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  Rewriting Nuclear Physics textbooks

  30 years with Radioactive Ion Beam Physics
                     Pisa (Italy),  July  20th – 24th,  2015          

Local Organizing Committee 

Angela Bonaccorso, INFN, Pisa (co-chair)
Giovanni Casini, INFN, Firenze (co-chair)

Ignazio Bombaci,  Department of Physics, University of Pisa
Alejandro Kievsky, INFN, Pisa

Laura Elisa Marcucci, Department of Physics, University of Pisa
Valeria Rosso, Department of Physics, University of Pisa

Michele Viviani, INFN, Pisa

The scope of the activity is twofold. First we will celebrate 30 years since the first genuine work on radioactive ion beams (RIBs)  
used to study properties of atomic nuclei. Since then Low Energy Nuclear Physics research fed by experiments at various facilities all 
over the world has experienced a great revival supported by widespread theoretical efforts which have changed deeply our 
understanding of nuclei and their interactions. 
The second scope of the event is to attract and educate the best possible students introducing them to the wonders of Physics with 
RIBs.  We shall try to convey to such students a view of the rich variety of on-going activities in the field, both experimental and 
theoretical such that the progresses we have made in the last 30 years can be developed further in the future. The planned activities 
will be directed towards students who are in the process of deciding what graduate studies to specialize. 

Program

►   Isao Tanihata (Osaka and Beijing)         How it all started  
►   Magda Kowalska (CERN, Geneva)        Global properties of atomic nuclei: masses, radii and modern methods to   

                                                                 measure them 
►   Riccardo Raabe (Leuven)                        Making radioactive ion beams, detecting reaction products
►   Giovanna Benzoni (Milano)                    Strong, weak and electromagnetic forces at work in atomic nuclei, decay             
                                                                          properties
►   Sonia Bacca (TRIUMF, Vancouver)      Structure models: from shell model to ab initio methods
►   Stefan Typel (GSI)                                   Reaction theory
►   Robert J. Charity (St Louis)                   Resonance phenomena: from compound nucleus decay to proton radioactivity
►   Tomohiro Uesaka (RIKEN)                    Experimental methods and measured observables with polarized proton              
                                                                          targets: understanding spin-orbit
►   Alexandre Obertelli (Saclay)                  Probing nuclear structure with direct reactions: observables, methods and          
                                                                          recent progress with rare isotopes
►   Andrea Jungclaus (Madrid)                   Single particle versus collectivity, shapes of exotic nuclei
►   Lucio Gialanella (Napoli)                       Radioactive ion beams in experimental nuclear astrophysics
►   Ulli Koester (ILL-Grenoble)                  Applications of physics of unstable nuclei to energy, medicine, material science
►   Bjorn Jonson (Göteborg)                       What’s next in Nuclear Physics with RIBs

24/7/2015:  Visit to the INFN Legnaro National Laboratory where SPES, the Italian RIB's facility is under construction 

Lucia Lilli and Claudia Tofani, INFN, Pisa (Secretaries):  ExoticNuclei2015@pi.infn.it 

http://exotic2015.df.unipi.it

●Photo copyright Robert Charity 2014   
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Re-writing Nuclear Physics textbooks: 30 years of radioactive ion beam physics 
Pisa, 20-24 July 2015 

 
Scientific Programme 

June 20, 2015 
8:30-9:15  Registration of students and tutors 
9:15-9:30  Practical introduction by Angela Bonaccorso 
9:30-11:00 Parallel introductory lectures by national tutors 

 
China   Baohua Sun (Beijing) 
Belgium/France  Pierre Descouvemont (Bruxelles)  

Stéphane Grévy (Bordeaux) 
Spain   Dolores Cortina-Gil (Santiago de Compostela)  

Antonio Moro (Sevilla) 
Canada/Finland/Japan/Germany/UK Andrei Andreyev (York)  

Stefan Typel (GSI) 
Italy   Gianluca Colò (Milano) 

Alessia Di Pietro (INFN-LNS)  
Lorenzo Fortunato (Padova) 
Jose Javier Valiente Dobon (INFN-LNL) 

 
9:30-11:00  Registrations of  Lecturers and Seniors. 
11:00-11:20  Coffee break 
11:20-11:30  Official Welcome/Opening of the School 

