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

SIGNATURES

Memorandum of Scientific Collaboration [FIN-HH/ELI-NP IF] PAN
on the implementation of the Henry B
Extreme Light Infrastructure — Nuclear Physics (ELI-NP) Project —A— —
between - ‘ )
Prof. Nicolae Victor Zamfir, Director Prof. Marek Jezabek, Director General
“Horia Hulubei” National Institute of Physics and Nuclear
Engineering, Romania /) 0, I
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and i
Dr Ovidiu Tesileanu MoU Responsible Prof. Adam Maj MoU Responsible
Henryk Niewodniczanski Institute of Nuclear Physics Polish
Academy of Sciences (IF] PAN), Poland = 5z
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Date Date

3. Areas of cooperation

I'he undersigned parties agree to cooperate on research topics relevant for the ELI-NTP project,

for:

- developing the ELI-NP experimental areas;

- defining the experimental programme;
developing instrumentation;

- training high-skilled human resources in the field;

promoting ELI-NP as an international user facility.

The signatory parties can customize their relationship so that cooperation may include other

areas found necessary for maximizing the success of ELI-NP implementation.




Research at CBB @IFJ-PAN:

Areas of common interest
and instrumentation



Cyclotron Center Bronowice
"” o) Institute of Nuclear Physics Polish Academy of Sciences
| A Krakow, Poland

230 MeV proton cyclotron (IBA)

Energy selector
(70-230 MeV,Ap/p<0.7%)
Eye-therapy

2 gantries for
whole body

g~ tneraphy




CCB - International Advisory Committee

e Faical Azaiez (IPN, Orsay, France)

e Angela Bracco (University of Milano and INFN, ltaly)

e Bogdan Fornal (IFJ PAN, Krakéw, Poland) - co-chair

e Zsolt Fulop (ATOMKI, Debrecen, Hungary)

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

e Robert Janssens (Argonne National Laboratory, USA)

e Stanistaw Kistryn (Jagiellonian University, Krakéw, Poland)
e Marek Lewitowicz (GANIL, Caen, France)

e Adam Maj (IFJ PAN, Krakdw, Poland)

e Krzysztof Rusek (Warsaw University, Poland)

e Hideyuki Sakai (RIKEN, Japan)

e Nicolae Victor Zamfir (IFIN-HH, Bucharest, Romania) (until 2022)
e Wiktor Zipper (University of Silesia, Katowice, Poland)

T —
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Since 2012 IAC meets once a
year (end of August), evaluates
submitted experimental
proposals and give
recommendations




Physics program recommended by IAC

Gamma decay from high-lying states and giant resonances excited
via (p,p’Y)

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



Collective excitations (excited by protons and gammas)

ISGQR  IVGDR BN

" ISGQR IVGDR
-pygmy” states - PDR ( Giant (Giant
(Pygmy Dipole Resonance) Quadrupole Dipole

- Soft Dipole Mode Resonance) Resonance)

- low-lying dipole strength

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

GDR, GQR y decay: ~ 10-3 - 104



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

and

2 PARIS clusters:
9 LaBr;+Nal
9 CeBr;+Nal
phoswiches

« 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




Idea of the experiments at CCB with protons

proton beam from the CCB Krakow cyclotron used for medical treatment

p @ 85 MeV on 298Pb target 48 um (54.5 mg/cm?) thick

&
—

KRATTA HECTOF\
protons gamma rays

coincidence measurement of gamma rays and scattered protons




PHYSICAL REVIEW C 105, 014310 (2022)

y decay to the ground state from the excitations above the neutron threshold
in the 2®Pb(p, p'y) reaction at 85 MeV

B. Wasilewska,! M. Kmiecik®,"* M. Ciemata,' A. Maj,' F. C. L. Crespi,>* A. Bracco,* M. N. Harakeh,* P. Bednarczyk,'
S. Bottoni,>* S. Brambilla,® F. Camera,> I. Ciepat,! N. Cieplicka-Oryriczak,' M. Csatlos,” B. Fornal,! V. Gaudilla,®
J. Grgbosz,! J. Isaak,” £.. W. Iskra,'* M. Jezabek,' A.J. Krasznahorkay,’ S. Kihel,® M. Krzysiek,' P. Lasko,' S. Leoni,>*
M. Lewitowicz,® J. Lukasik,! M. Matejska-Minda,' K. Mazurek,' P. J. Napiorkowski,'® W. Parol,! P. Pawtowski,' L. Q. Qi,!!
M. Saxena,!? Ch. Schmitt,® Y. Sobolev,'? B. Sowicki,! M. Stanoiu,'® A. Tamii,'* O. Wieland,?> and M. Zigeblifiski'

