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4-5-6'" October, 2005 «Future prospects for high resolution gamma spectroscopy at GANIL»
Convenors : Bob Wadsworth and Wolfram Korten

WG «Collective modes in continuum»
Convenors: Silvia Leoni & Adam Maj
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GANIL
SAC open session October 19t", 2006

Title: High-energy y-rays as a probe of hot nuclei and reaction
mechanisms

Spokesperson(s) (max. 3 names, laboratory, e-mail - please underline among them one
corresponding spokesperson):

Adam Maj, IFJ PAN Krakow, Adam.Maj@ifj.edu.pl

Jean-Antoine Scarpaci, IPN Orsay, scarpaci@ipno.in2p3.fr (EXL and R3B contact)
David Jenkins, University of York (UK), dj4@ york.ac.uk

Letter of Intent

GANIL contact person
Jean-Pierre Wieleczko. GANIL. wieleczko @ oanil . fr
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® High energy v-ray
GDR, radiative capture

® Sum-spin spectrometer

® Discrete y-ray E_l

low multiplicity Cal OI’ie ter
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® High energy y-ray
k. GDR, radiative capture
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| GDR, radiative capture
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PARIS Management board
A. Maj - project spokesman; D.G. Jenkins, J.P. Wieleczko, J.A. Scarpaci - deputies

Working groups
1.Simulations (O. Stezowski et al.)
2.PARIS mechanical design scenarios (S. Courtin, D. Jenkins et al.)
3.Physics cases and theory background (Ch. Schmitt et al.)
4.Detectors (O. Dorvaux et al.)
5.Electronics (P. Bednarczyk et al.)
6.PARIS-GASPARD synergy (J.A. Scarpaci et al.)
7 .Financial issues (J.P. Wieleczko et al.)
8.PARIS in FP7 projects (A. Maj, F. Azaiez et al.)
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= Members of the Collaboration :
- PAR'S Manageme Give the list of participating institutions and names of collaborators.

IFJ PAN Krakow (Poland): P. Bednarczyk M. Kmiecik, B. Fornal, J. Grebosz, A. Maj, W. Meczynski,
A M a J y & projec K. Mazurek, S. Myalski, J. Styczen, M. Zieblinski, M. Ciemata, A. Czermak. R. Wolski, M. Chelstowska
IPN Orsay (France): F. Azaiez, JA. Scarpaci, S. Franchoo, |. Stefan, |. Matea
o Sy CSNSM Orsay (France): G. Georgiev, R. Lozeva
. University of York (UK): D.G. Jenkins, M.A. Bentley, B.R . Fulton, R. Wadsworth, O. Roberts
University of Edinburgh (UK): D. Watts
g.:gl IPN Lyon (France): Ch. Schmitt, O. Stezowski, N. Redon
IPHC Strasbourg (Francs): O. Dorvaux, S. Courtin, C. Beck, D. Curien, B. Gall, F. Haas, D. Lebheriz,

| M. Rousseau, M.-D. Salsac, L. Stuttgé, J. Dudek
- GANIL Caen (France): J.P. Wieleczko, S. Grevy, A. Chbihi, G. Verde, J. Frankland, M. Ploszajczak, A.
Navin, G. De France, M. Lewitowicz
7 — LPC-ENSI Caen (France): O. Lopez, E. Vient
g '_‘. Warsaw University (Paland): M. Kicinska-Habior, J. Srebmy, M. Palacz, P. Napiorkowski
N ( /PJ Swierk, Otwock (Poland): M. Moszynski
=~ BARC Mumbai (India): D.R. Chakrabarty, V.M. Datar, S. Kumar, E.T. Mirgule, A. Mitra, P.C. Rout

4 TIFR Mumbai (India): |. Mazumdar, V. Nanal, R.G. Pillay, G. Anil Kumar
| University of Delhi, New Delhi (India): S.K. Mandal
University of Surrey, Guildford (UK): Z. Podolyak, P.R. Regan, S. Pietri, P. Stevenson
GSI Darmstadt (Germany): M. Gérska, J. Gerl
University of Oslo (Norway): S. Siem
QOak Ridge (US): N. Schunck
ATOMKI Debrecen (Hungary): Z. Dombradi, D. Sohler, A. Krasznahorkay, G. Kalinka, J.Gal, J. Molnar
INRNE, Bulgarian Academy of Sciences, Sofia (Bulgaria): D. Balabanski,
University of Sofia (Bulgana): S. Lalkkovski, K. Gladnishki, P. Detistov
NBI Copenhagen (Denmark): B. Herskind, G. Sletten
UMCS Lublin {(Poland): K. Pomorski
HM Berlin (Germany): H.J. Krappe
LEBNL, Berkeley, CA (US): M-A. Deleplanque, F. Stephens, |-Y. Lee, P. Fallon
iThemba LABS (RSA): R. Bark, P. Papka, J. Lawrie