Marco Grassi (INFN- Pisa), Ettore Vicari (Università di Pisa), Giovanni Casini (INFN – Firenze) 
11:30-12:30  Chair: N. Alamanos (Saclay)  

How it all started  
Isao Tanihata (Osaka and Beijing) 

12:30-14:00  Lunch 
14:00 -16:00  Chair: A. Bracco (Milano)  

Global properties of atomic nuclei: masses, radii and modern methods to measure them 
Magda Kowalska (CERN, Geneva) 

16:00-16:30  Coffee Break 
16:30 - 18:30  Chair: N. Itaco (Napoli)  

Making radioactive ion beams, detecting reaction products 
Riccardo Raabe (Leuven) 

18:30 – 19:30 TUTORIALS 

21/7/2015 
 
9:00-11:00   Chair:  E. Santopinto (Genova) 

Strong, weak and electromagnetic forces at work in atomic nuclei, decay properties 
Giovanna Benzoni (Milano) 

11:00-11:30  Coffee break 
11:30-13:30   Chair:  L. Marcucci (Pisa) 

Structure models: from shell model to ab initio methods 
Sonia Bacca (TRIUMF, Vancouver)  

13:30-15:00  Lunch  
15:00-17:00  Chair:  C. Bertulani (Texas) 

Reaction theory 
Stefan Typel (GSI)  

17:00-17:30 Break 
17:30-18:45  Chair:  T. Motobayashi (RIKEN) 

Presentations  of country/laboratory activities (15min each)  
UK:   A. Andreyev (York) 
Germany:   T. Aumann (Darmstadt) 
France:   Y. Blumenfeld (Orsay) 
Belgium:  R. Raabe (KUL) 
Spain:   B. Rubio (Valencia) 

18:45-19:30   TUTORIALS 
 

June 22, 2015 
 
9:00-11:00 Chair:  D. M  Brink (Oxford)  

Resonance phenomena: from compound nucleus decay to proton radioactivity 
 Robert J. Charity (St Louis) 
11:00-11:30  Coffee break 
11:30-13:30  Chair:  T. Aumann (Darmstadt)  

Experimental methods and measured observables with polarized proton targets: understanding 
spin-orbit 
Tomohiro Uesaka (RIKEN) 

13:30-15:00  Lunch 
15:00-17:00  Chair: G. Pasquali (Firenze)  

Probing nuclear structure with direct reactions: observables, methods and recent 
progress with rare isotopes 
Alexandre Obertelli (Saclay) 

17:00-17:30   break 
17:30-18:15  Chair:  M. Viviani (Pisa) 

Presentations  of country/laboratory activities (15min each) 
Japan:  T. Motobayashi (RIKEN)  
China:  Baohua Sun (Beijing)  
Canada:  R. Kanungo (Halifax) 

18:15-19:00  TUTORIALS 
 
23/7/2015 
 
9:00-11:00  Chair:  A. Gargano (Napoli) 

Single particle versus collectivity, shapes of exotic nuclei 
Andrea Jungclaus (Madrid)   

11:00-11:30  Coffee break 
11:30-13:30  Chair:  I. Bombaci (Pisa) 

Radioactive ion beams in experimental nuclear astrophysics 
Lucio Gialanella (Napoli) 

13:30-15:00  Lunch 
15:00-17:00  Chair:  V. Rosso (Pisa) 

Applications of physics of unstable nuclei to energy, medicine, material science 
Ulli Koester (ILL-Grenoble) 

17:00-17:30  Break 
17:30-18:30  Chair: Y. Blumenfeld (Orsay) 

What’s next in Nuclear Physics with RIBs 
Bjorn Jonson (Göteborg) 

18:30-19:30 Final  general  discussion-tutorial 
20:30-23:00   SOCIAL DINNER 

24/7/2015 
 
Visit to the INFN Laboratori Nazionali di Legnaro. 
Buses leave Pisa at 8:00h 
11:30-12:00 Presentation of the Laboratory and the SPES project  

G. Fiorentini, Director of the Laboratory 
12:00-13:30 Lunch 
13:30 14:30  Chair:  G. de Angelis (INFN-LNL) 

Presentation of the Italian Activities with RIBs. 
Theory: M. Colonna (INFN-LNS) 
Experiments: G. Casini (INFN-FI) 

14:30-16-30  Visit to the Laboratory 
17:00   Departure 
20:30   Arrival in Pisa 
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Fee=6ke,CSN4=6ke,FI=1.5ke,DFPI=1ke,UNIPI=2.5
ke,	
  IRFU=2ke,INFN=1.5ke,	
  TOTALE=36.7	
  



Ringraziamen::	
  INFN	
  	
  Presidente	
  e	
  Vice	
  Presidente	
  
	
  	
  	
  	
  	
  	
  Prof.	
  F.	
  	