10 H Exp.
e GDR
e GQR

Papers from the
experiments
in CBB




Physics Letters B 834 (2022) 137398

Contents lists available at ScienceDirect

PHYSICS LETTERS B

Physics Letters B

www.elsevier.com/locate/physletb

13C target made of 10 foils in separate frames,

total thickness 1 mg/cm?
(Nicoleta Florea, Nicu Marginean IFIN-HH, Bucharest, Romania)

The decay of the 21.47-MeV stretched resonance in 13C:
A precise probe of the open nuclear quantum system description o

N. Cieplicka-Orynczak **, Y. Jaganathen ', B. Fornal?, S. Leoni”, M. Ploszajczak €,

M. Ciemata?, S. Ziliani®, M. Kmiecik?, A. Maj?, ]. Lukasik?, P. Pawlowski ¢, B. Sowicki ¢,
B. Wasilewska @, M. Zieblinski?, P. Bednarczyk?, C. Boiano”, S. Bottoni®, A. BraccoP®,

S. Brambilla®, I. Burducea®, F. Camera®, L Ciepat?, C. Clisu€, F.C.L. Crespib,

K. Dhanmeher?, N. Florea®, E. GambaP, J- Grebosz?, M.N. Harakeh d D.A. lancu®,

LW. Iskra?, M. Krzysiek?, P. Kulessa f N. Marginean®, R. Marginean €, I. Matea 8,

M. Matejska-Minda?, K. Mazurek?, B. Million”, W. Parol ?, M. Sferrazza", L. Stan®,

B. Wioch?
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PARIS array: clusters of 9 phoswich Labr3/CeBr3-Nal detectors
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poklY  PHOTON ARRAY FORSTUDIES WITH RADIOACTIVE |ON AND STABLE BEAMS
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PARIS MoU: PARIS Steering Committee
IN2P3 (France), (representing the parties in the PARIS MoU)
COPIN (Poland), Marek Lewitowicz (GANIL, France) - Chair
GANIL/SPIRALZ2 (France), INEN (Italy), Esfele[efzlgllelgat-N(@{®]3d[\NMEZlolF-Tole ) IERV[ol-R &4 F1]

TIFR/BARC/VECC (India), Angela Bracco (INFN, Italy)
IFIN HH (Romania), Wilton Catford (UK)
UK, Turkey, Oliver Dorvaux (IN2P3, France)
GSI (Germany) Sefa Ertuerk (Turkey)
Juergen Gerl (GSI/FAIR, Germany)
Vandana Nanal (India)
Mihai Stanoiu (Romania)

Adam Maj (Krakow)
PARIS Project Manager

paris.ifj.edu.pl



Research at ELI-NP/IFIN-HH:

Areas of common interest
and instrumentation



PHYSICAL REVIEW LETTERS 125, 102502 (2020)

Shape Coexistence at Zero Spin in ®Ni Driven by the Monopole Tensor Interaction

N. Mirginean ,1‘* D. Little,z‘3 Y. Tsunoda,4 S. Leoni ,5’6’* R. V.F. Janssens ,Z’M B. Fornal ,7’§ T. Otsuka ,8‘9‘10’”

C. Michelagnoli,11 L. Stan,1 F.C.L. Crespi,s‘(J C. Costac:he,l R. Lica,1 M. Sferra:.:za,12 A, Turturica,l A.D. Ayangeaka\a,13

K. Al.lranen,m‘T M. Barani,s‘E"11 P.C. Bender,15 S. Bottoni,s‘ﬁ M. Bomrniza,l A. Bracco,s‘6 S. C'Zi]jnesc:u,1 C. M. Campbe]l,16 Pap ers fro m th e
M. P Carpe,nter,14 P. Chowdhury,15 M. Ciemalaf N. Ciep]icka—Oryﬁczak,“’ D. Cljne,” C. Clisu,1 H.L. Crawford,lﬁ 1

IL.E. Dinescu,1 I. Dudouet,18 D. Fi]ipescu,l N. Florea,l A. M. Fomf:y,lg S. Fracassetti,s’ﬁ’** A. Gade,zm] I th:orghe,1 €X p S ents

A.B. Hayes,22 I Har(:a,1 1. Henderson,23 A. Ionescu,1 E.W. Iskra,E' M. Jents:::hel,ll F. Kand:.:ia,11 Y. H. Kim,11 N ”:I N_H H

