be F. Cappuzzello et al., Physics Letters B 516 (2001) 21-26 DOI: 

10.1016/S0370-2693(01)00940-6 

Investigation of the 10Li shell inversion by neutron continuum transfer reaction, M. 

Cavallaro, M. De Napoli, F. Cappuzzello et al., Phys. Rev. Lett., accepted 17 November 2016. 

http://journals.aps.org/prl/accepted/6b07dY06A2315e5710d2055486e43cac795f64f40 

 

Main responsibilities 
 Spokesperson of SPEME experiment of INFN (2010-2011) (about 100k€/year, about 10 

researchers) 

 Spokesperson of DREAMS experiment of INFN (2012-2015) (about 100k€/year, about 15 

researchers) 

 Spokesperson of a MOU between INFN–LNS and IN2P3-IPN-Orsay (France) (2011-2017) 

(26 researchers) 

 Spokesperson of a MOU between INFN–LNS, IFUSP (San Paolo, Brazil), IFUFF (Niteroi, 

Brazil) (2011-2018) (27 researchers) 

 Co-Spokesperson of a MOU between INFN–LNS and Akdeniz University (Turkey) (2016-

2018) (100 k€, 20 researchers) 

 Spokesperson of the NUMEN project of INFN (2016-2018) (2M€, more than 70 researchers) 

 Local Responsible of the WP15 - JRA7 TecHIBA “Technologies for High Intensity Beams 

and Applications”. Grant Agreement number: 654002 — ENSAR2 — H2020-INFRAIA-

2014-2015/H2020-INFRAIA-2014-2015 (100 k€, 3 researchers) (2016-2020) 

 Principal Investigator of the project “Studio dell'elemento di matrice del doppio decadimento 

beta mediante reazioni nucleari”, University of Catania, Fondi FIR 2014 (project code: 

D41BCC, budget 15 k€, 8 researchers) (2015-2017) 

 

Main publications and editorial activity 
 Total papers: 2 review papers, about 110 articles ISI or SCOPUS, H = 15 

 Reviewer of Nature Physics, Nuclear Physics A, Nuclear Instrument and Methods, Journal of 

Physics G, Few-Body Systems, Advances in High Energy Physics.  

 

International conferences, workshops and schools 
 Chairman of the next International Conference on Neutrino and Nuclear Physics, to be held in Catania 

in October 2017 

 Chairman of the International Workshop NUMEN 2015 – Challenges in the investigation of double 

charge-exchange nuclear reactions: towards neutrino-less double beta decay, 1-2 December 2015, 

Catania, Italy 

 Chairman of the International Workshop MAGNET 2010 – Nuclear Physics with Modern Magnetic 

Spectrometers, 14-16 December 2010, Catania, Italy 

 Member of the International Advisory Committee of the Conference Nuclear Reaction Mechanisms, 

from the 14th edition15-19 June 2015, Varenna, Italy 

 Member of the International Advisory Committee of the Mexican Symposium on Nuclear Physics, 

from the 40th edition to be held in Cocoyoc, Morelos, 5-9 January 2017, Mexico 

http://journals.aps.org/prl/accepted/6b07dY06A2315e5710d2055486e43cac795f64f40


 Member of the International Advisory Committee of the 12th International Spring Seminar on 

Nuclear Physics “Current Problems and Prospects for Nuclear Structure” to be held in Sant’Angelo 

d’Ischia,15-19 May 2017, Italy. 

 Panel member for Workshop on Nuclear Physics in South Africa, at i-Themba LABS (Cape Town) 

October 26-28 2016, Cape Town, South Africa 

 Speaker of 83 talks, 58 of which invited. 

 Invited Session Chair: 5 

 

 

Proposed experiments in international research laboratories 
 Approved experiments proposed as Spokesperson: 26 

 

Reviewer for international institutions 
 Referee of research projects for the Natural Sciences and Engineering Research Council of 

Canada (NSERC)  

 Referee of research projects for the Croatian Science Fundation (CSF) 

 Member of the Panel of International Experts for the Long Range Plan of the i-Themba 

LABS, South Africa. 