  Ferroni	
  &	
  E.	
  Nappi,	
  
	
  
•  co-­‐chair	
  G.	
  Casini	
  e	
  il	
  LOC:	
  I.	
  Bombaci	
  	
  per	
  i	
  l	
  	
  posters	
  
(	
  e	
  Bob	
  Charity	
  per	
  le	
  due	
  foto),	
  A.	
  Kievsky	
  per	
  la	
  
collaborazione	
  finanziaria,	
  	
  L.E.	
  Marcucci,	
  V.	
  Rosso	
  
(poster	
  studiare	
  a	
  Pisa),	
  	
  M.Viviani	
  per	
  la	
  loro	
  
con:nua	
  collaborazione	
  ed	
  a8enzione.	
  

•  Personale	
  tecnico-­‐amministra:vo	
  :	
  INFN-­‐Pisa	
  e	
  
Dipartmento	
  di	
  Fisica,	
  Università	
  di	
  Pisa	
  Summer	
  
Schools	
  	
  e	
  l’azienda	
  	
  DAS,	
  segreterie	
  didaiche	
  che	
  
hanno	
  risolto	
  un	
  numero	
  infinito	
  di	
  problemi.	
  

•  Dire8ore	
  (G.	
  Fioren:ni)	
  e	
  colleghi	
  del	
  INFN-­‐LNL	
  for	
  
per	
  l’ospitalità	
  e	
  supporto	
  finanziario	
  alla	
  visita.	
  



La	
   scuola	
   non	
   avrebbe	
   potuto	
   svolgersi	
   senza	
   la	
  
straordinaria	
  buona	
  volontà	
  ed	
  il	
  finanziamento	
  di	
  :	
  
Alberto	
   Lerda,	
   presidente	
   CNS	
   IV	
   e	
   il	
   dire8ore	
   del	
  
Departmento	
  di	
  Fisica,	
  Pisa,	
  Università	
  di	
  Pisa,	
  
INFN,	
   Commissione	
   Conferenze	
   e	
   le	
   	
   Sezioni	
   di	
  
Firenze	
   and	
   Pisa	
   più	
   le	
   altre	
   che	
   hanno	
   inviato	
  
s t u d e n : 	
   ( C a t a n i a , L N S , N a p o l i ,	
  
Perugia,Roma1,Bologna,Ferrara,Padova,Milano,	
  
Genova).	
   Dipartmen:	
   di	
   Fisica	
   di	
   Catania,	
   Lecce,	
  
Padova.	
  IRFU-­‐Saclay	
  

Abbiamo	
  risvegliato	
  l’interesse	
  degli	
  studen5	
  ed	
  abbiamo	
  
	
  trovato	
  i	
  soldi	
  





What’s	
  next	
  ?	
  

•  Summer	
  Schools	
  Università	
  di	
  Pisa	
  
•  Vogliamo	
  ripeterla:	
  con	
  quale	
  frequenza?	
  
•  I:nerante	
  in	
  Italia?	
  
•  …o	
  anche	
  all’estero?	
  
•  Cambiare	
  il	
  “focus”?	
  La	
  fisica	
  coi	
  RIBs	
  ha	
  la	
  
forte	
  mo:vazione	
  di	
  SPES	
  (LNL)	
  e	
  FRIB	
  (LNS).	
  