- DSMDapnia CEA Saday (France): C. Simenel

PARIS Adviso |4"4 INFNLNS, Catania (italy): D. Santonocito
INP, NCSR "Demokritos”, Athens (Greece): S. Harissopulos, A. Lagoyannis, T. Konstantinopoulos

F AZ a | e Z F - Istanbul University, Instambul (Turkey): M.N. Erduran, M.Bostan, A. Tutay, M. Yalcinkaya,
l. Yigitoglu,E. Ince, E. Sahin

5 Nigde University, Nigde (Turkey): S. Erturk
Z ; DO m b rad | ( | Erciyes University, Kayseri (Turkey): |. Baztosun

Ankara University, Ankara (Turkey): A. Alag-Nyberg

S Leo N | | A Kocaeli University, Kocaeli (Turkey): T. Giiray
: S Flerov Laboratory of Nuclear Reactions, JINR, Dubna (Russia): A. Fomichev, S. Krupko, V. Gorshkov.

Uppsala University, Uppsala (Sweden): H. Mach
KVI, Groningen (The Netherlands): M. Harakeh
INFN Milano (Italy): S Brambilla, F. Camera, S. Leoni, O. Wieland.
LPSC Grenoble(France): G. Simpson
% I | INFN Napoli (italy): D. Pierroutsakou
g STFC Daresbury (UK): J. Simpson, J. Strachan, M. Labiche
Nuclear Physics Group, The University of Manchester (UK): A. Smith
RIKEN Tokvo (JP): P. Doornenbal

w PARIS collaboration
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J.A. Scarpaci - deputies

. Jenkins et al.)
|tt et al.) o

40 institutions, 17 countries
= 100 physicists,
engineers, PhD students

IK) Fde}'f_)uty chall;rﬁan
,J. P. Wleleczko (F)
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List of requirements related to the different physics cases to be addressed at PARIS
Physics Recoil mass vic Eg range DEg/Eg DESll mlEsum DMg W DT Ancillaries Comments
Case [%] [MeV] %] (%] coverage [ns]
Jacobi transition 40-150 <10 0.1-30 K <5 N 2p-4p <l AGATA High eff.
HI det. Beam re;j.
Shape Phase Diagram 160-180 <10 0.1-30 6 <5 + 2p-4p <l HI det. High eff.
Differential method
Beam re;.
Hot GDR in n-rich 120-140 <1l 0.1-30 6 <8 4 2p-4p <l HI det. Beam re.
nuclei
[sospin mixing 60-100 <7 5-30 6 - - 4p <l HI det. High eff.
Beam re;.
Reaction dynamics 160-220 <7 0.1-25 6-8 <8 4 2p <l n-det. Complex coupling
FF det.
Collectivity vs. multi- 120-200 <8 5-30 5 - - 2p <l LCP det. Complex coupling
fragmentation HI det.
Radiative capture 20-30 <3 1-30 <4 5 - 4p <l HI det. High eff.
Multiple Coulex 40-60 <7 2- 5 - - 2p <5 AGATA Complex coupling
CD det.
Astrophysics 16-90 0.1 0.1-6 6 5 - 4p <l Outer PARIS shell as active shield High eff.
B ack-ground
Shell structure at 16-40 20-40 0.5-4 3 - - 3p <<] SPEG or VAMOS High eff.
intermediate energies Low lbeam
(SISSI/LISE) g-g coinc
Shell structure at low 30-150 10-15 0.3-3 3 - - 3p << Spectrometer part of §3 High eff.
energies (separator Lowl o
part of S3) g-g coinc
Relativistic Coulex 40-60 50-60 1-4 4 - 1 Forward 3p | <<I AGATA Ang. Distr.
HI analyzer Lorentz boost




List of requirements related to the different physics cases to be addressed at PARIS
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Physics Recoil mass vic Eg range D‘Eg/Eg DE_ /Eim DMg W DT Ancillaries Comments
Case (%] [MeV] (%] [%] coverage [ns]

Jacobi transition 40-150 <10 0.1-30 ) <5 B 2p-4p <] AGATA High eff.
HI det. Beam re;j.

Shape Phase Diagram 160-180 <10 0.1-30 6 <5 4 2p-4p <l HI det. High eff.

Differential method
Beam rej.
Hot GDR in n-rich 120-140 <l 0.1-30 6 <8 4 2p-4p <l HI det. Beamre.

nuclei

Isospin mixing 60-100 <7 5-30 6 - - 4p <l HI det. High eff.
Beam rej.
Reaction dynamics 160-220 <7 0.1-25 6-8 <8 4 2p <l n-det. Complex coupling

FF det.

