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MoU between IFJ PAN and ELI-NP was signed in 2014



Research at CBB@IFJ-PAN:

Areas of common interest

and instrumentation



Cyclotron Center Bronowice 

Institute of Nuclear Physics Polish Academy of Sciences

Krakow, Poland

230 MeV proton cyclotron (IBA)

Energy selector

(70-230 MeV,Dp/p<0.7%)
Eye-therapy

room

2 gantries for 

whole body 

theraphy

Experimental hall



• Faical Azaiez (IPN, Orsay, France) 

• Angela Bracco (University of Milano and INFN, Italy)

• Bogdan Fornal (IFJ PAN, Kraków, Poland)  - co-chair

• Zsolt Fulop (ATOMKI, Debrecen, Hungary)

• Muhsin Harakeh (KVI, Groningen, Netherlands) - chair

• Robert Janssens (Argonne National Laboratory, USA) 

• Stanisław Kistryn (Jagiellonian University, Kraków, Poland) 

• Marek Lewitowicz (GANIL, Caen, France)

• Adam Maj (IFJ PAN, Kraków, Poland) 

• Krzysztof Rusek (Warsaw University, Poland) 

• Hideyuki Sakai (RIKEN, Japan) 

• Nicolae Victor Zamfir (IFIN-HH, Bucharest, Romania) (until 2022) 

• Wiktor Zipper (University of Silesia, Katowice, Poland) 

CCB - International Advisory Committee

Since 2012 IAC meets once a 

year (end of August),  evaluates

submitted experimental

proposals and give

recommendations



• Gamma decay from high-lying states and giant resonances excited

via (p,p’γ)

• Study of M4 stretched configuration decay in light nuclei

• Dynamics of few-nucleon systems

• Investigation of the mechanism of proton-induced fission and 

spallation

• Characterisation of novel detectors with high-energy protons

• Investigation of gamma emission in experimental modelling of 

hadron therapy

Physics program recommended by IAC



Collective excitations (excited by protons and gammas)

IVGDR 
(Giant 
Dipole 
Resonance)

ISGQR 
( Giant 
Quadrupole 
Resonance)

„pygmy” states - PDR
(Pygmy Dipole Resonance)
- Soft Dipole Mode
- low-lying dipole strength

IVGDR

Bn

ISGQR

E

Pygmy

GR: – proton and neutron oscillations
- superposition of particle-hole excitations

GDR, GQR γ decay: ~ 10-3 – 10-4

ISGDR

IVGQR



CCB: Large reaction chamber (with entrances for gamma detectors)

• KRATTA charge particle array (for protons 
up to 250 MeV) 

• Set of DSSSD for low energy charged 
particles

inside the chamber – in the vacuum

Gamma detectors (LaBr3, PARIS)
Outside the vacuum, mounted using holders / 
cylindrical pockets 

4 large volume LaBr3 (3.5”x8”) detectors
and

2 PARIS clusters: 
9 LaBr3+NaI 
9 CeBr3+NaI
phoswiches



Idea of the experiments at CCB with protons

p @ 85 MeV on  208Pb  target 48 mm (54.5 mg/cm2) thick

pbeam
target

HECTOR

gamma rays

KRATTA

protons

p
p’

p’

coincidence measurement of gamma rays and scattered protons

proton beam from the CCB Krakow cyclotron used for medical treatment 



Papers from the 

experiments 

in CBB



13C target made of 10 foils in separate frames, 

total thickness 1 mg/cm2

(Nicoleta Florea, Nicu Marginean IFIN-HH, Bucharest, Romania)

Papers from the 

experiments 

in CBB



PARIS array: clusters of 9 phoswich Labr3/CeBr3-NaI detectors

paris.ifj.edu.pl

PARIS Steering Committee

(representing the parties in the PARIS MoU)

Marek Lewitowicz (GANIL, France) - Chair

Bogdan Fornal (COPIN, Poland) - Vice-Chair

Angela Bracco (INFN, Italy)

Wilton Catford (UK)

Oliver Dorvaux (IN2P3, France)

Sefa Ertuerk (Turkey)

Juergen Gerl (GSI/FAIR, Germany)

Vandana Nanal (India)

Mihai Stanoiu (Romania)
Adam Maj (Krakow) 

PARIS Project Manager

PARIS MoU:

IN2P3 (France), 

COPIN (Poland), 

GANIL/SPIRAL2 (France),  INFN (Italy),

TIFR/BARC/VECC (India), 

IFIN HH (Romania), 

UK, Turkey, 

GSI (Germany) 



Research at ELI-NP/IFIN-HH:

Areas of common interest

and instrumentation



Papers from the 

experiments 

in IFIN-HH



Proposals for the 

experiments in IFIN-HH:

Performed in 2022



Proposals for the 

experiments in IFIN-HH:

To be performed in 2023



IFJ PAN participations in the ELI-NP Working Group ELI-GANT 

- Physics Cases

Measurement of the absolute values of B(E1) and B(M1) for E* ≥ EB

Measurement of the absolute values of the neutron and g branching ratio

G.S.

Theory

PDR  single-particle (non-collective) excitations

PDR  collective states with mixed 

isoscalar/isovector

Experiments now Experiments cannot pin down PDR microscopic 

structure

Experiments @ELI-NP
- Very similar g-decays branch are measured in 

nearby nuclei provide indication of a PDR collective 

character

- EOS and neutron skin 
Tunes theories for PDR in the r-process 

nucleosynthesis. 
Polarization provides a very clean identification of E1/M1 
decay as a function of E*



IFJ PAN participation in the ELI-NP Working Group ELI-GANT

Experimental setup

15  LaBr3:Ce 3”x3” detectors

15 CeBr3 3”x3” detectors

- Frontal and side absorbers

25 BC501A liquid scintillators

25 Lithium Glass scintillators

- Analog electronics

- Fast setup, cross checks, simple

controls

- Some choices has to be done

- Digital electronics

- Fully funded – based on Caen 14 

bits digitizers

- Measurements and test have to

be done



Research at CBB@IFJ-PAN 

and ELI-NP/HH:

Perspective for increasing

common interest

and instrumentation



• Common projects for exploration of the same nuclei for comparative 

studies of nuclear resonances (GDR, PDR) both with protons (CCB) 

and gammas (ELI-NP)

• Exchange and construction of novel instrumentation: Detectors 

(gamma, neutrons), electronics, ACQs,…

• Theoretical interpretations of nuclear resonacnes

• Common proposals for ELI-NP, CCB Krakow and elsewhere

• Participation in EU Project (good examples: ENSAR2, EURO-LABS)

• Exchange of students and post-doc’s (good example – dr. Mateusz 

Krzysiek)



Participants of the collaborating teams

IFJ PAN:

B. Fornal, N. Cieplicka-Oryńczak, Ł. Iskra, M. Krzysiek, 

M. Ciemała, M. Kmiecik, A. Maj

et al.

ELI-NP/IFIN-HH:

N. Marginean, C. Ur, D. Balabanski, M. Stanoiu, C. Mihai, 

P.-A. Sodestroem, D. Filipescu, R. Marginean, O. Tesileanu

et al.

Adam.Maj@ifj.edu.pl
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