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4-5-6th 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

Aim: 
to design and build

efficient gamma calorimeter

PARISPARIS



Wewn�trzna sfera, wykonana z nowych kryształów scyntylacyjnych LaBr3(Ce), powinna 

mie� du�� granulacje. B�dzie u�yta do pomiar krotno�ci gamma, sumarycznej energii, 

sub-nanosekundowych czasów �ycia,  jak i pomiarów spektroskopowych w zakresie 

energii 1-10 MeV.

Zewn�trzna sfera, wykonana z konwencjonalnych kryształów scyntlacyjcych: BaF2 lub 

CsI; albo z istni�j�cych detektorów: HECTOR, Chatea de Crystal. Mo�e mi�� ni�sz�
granulacje. B�dzie u�yta do pomiarów wysokoenergetycznych kwantó gamma (3-40 

MeV). Mo�e te� stanowi� aktywn� osłon� wewn�trznej sfery.

Zało�enia projektu PARIS:
*	�
�������	���
�
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Układ powinien by� modularny i kompatybilny z innymi detektorami: AGATA, 

EXOGAM2, GASPARD, Neutr. Det, INDRA/FAZIA



Doppler effect and granularity
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POSSIBLE GEOMETRIES of PARIS

SPHERICAL (e.g. same as AGATA modules):

+ : easy reconstruction, good line shape, 

compability with other spherical detectors,..

- : Limited to one distance, high cost of a 

segment,…

CUBIC (offering variable geometry):

+ : adjustable to different distances, compatibility               

with many detectors, lower cost for a segment, 
easier mechanical support, 

- : More complicated reconstruction,  worse line 

shape, …



LaBr3

(2”x2”)

CsI or BaF2

(2”x6”)PMT PMT

E1

t1
t2

E2

CsI or BaF2

(2”x6”)A
P

D

PMT

E1

t1 t2

E2

CsI(Na)

(2”x6”) PMT

t1, t2

E1,E2

Possibility 1.

Possibility 2.

Possibility 3 – „phoswich”.

LaBr3

(2”x2”)

LaBr3

(2”x2”)

3 POSSIBILITIES FOR A „GAMMA-TELESCOPE” ELEMENT
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Jacobi shape transition:
Theoretical shapes of rotating gravitating body

Based on talk by Prof.. Etienne Ghys of the 

Unité de Mathématiques Pures et Appliquées 

de l'E.N.S. de Lyon

www.josleys.com/show_gallery.php?galid=313

Copyright: Jos Leys/Etienne Ghys.
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EUROBALL IV exp: Evidence for the Jacobi shape transition
and (for the first time) for the Coriolis splitting in 46Ti

A. Maj et al, Nucl. Phys. A731 (2004) 319

M. Kmiecik et al., Acta Phys. Pol. B36, (2005) 1169

Calculations: LSD model and thermal

shape fluctuactions
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Spin evolution of the GDR line shape

„Macro”-splitting: due to very elongated shape

„Micro”-splitting: due to Coriolis effect
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PARIS  for medium resolution gamma spectroscopy 
at the in-flight-low energy S3 beam line

Secondary target

Spectrometer for the final reaction products

the nuclei of interest

Separator for the selection and transport 

Of the cocktail secondary beams from DIC at 0 

( LINAG: H.I.H.I. driver + H.P. U target)

•Molecular states in neutron rich nuclei : Inelastic scattering and radiative 
capture.
•Shell structure evolution in neutron rich nuclei : Coulex, inelastic scattering 
and DIC.
•N/Z dependance of the nuclear collective modes- soft modes in hot nuclei



Physics 
Case 

Recoil 
mass 

v/c 
[%] 

Eγ range 

[MeV] 

∆Eγ/Εγ  

[%] 

∆Es um/Esu m 

[%] 

∆Mγ Ω 

coverage 

∆T 

[ns]  

Ancillaries Commen
ts 

Jacobi 
transi tion 

40-150 <10 0.1-30  4 <5 4 2π-4π <1 AGATA 
HI det. 

High eff. 
Beam rej . 

Shape Phas e 
Diagram  

160-
180 

<10 0.1-30  6 <5 4 2π-4π <1 HI det. High eff. 
Different i
al method 
Beam rej . 

Hot GDR in n-
ri ch nuclei 

120-
140 

<11 0.1-30  6 <8 4 2π-4π <1 HI det. Beam re. 

Isospin mixing 60-100 <7 5-30  6 - - 4π <1 HI det. High eff. 
Beam rej . 

Reaction 
dyn amics 

160-
220 

<7 0.1-25  6-8 <8 4 2π <1 n-det. 
FF det. 

Complex 
coupling 

Col lectivi ty 
vs . multi - 

fragm entation 

120-
200 

<8 5-30  5 - - 2π <1 LCP d et. 
HI det.  

Complex 
coupling 

Radiat ive 
captu re 

20-30 <3 1-30  <4 5 - 4π <1 HI det. High eff. 

Mul tiple 
Coulex 

40-60 <7 2-6 5 - - 2π <5 AGATA 
CD det . 