F G. Konde\.',14 G. Korschinel(,24 U. Kc’jster,“ Krishichayarl,3 M. Krzysiek,‘Jr T. Lauritsen,14 I Li,hwr R. Mérginean,l

E. A. Maugeri,” C. Mihai,' R. E. Mihai," A. Mitu," P. Mutti,'" A. Negret,' C.R. Nits,' A. Olicel,' A. Oprea,' S. Pascu,’

C. Petrone,1 C. Por:o:icn,s‘6 D. Rhodes,m’21 D. St’,vvferynial(,14 D. Schumann,25 C. Scttty,1 S.M. Stolze,ld’ R. Suvé\ilé,1 S. Torna,1
S. Ujeniuc," W.B. Walters,”” C. Y. Wu,” I. Wu," S. Zhu,” and S. Ziliani>®

week ending

PRL 118, 162502 (2017) PHYSICAL REVIEW LETTERS 21 APRIL 2017

5
Multifaceted Quadruplet of Low-Lying Spin-Zero States in ®Ni:
Emergence of Shape Isomerism in Light Nuclei

S. Leoni,l‘z’* B. Fomal,3 N. Mﬁrginean,4 M. Sferrazza,5 Y. Tsunoda,6 T. Otsuka,é‘ﬂl‘g’9 G. Bocchj,l‘2 F.C.L. Cl."espi,l‘2
A. Braccc;),l‘2 S. Aydin,m M. B01‘(:t1'niza,4’]1 D. Bucurescu,4 N. Cie,pljcka—Oryflczak,2’3 C. Cc;)stache,4 S. Cz“nljnescu,4
N. Florea,'j’ D.G. Ghi;:?l,4 T. Glodariu,4 A. Ionescu,4‘ll E.W. Islcra,3 M. Krzysiek,3 R. Ma“n‘ginean,4 C. Mihaj,4 R.E. Mihaif’
A. Mitu,4 A. Negre;,4 C.R. Ni;ﬁf‘ A. Olﬁcel,4 A. Oprea,4 S. Pascuf P. Pelkov,4 C. Petrone,4 G. Porzio,l’2 A. Se,rbetll,4‘11

C. SO[ly,4 L. Stan,4 L Sﬁm,4 L. Stroe,d' R. Suvz;l}: 40 Tramnd A MourieinX 4 €@ TTHaninad nmd @ A TT.12

Vol. 50 (2019) Acta Physica Polonica B

PHOTONEUTRON CROSS-SECTION MEASUREMENTS
FOR '*Ho BY THE DIRECT NEUTRON-MULTIPLICITY
SORTING AT NEWSUBARU*
M. Krzvsmx®? H. Ursunomrva®, I Gueorcuebd
D.M. Fiueescu®™d T Renstrom®, G.M. TveETEN®, S. BELysHEV!
K. Storani®, H. Wanch, G. Fan®, Y.-W. Lut, D. Symocuko!
S. GoRrIELY®, A -C. LARSEN®, S. S1EM®, V. VARLAMOVE
B. IsSHKHANOVE, T. ARr1zuMi®, S. Mivamoral

*Institute of Nuclear Physics Polish Academy of Sciences, 31-342 Krakéw, Poland
bExtreme Light Infrastructure-Nuclear Physics (ELI-NP)
“Horia Hulubei” National Institute for Physies and Nuclear Engineering
077125 Migurele, Romania
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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* 2 E,
Measurement of the absolute values of the neutron and y branching ratio

% PDR = single-particle (non-collective) excitations

== Theory _ PDR = collective states with mixed

\> isoscalar/isovector

7l Experiments now- Experiments cannot pin down PDR microscopic
structure

- Very similar y-decays branch are measured in

G.S. Experiments @ELI-NP nearby nuclei provide indication of a PDR collective

—_—r 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 LaBr;:Ce 3"x3" detectors
15 CeBr; 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
NPASIE1)

------



Participants of the collaborating teams

IFJ PAN:

B. Fornal, N. Cieplicka-Orynczak, L. Iskra, M. Krzysiek,
M. Ciemata, M. Kmiecik, A. Maj

et al.

ELI-NP/IEIN-HH:

N. Marginean, C. Ur, D. Balabanski, M. Stanoiu, C. Mihal,
P.-A. Sodestroem, D. Filipescu, R. Marginean, O. Tesileanu
et al.

Adam.Maj@if].edu.pl
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