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R3B: Reactions with Relativistic Radioactive Beams

New calorimeter based on CsI(Tl) crystals 
(1x2x13-20 cm3, 5025 units) and APD:

εγ ∼ 80 %  @ 15 MeV
∆Θ ~ 0.018 rad
Eγ = 1-30 MeV, ∆E/E ~ 4-5% @ 662 keV
Ep < 300 MeV, ∆E/E ~ 1% or better

 USC (Spain), LU (Sweden)
JINR and Kurchatov Inst.  ~3.2 M€



  



  



  



  



  



  

EXL: EXotic Nuclei Studied in Light-Ion Induced Reaction at 
the NESR 

Completely new setup:
Si shell (~ 700 items)
CsI shell (~ 2000 items)

 PTI (St.Petersburg) – silicon detectors
VNIIEF (Sarov) – mechanical support & 
                       temperature stabilization system
JINR and Kurchatov Institute – CsI shell 
JINR – in-ring instrumentation

Gas-jet target

Ion beam

~2.6 M€



  



  



  



  

Where are our place?
JINR FLNR experience:
First successful steps start in 2004
Complete production of CsI(Tl) 
detectors from cutting solid cristal 
to final preparation of surfaces, 
wraping and coupling.

Nowadays:
●3 sizes of compact detectors of 
charge particles with high 
resolution done.
●4th type of coaxial geometry 
under production
●Small mass production tehnology



  

Cluster of CsI(Tl) detectors from MAYA(Ganil) +
Si & FEE MUST2 on a experiments at Spiral



  

Comparing tipical Crystals

!?

R3B/EXL meeting Milan Oct-06



  

What`s wrong in long cristal?

●Big length refer to cross section make the great 
difference in light collection from different 

interaction positions
●Loses of light in absortion and reflections
●Differnce of concentration of activator Tl

Summary:
●Total low lightoutput collection

●Great uniformity on lenght



  

Activity in R'n'D

WGs uses typical path:
Buy the CsI(Tl) with shape close to nessesery

Wraping or not
with optimized surface or not

Subjects of investigation:
Wraping and coupling

compabality with fotodetectors

General quest:
Optimization of uniformity — best energy 

resolution   
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First results for R3B/EXL 
demonstrator

obtained in collaboration 
GSI - Lund Univ. - FLNR JINR



  

Uniformity measurment



  

Our posibilities:
●Reflector materials: Maylar, PTFE, Tyvec, ESR 

Vikuity
●Photodetectors: PIN-diodes from 5x5mm2 to 

20x20mm2(Hamamatsu and Moscow), 
Hamamatsu APD & LAAPD, PMTs

●CsI(Tl) Cristals different shapes from 
10x10x15mm3 to 50x20x250mm3

●Different optical coupling materials: Epo-tex, 
Bicron, RTV

●Technology of surface mating and polishing 



  

What can we do new?

General key: Integrated investigation of
●surface preparation

●wraping materials and tehnolodgy
●«botle neck» shape

●coupling and choosing photodetectors

according economics
and 

technolodgical aspects.



  

Summary:

Results of proposal investigation could be 
useful in TDR and mass production of CsI(Tl) 

detectors for calorimeters R3B and EXL

Minimal posible profit — specify and taxonomy 
results of different WGs

Thank for your atention!



  

Study of the non-uniformity

  
Energy resolution dependence 
on the first interaction point

Non-uniformity ~ 8.4 %, to compare 
with < 3% measured by St. Gobain

Light collection uniformity CMS CAL

P. Sempere PhD Thesis



  

φ 8

24x20
10x20

    15N 
~52 AMeV       Protons:

Ep~150 MeV
   Tritons:
Et~210 MeV

Tyvec + PTFE tape

3µ Al-Mylar foil 

Flat finish

PD 20x20mm2

     CsI(Tl)
25x25x150 mm3
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