Complex 
coupling 

Astrophysics 16-90 0.1 0.1-6 6 5 - 4π <1 Ou ter PARIS 
shell  as active 

s hield 

High eff. 
Back-

ground 

Shell structure 
at interm ediate 

energies 
(SISSI/LISE) 

16-40 20-
40 

0.5-4 
 

3 - - 
 

3π 

 

<<1 
 
 

SPEG or 
VAMOS 

 

High eff. 
Low Ib eam 

γ−γ coinc 

Shell structure 
at  low energies 

(separator part 
of S

3
) 

30-150 10-
15 

0.3-3 3 - - 3π <<1 Spect rom eter  
part  of S 3 

 

High eff. 
Low Ib eam 

γ−γ coinc 

Relat ivistic 
Coulex 

40-60 50-
60 

1-4 4 - 1 Forward 
3 π  

<<1 AGATA 
HI analyzer 

Ang. 
Dist r. 

Lorentz 
b oos t 

 
<β>  10%; ∆M/M<4 ! Granularity: 200-800
∆T: <1 ns; ∆Eγ/Eγ: < 3%; high efficiency up to 15 MeV ! LaBr3 scintillators
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40 institutions from 17 countries
    100 physicists, engineers and
PhD students
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Active 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, J. Pouthas et al.)

5. Financial issues (J.P. Wieleczko et al.)

6. PARIS in FP7 projects (A. Maj, F. Azaiez et al.)

7. Electronics (P. Bednarczyk et al.)

8. PARIS-GASPARD synergy (J.A. Scarpaci et al.)

PARIS Management board
A. Maj - project spokesman; 
D.G. Jenkins, J.P. Wieleczko, J.A. Scarpaci - deputies

PARIS Steering (Advisory) Committee
F. Azaiez (F) -chairman, D. Balabanski (BG), W. Catford (UK), D. Chakrabarty (India), 

Z. Dombradi (H),  S. Courtin (F), J. Gerl (D), D. Jenkins (UK) - deputy chairman, 

S. Leoni (I), A. Maj (PL), J.A. Scarpaci (F), Ch. Schmidt (F), J.P. Wieleczko (F)
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1” Lanthanum

Bromide crystals

PMTs

Avalanche Photodiodes or

Optic fibres.

Barium Fluoride

Crystals

(existing)
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Minutes of the meeting of the Scientific Advisory Committee of
SPIRAL2 held in Giens on Tuesday June 10, 2008

PARIS

SAC is satisfied with the progress made the PARIS detector. 

The PARIS collaboration seems to be very well organised and working
efficiently on the various aspects of the detector design. Some tests have
been made of prototype components and different configurations for the
detector are being discussed. 

It is important at this stage to coordinate the efforts and look for synergies
with GASPARD. 

It is very strongly advised to come with a preliminary technical design of
PARIS in which the synergies with other detectors for SPIRAL2 are clearly
incorporated. 

SAC would like to have this together with the report on activities for the
next SAC meeting planned for the end of January.



PARIS in the FP7 SPIRAL2 Preparatory Phase project

FP7 proposal

Frame for common preparation with EXOGAM2 (+Agata Demonstrator).

Also possibility for synergy with Neutron Array and GASPARD

Discussion are going on with VAMOS group

Main goals: Design and construct PARIS prototype
Sign MoU between partners of PARIS collaboration

~200 kEuro
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Cost estimate for some possible scenarios of PARIS

b) Medium granularity:

200 phoswitches

LaBr3:   2”x2”x2”

CsI(Na): 2”x2”x6”

(20 cm from target)

200*14 k€ = 2.8 M€
+ cost of 800 channel

electronic

c) High granularity:

800 phoswitches

LaBr3:   1”x1”x2”

CsI(Na): 1”12”x6”

(20 cm from target)

800*6 k€ = 4.8 M€
+ cost of 3200 channel

electronic

a) Low granularity

(Demonstrator ?):

54 phoswitches

LaBr3:   2”x2”x2”

CsI(Na): 2”x2”x6”

(15 cm from target)

54*14 k€ = 0.75 M€
+ cost of 216 channel

electronic
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Thanks to:

M. Kmiecik, M. Ciema    a, P. Bednarczyk, K. Mazurek – Kraków
J.P. Wieleczko - GANIL
D. Jenkins, O. Roberts –York
O. Stezowski, C. Schmitt – Lyon
F. Azaiez, S. Franchoo, J. Pouthas, A. Scarpaci – Orsay
S. Courtine, O. Dorvaux, J. Dudek – Strasbourg
F. Camera, S. Leoni, S. Brambilla, A. Bracco – Milano
M. Kici!!!!ska-Habior, P. Napiórkowski – Warszawa
M. Csatlos, Z. Dombradi – Debrecen
I. Mazumdar, D.R. Chakrabarty – Mumbai
S. Harissopoulos – Athens
J. Strachan– Daresbury
A. Smith - Manchester

And to

• FP7 SP2PP project

• Saint Gobain

• French ANR project

• Polish MNiSW Grant
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