 

Prices and awards 
 Awarded for Outstanding Contribution in Reviewing from Nuclear Physics A in 2015 

 

Didactic activity 
2007-2009 General Physics 1 for the Master Degree in Computing Sciences and Earth Sciences 

2009-2011 Nuclear Spectroscopy for the Master Degree in Physics 

2009-2011 Heavy-Ion Physics for the Master Degree and Ph.D. in Physics 

2012-2015 Nuclear Structure for the Master Degree and Ph.D. in Physics 

2015-2016 Search of New Physics Beyond the Standard Model in  Decay for Ph.D. in Physics 

2016 Lecturer of the 3rd International Nuclear Physics Summer School (NUBA-2016) held on 

May29–June5, 2016 in Antalya, Turkey 

2013- Member of the Ph.D. course Dottorato di Ricerca in Fisica of the University of Catania 

 

Participation to international didactic committees 
 Invited “Jury de These”, Service des Etudes Doctorales, Universitè Paris-Sud 11, Orsay, 3 

Dec. 2010 

 

Tutoring responsibilities 

I had and have the pleasure and responsibility to train and introduce to research activity several young 

students from different countries (11 Master Degree, 8 Doctor of Philosophy and 4 Post-Doctoral). Some of 
them have already completed their training and are now approaching their activity in public research or in 

private companies. I should mention here Drs. Manuela Cavallaro, who has recently got the prestigious “ERC 

Starting Grant” from the European Research Council with a project with important synergies with NUMEN. 

Drs. Simona Boninelli has now a permanent position as researcher at CNR in solid state physics. Drs. Sonja 
Orrigo is now researcher at the Valencia University. Drs. Maria Schillaci got a permanent position at Swiss 



Telecom, in the field of telecommunication. Dr. Dario Nicolosi got a permanent position at the Saes Getter 

company, in the field of vacuum technologies. Drs. Stefania Tropea got a permanent position at the TRESAN 

company, in the field of solar power technologies. All the other are still completing their training in research.  

 Tutor of Master Degree Students 

1. Drs. Simona Boninelli: Studio della reazione 15N(7Li,7Be)15C indotta a 52 e 57 MeV; tutors: Prof. A. 

Cunsolo, Dr. F. Cappuzzello. Master Degree, University of Catania, AA 2000-2001 

2. Drs. Sonja Orrigo: Spettroscopia del 14B via (7Li,7Be): test e progetto di misura con MAGNEX; tutors: 

Prof. A. Cunsolo, Dr. F. Cappuzzello. Master Degree, University of Catania, AA 2000-2001 

3. Drs. Manuela Cavallaro: Stati dell’19O popolati nella reazione 19F(7Li,7Be)19O a 56 MeV; tutors: 

Prof. A. Cunsolo, Dr. F. Cappuzzello. Master Degree, University of Catania, AA 2003-2004 

4. Drs. Diana Carbone: Studio della reazione 13C(18O,16O)15C a 84 MeV con MAGNEX; tutors: Prof. A. 
Cunsolo, Dr. F. Cappuzzello. Master Degree, University of Catania, AA 2007-2008.  

5. Drs. Maria Schillaci: Ricerca della strength di Gamow-Teller nella 28Si(7Li,7Be)28Al con MAGNEX e 

la tecnica di ricostruzione delle traiettorie; tutors: Prof. A. Cunsolo, Dr. F. Cappuzzello. Master 
Degree, University of Catania, AA 2008-2009  

6. Dr. Gianluca Santagati: Studio della reazione 64Ni(18O,16O)66Ni a 84 MeV con lo spettrometro 

MAGNEX; tutors: Prof. F. Cappuzzello, Drs. M. Cavallaro. Master Degree, University of Catania, AA 

2009-2010 

7. Drs. Mariangela Bondì: Studio della reazione 12C(18O,16O)14C a 84 MeV con MAGNEX; tutors: Prof. 

F. Cappuzzello, Drs. D.Carbone. Master Degree, University of Catania, AA 2010-2011 

8. Dr. Gabriele Taranto: Stati del 11Be popolati nella reazione 9Be(18O,16O)11Be a 84 MeV con lo 
spettrometro MAGNEX; tutors: Prof. F. Cappuzzello, Drs. M. Cavallaro. Master Degree, University of 

Catania, AA 2010-2011 

9. Dr. Salvatore Calabrese: Experimental Investigation of the 116Sn(18O,18F)116In Charge Exchange 
Reaction in the context of NUMEN project; tutors: Prof. F. Cappuzzello, Drs. M. Cavallaro, Drs. D. 