  

       Frontiers in Nuclear and      
             Hadronic Physics   
                                       School  

                 Arcetri, Florence,   February  24 – March 7, 2014          

  Topics and Lecturers

From  nucleon-nucleon to nucleon-nucleus interactions     
Michele Viviani (Pisa, Italy) and  Luigi Coraggio (Napoli, Italy)

Many-body methods: from normal to exotic nuclei 
Dario Vretenar (Zagreb, Croatia)

Thermal properties of nuclear systems 
Francesca Gulminelli (Caen, France) 

Nuclear structure information from  peripheral reactions    
Carlos Bertulani (Commerce,  USA)

Physics of neutron stars  
Fridolin Weber (San Diego, USA)

  Organizing Committee

   
Francesco Becattini (Univ. Firenze)

Ignazio Bombaci  (Univ. Pisa)
Angela Bonaccorso  (INFN, Pisa)

Giampaolo Có (Univ. Salento, Lecce)
Maria Colonna (LNS, INFN)

Giovanni Salmé (INFN, Roma)
Elena Santopinto (INFN, Genova)

Enrico Vigezzi (INFN, Milano)

http://www.ggi.fi.infn.it/index.php?p=schools.inc&id=137

The lectures are primarily addressed to Ph.D. students in Theoretical Nuclear and Hadronic Physics. 
Participation of experimentalists and post-docs is also encouraged. The goal of the lectures is to 

provide a pedagogical introduction to the basic concepts and tools needed for research in nuclear 
structure and nuclear reactions. The ingredients of modern theories suited to investigate the behavior 

of normal to exotic nuclei will be presented. A part of the lectures will also illustrate how nuclear  
properties evolve when heating nuclei. The properties of nuclear matter under extreme conditions, as 

encountered in stellar compact objects, will be also discussed. 

  

 

       Frontiers in Nuclear and      
             Hadronic Physics   
                                       School  

                 Arcetri, Florence,   February  16 –  27, 2015          

  Lecturers and Topics

- Jaume Carbonell (INP23-CNRS, Orsay, France)
 Hadrons on the lattice

- Massimo D`Elia (University of Pisa, Italy) 
Lattice QCD at finite temperature and density

- Ulrich Heinz (Ohio State University, USA)
Bulk dynamics and soft observables in relativistic heavy ion collisions

- Piet Mulders (VU University of Amsterdam, The Netherlands)
      Transverse-momentum distributions and generalized parton 

distributions: setting up the nucleon tomography

- Michael R. Pennington (Th. Jefferson National Lab., Newport News, USA)
Understanding hadron spectroscopy  

- Urs A. Wiedemann (CERN, Geneva, Switzerland)
Hard probes in relativistic heavy ion collisions

  Organizing Committee

   Francesco Becattini (Univeristy of Firenze)

Ignazio Bombaci  (University of  Pisa)
Angela Bonaccorso  (INFN, Pisa)

Maria Colonna (LNS, INFN, Catania)
Giovanni Salmé (INFN, Roma)

Elena Santopinto (INFN, Genova)
Enrico Vigezzi (INFN, Milano)

The lectures are primarily addressed to Ph.D. students in Theoretical Hadronic and Nuclear Physics. 
However, in view of their pedagogical character, they are also well suited for experimentalists and 

post-docs, whose participation is strongly encouraged. The goal of the 2015 lecture series is to 
provide an introduction to the most significant and hot topics in hadronic and high energy nuclear 
physics, highlighting the striking features of "QCD at work". The main topics of the first week are  

hadron spectroscopy and the 3D description of the nucleon. The second week will be focussed on 
relativistic heavy ion physics. 

http://www.ggi.fi.infn.it/index.php?page=schools.inc&id=167

  

 

       Frontiers in Nuclear and      
             Hadronic Physics   
                                       School  

                 Arcetri, Florence,   February 22 –  March 4, 2016          

  Lecturers and Topics

- Pawel Danielewicz (Michigan State University, East Lansing, USA )
 Heavy Ion Collisions and Nuclear Equation of State

- Avraham Gal (The Hebrew University, Jerusalem, Israel)
Progress in Strangeness Nuclear Physics, I

- Assumpta Parreno (Universitat de Barcelona, Spain)
      Progress in Strangeness Nuclear Physics, II

- Alfredo Poves (Universidad Autonoma de Madrid, Spain)
      The Shell Model 

- Peter Schuck (LPMMC Grenoble and IPN Orsay, France)
Cluster phenomena in Nuclei (structure effects)    

- Alexander Volya (Florida State University, Tallahassee, USA)
The compound nucleus model, resonance states, reactions with clusters 

  Organizing Committee

   Francesco Becattini (Univeristy of Firenze)

