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The PARIS Project

Letter of Intent

GANIL
SAC open session October 19th, 2006

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
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The PARIS Project

Calorimeter
γ

Compatible with :
 EXOGAM2
 AGATA
 NEDA
 GASPARD

 S3

 High energy γ-ray 
     GDR, radiative capture

 Sum-spin spectrometer
 Discrete γ-ray 

     low multiplicity

∑ei, Mγ general designsignal processing

Keep interesting 
LaBr3 characteristics !??



➥ PARIS collaboration

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

PARIS 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. Schmitt (F), J.P. Wieleczko (F)

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.)

J. Pouthas – PARIS liaison to SPIRAL2 project management
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          engineers, PhD students



Physics cases, some numbers



Physics cases, some numbers

Not especially design for high recoil velocities !!!
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Not especially design for high recoil velocities !!!

1-40MeV < 1ns~4% good Δ∑ei , ΔMγ
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Calorimeter based on LaBr3

~12%

~7%

~8%
~3%

~10%

Resolution @ 662 keV
+ fast decay time (~ 16ns)
+ good timing resolution (~ 250ps)

PRICE ! 

Eγ

Geant4 simulations 
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100% Eγ  
only in

first shell

Eγabsorbed in the 2 layers

Eγ

100% Eγ  
only in

second shell

100% Eγ  
in

both shells

 Concept two layers ✔ 
 ‘addback’ ≡ efficiency

Geant4 simulations 
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‘radial’-like

Both based
on

CLUSTERS !
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<Resolution> <In-Homogeneity>

Discrimination γ-n ...

ΔT ~ 680 ps

- -

137Cs

... only by TOF
linearity (<12MeV)  

PM R7723 

Energy sharing between the two layers simu 

NaI better than CsI
 Pure LaBr3 or LaBr3::NaI

☛ 9 phoswich ordered
To be done :
  full Δe-Δt measurements (source+beam)
  choice of the best PM
*resolution, linearity, efficiency, addback*
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Other activities

Tests on
detectors

Simulations

Physics cases Mechanics

!GDR event generator
(Cascade MC)

Studies in reconstruction algorithms

☒



PARIS phases & costs

2013

2017

2019

200 k€

800 k€

~ 2M€

~ 4M€
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found best

Conclusions

Studies for a new calorimeter for SPIRAL 2 (2006 ➟2012) :
     based on LaBr3
     single LaBr3 or phoswich LaBr3:NaI in clusters

Cluster 3x3 LaBr3::NaI ordered, to be fully tested :
     Δe,Δt, homogeneity, efficiency, linearity, neutrons

 [source, beam, high counting rates]
[pulse shape analysis]
[comparison with simulations]

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