Carbone. Master Degree, University of Catania, AA 2015-2016 

10. Dr. Onofrios Sgouros: Lifelong Learning Program/ERASMUS University of Ioannina, Greece 

11. Dr. Vasileios Soukeras: Lifelong Learning Program/ERASMUS University of Ioannina, Greece 

 

 Tutor of Ph.D. students 

1. Drs. Diana Carbone, First experimental evidence of the Giant Pairing Vibration in atomic nuclei, 

University of Catania, XXV ciclo Dottorato di Ricerca. This work was awarded as Best Thesis from 

the III National Committee of INFN in 2013  

2. Dr. Dario Nicolosi, Evidence of Nuclear Rainbow in the 16O + 27Al elastic scattering @ 280 MeV, 
University of Catania, XXVI ciclo Dottorato di Ricerca 

3. Drs. Stefania Tropea, Experimental Study on Carbon Fragmentation for Hadrotherapy, University 

of Catania, XXVI ciclo Dottorato di Ricerca 

4. Dra. Mariangela Bondì,  Heavy-ion double charge exchange reactions as tools for 0 decays. The 
40Ca(18O,18Ne)40Ar reaction at 270 MeV by using MAGNEX, University of Catania, XXVI ciclo 
Dottorato di Ricerca 

5. Dr. Vantelfo Nunes Garcia, Analise sobre o emparelhamento entre dois nêutrons na reação 
12C(18O,16O )14C, Universidade Federal Fluminense, 2013, Niteroi, Brasil 

6. Dr. Jonas Leonardo Ferreira, Universidade Federal Fluminense, Sandwich doctor studies at the 

INFN-LNS laboratory (Catania) within the INFN NUMEN project 



7. Drs. Grazia D’Agostino, University of Catania, XXXI ciclo Dottorato di Ricerca 

8. Dr. Salvatore Calabrese, University of Catania, XXXII ciclo Dottorato di Ricerca 

 

 Tutor of Post-Doctoral Fellowships 

 
1. Dr. Nikit N. Deshmukh, INFN Post-Doctoral Fellowship, 1-year renewable starting from 1 March 

2016 

2. Drs. Aylin Hacisalihoglu, Scientific and Technological Research Council of Turkey (TUBITAK) 

2214/A International Doctoral Research Fellowship Programme November 2016 – November 2017 

3. Dr. Vinicius Bocaline Zagatto, Post-Doctoral Fellowship for Conselho Nacional de 

Desenvolvimento Científico e Tecnológico (CNPq). Program: “Ciencia Sem Fronteira”. Modality: 

Pos-doutorado no Exterior Process number: 205864/2014-7, April 2015 - April 2016 

Drs. Diana Carbone, Misure di sezioni d’urto di reazioni dirette fra ioni pesanti per studi di 

Fisica Nucleare e Astrofisica Nucleare, Post-Doctoral Fellowship Assegno di Ricerca INFN, 

October 2015 – September 2017 

 

Outreach activities 
 Co-Author of three articles published by the "La Sicilia" newspaper distributed in Italy 

 Co-Author of three articles published by the “Il Sole 24 ore” (main newspaper for economics 

in Italy)  

 Interviewed by the journalist Sylvie Coyaud in the program “Le Oche” of the “Radio 

Popolare” national radio broadcast (http://www.radiopopolare.it/podcast/le-oche-di-ven-

0304/) 

 Author of one article in the “Bollettino di Ateneo” journal of the Catania University 

(http://bollettino.unict.it/articoli/la-risonanza-gigante-di-pairing) 

 The scientific article F. Cappuzzello et al. Nature Communications 6 (2015) 6743 was the 

object of a dedicated blog in the “La Repubblica D” national on-line news-paper, moderated 

by the journalist Sylvie Coyaud (http://ocasapiens-

dweb.blogautore.repubblica.it/2015/04/03/le-oche-9-good-vibrations/) 

 Co-Author of F. Cappuzzello, D. Carbone, M. Cavallaro, A. M. Muoio “La Risonanza Gigante 

di Pairing nei nuclei atomici: un nuovo ballo di gruppo”, published by Scienze e Ricerche 

N.39 (2016). http://www.scienze-ricerche.it/?p=11152 

 Speaker of tens of accompanied visit of the MAGNEX spectrometer at the INFN-LNS 

http://www.radiopopolare.it/podcast/le-oche-di-ven-0304/
http://www.radiopopolare.it/podcast/le-oche-di-ven-0304/
http://bollettino.unict.it/articoli/la-risonanza-gigante-di-pairing
http://ocasapiens-dweb.blogautore.repubblica.it/2015/04/03/le-oche-9-good-vibrations/
http://ocasapiens-dweb.blogautore.repubblica.it/2015/04/03/le-oche-9-good-vibrations/
http://www.scienze-ricerche.it/?p=11152