Ignazio Bombaci  (University of  Pisa)
Angela Bonaccorso  (INFN, Pisa)

Maria Colonna (LNS, INFN, Catania)
Giovanni Salmé (INFN, Roma)

Elena Santopinto (INFN, Genova)
Enrico Vigezzi (INFN, Milano)

The lectures are primarily addressed to Ph.D. students in Theoretical Nuclear and Hadronic Physics. Participation 
of experimentalists and post-docs is also encouraged. The goal of the lectures is to provide a pedagogical 
introduction to the basic concepts and tools needed for research in nuclear structure and nuclear reactions. 
Different facets of the nuclear many-body problem will be highlighted this year: the shell model and its many 
applications, including beta- and double beta decay; cluster models with their strong connection with reactions in 
light nuclei and astrophysics; the role of strangeness and the progress in the physics of hypernuclei;  heavy-ion 
collisions and the information one can deduce on the nuclear equation of state. 

http://www.ggi.fi.infn.it/index.php?page=schools.inc&id=228
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  BECATTINI,	
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First week:  22 February - 26 February 2016

The compound nucleus model, resonance states, reactions 
with clusters.
Alexander Volya (Tallahassee) (10h)
 
Cluster phenomena in nuclei (structure effects). 
Peter Schuck (Grenoble & Orsay) (6h)

Progress in Strangeness Nuclear Physics I.  
Avraham Gal (Jerusalem) (4h)

Second week:  29 February - 4  March 2016

The shell model. 
Alfredo Poves (Madrid). (8h)

 Heavy Ion Collisions and Nuclear Equation of State. 
Pawel Danielewicz (MSU)(8h)

Progress in Strangeness Nuclear Physics II.
 Assumpta Pareno (Barcellona) (4h).



1/3	
  sperimentali	
  	
  
	
  	
  2/3	
  italiani	
  





2015	
  



	
  
Michele	
  Viviani	
  (Pisa),	
  	
  Luigi	
  Coraggio	
  (Napoli):	
  	
  (5+5h)	
  
From	
  nucleon-­‐nucleon	
  to	
  nucleon-­‐nucleus	
  	
  	
  	
  	
  
	
  	
  interac:ons:	
  from	
  light	
  to	
  heavy	
  nuclei	
  
	
  	
  	
  
Dario	
  Vretenar	
  (Zagreb):	
  (10h)	
  
Many-­‐body	
  methods:	
  from	
  normal	
  to	
  exo:c	
  nuclei	
  
	
  
Francesca	
  Gulminelli	
  (Caen):	
  (8h)	
  
Thermal	
  proper:es	
  of	
  nuclear	
  systems	
  
	
  
Carlos	
  Bertulani	
  (Texas,	
  Commerce):	
  (10h)	
  
Nuclear	
  structure	
  informa:on	
  from	
  peripheral	
  reac:ons	
  
	
  
Fridolin	
  Weber	
  (S.	
  Diego):	
  	
  (10h)	
  
Physics	
  of	
  Neutron	
  Stars	
  

2014	
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Francesco	
  VISSANI	
  



6	
  seimane,	
  40keuro,	
  30-­‐40	
  studen:	
  



3	
  seimane,	
  30keuro,	
  20-­‐30	
  studen:	
  



LNS	
  contribuisce	
  
circa	
  3ke	
  



Almeno	
  dal	
  2011	
  la	
  fisica	
  nucleare	
  non	
  compare	
  





What’s	
  next?	
  

•  Grazie	
  ad	
  A.	
  Lerda,	
  D.	
  Dominici	
  e	
  S.	
  De	
  Cur:s	
  e	
  lo	
  
staff	
  del	
  GGI	
  per	
  la	
  collaborazione.	
  

•  Grazie	
  alla	
  comunità	
  per	
  la	
  fiducia	
  accordataci.	
  
•  GRAZIE	
  ai	
  miei	
  cari	
  compagni	
  di	
  viaggio.	
  	
  
FRANCESCO	
  BECATTINI,	
  IGNAZIO	
  BOMBACI,	
  MARIA	
  
COLONNA,	
  GIANNI	
  SALME`,	
  ELENA	
  SANTOPINTO,	
  
ENRICO	
  VIGEZZI.	
  