Collectivity vs. multi- 120-200 <8 5-30 5 - - 2p <l LCP det. Complex coupling
fragmentation HI det.
Radiative capture 20-30 <3 1-30 <4 5 - 4p <l HI det. High eff.
Multiple Coulex 40-60 <7 2-6 5 - - 2p <5 AGATA Complex coupling

CD det.

Astrophysics

16-90

4p

<]

Outer PARIS shell as active shield

High eff.
B ack-ground

Not especially design for high recoil velocities !!/




List of requirements related to the different pRy»

: Physics Recoil mass vic Eg range D‘Eg/Eg DE_ /Eim DMg W DT Ancillaries Comments
Case (%] [MeV] (%] [%] coverage [ns]
: Jacobi transition 40-150 <10 0.1-30 - <5 - 2p-4p <l AGATA High eff.
: HI det. Beam rej.
Shape Phase Diagram 160-180 <10 0.1-30 6 <5 4 2p-4p <l HI det. High eff.
Differential method
Beam rej.
Hot GDR in n-rich 120-140 <l 0.1-30 6 <8 4 2p-4p <l HI det. Beamre. __
nuclei £

Isospin mixing 60-100 <7 5-30 6 - - 4p <l HI det. High eff.
Beam rej.
Reaction dynamics 160-220 <7 0.1-25 6-8 <8 4 2p <l n-det. Complex coupling

FF det.
Collectivity vs. multi- 120-200 <8 5-30 5 - - 2p <l LCP det. Complex coupling

fragmentation HI det.
Radiative capture 20-30 <3 1-30 <4 5 - 4p <l HI det. High eff.
Multiple Coulex 40-60 <7 2-6 5 - - 2p <5 AGATA Complex coupling

CD det.
4p <l Outer PARIS shell as active shield High eff.
B ack-ground

Astrophysics 16-90

Not especially design for high recoil velocities !!/
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Greant4d simulations
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Greank4 sinmulakions
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Two Lajers : LaBr3 + 277

Geant4 simulakions
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Two Lajers : LaBr3 + 277

Greant4 simulabkions
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Two Lajars : LaBr3 + 277

Geant4 simulakions
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Evolukion of PARIS

lddddddddddddddddd:

; v, . -s 2 oy e DY bt oy ¥ L1 T ) - 4 - ; J
m,m,mmm.nam" b 4. 2 7T e ok 5 1W'“““"”"&~4.;QM,M.W%:W

wWITHOLUT Qaps




Signals

FPOROTT I b B 7t G A P AT S5y 5= % 0 SR IR v S it e IR o | g i i s

Possibilities for the PARIS modules
Cubic 1"x1"x2"” LaBr3(Ce) SP2PP &

el i Cubic 2"x2"x2"” LaBr3(Ce) PROVA funds
- Cubic 2"x2"x4" LaBr3(CE)

e1, 11

)

e, b

Cylindrical phoswich 1”x2"” LaBr3(Ce) + 1"x6"” Csl
Cylindrical phoswich 1”x2” LaBr3(Ce) + 1"x6” Nal

e, I Photomultipliers

R5505-70, R7723-100, R6236-100, R2083,
R7899-01, R6236-01, X..., + ....

1, 11

e, b




Possibilities for the PARIS modules

el, l

e1, 11

)

e, b

e

1, 11

e, b

Stghals
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Cubic 1"x1"x2"” LaBr3(Ce) SP2PP &
Cubic 2"x2"x2" LaBr3(Ce) PROVA funds
Cubic 2"x2"x4"” LaBr3(Ce)

Cylindrical phoswich 1”x2"” LaBr3(Ce) + 1"x6"” Csl
Cylindrical phoswich 1”x2” LaBr3(Ce) + 1"x6” Nal

Photomultipliers
R5505-70, R7723-100, R6236-100, R2083,
R7899-01, R6236-01, X..., + ....

Cubic phoswich 2”x2"x2" LaBr3(Ce) + 2"x2"x6" Nal

2 ANR Prova (Orsay, Strasbourg)
3 SP2PP (Krakow - september)
4 to be ordered by Mumbai

- CLUSTER 3x3
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Studies for a new calorimeter for SPIRAL 2 (
based on LaBr3
single LaBr3 or phoswich LaBr3:Nal in clusters

Cluster 3x3 LaBr3::Nal ordered, to be fully tested :
Ae, At, homogeneity, efficiency, linearity, neutrons
[source, beam, high counting rates]
[pulse shape analysis]
[comparison with simulations |

w choices : detector, PM, electronics, etc ...
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