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Requirements from the physics cases Requirements from the physics cases 



Algo depends on the physics cases !Algo depends on the physics cases !

LaBr3 : Resolution 3%, efficiency, fast timing (γ/n)
• γ-ray spectroscopy {ei} 
• calorimeter {Ē,Mγ}

CsI (BaF2 …) : 
• GDR like {Ei}
• calorimeter {Ē,Mγ}
• γ-ray spectroscopy {ei} 

Segmentation : reconstruction « cluster »
• Definition ?
• Efficiency ?



Efficiency @ multiplicity 1Efficiency @ multiplicity 1

vo
lum

e &
 co
lle
cti
on
 !!
!   
  

200

265

200



Requirements from the physics cases Requirements from the physics cases 

✗✗✗✗

✗✗✗✗

Doppler versus Opening Angle !!



Study at high multiplicityStudy at high multiplicity

Geometry / Generator / Reconstruction



Segmented geometrySegmented geometry

2’’*2’’*2’’ @ 18.8cm + 2’’*2’’*6’’



Full absorption @ multiplicity 1Full absorption @ multiplicity 1

Scaled by Videal / V



GeneratorGenerator

Mult {5, 10, 15, 20, 25, 30} over an uniform distribution [0,1.5 MeV]
No Doppler, source @ the center

Central limit theorem : 

N random values in [emax-emin] the 
distributon of the sum of the N values is:

A Gaussian @ N*(emax+emin)/2
with σ in [emax-emin] * sqrt(N/12)

Central limit theorem : 

N random values in [emax-emin] the 
distributon of the sum of the N values is:

A Gaussian @ N*(emax+emin)/2
with σ in [emax-emin] * sqrt(N/12)

Ex



Different  clustering methodsDifferent  clustering methods

RawPerformances : one element = one γ –ray

• 0_0 : only the first shell  

• 1_0 : both shells

AddBack :  smallest cluster
(starting from the highest deposited energy)

0_0 : closest only in the first shell

1_0 : + addback between the 2 shells

H : detected energy
K : reconstructed multiplicity

H : detected energy
K : reconstructed multiplicity



K with RawPerformances0_0K with RawPerformances0_0

5.3 < 3.7 > 10.0 < 5.2 > 14.6 < 6.2 >

19.1 < 7.2 > 23.5 < 7.9 > 27.7  <8.6>

Compensation effect :  
Eff �

Compton diffusion �
Pile up �

Compensation effect :  
Eff �

Compton diffusion �
Pile up �



H with RawPerformances0_0H with RawPerformances0_0

H / Ē = 0.58H / Ē = 0.58



K with RawPerformances0_1K with RawPerformances0_1

7.2 < 4.0 > 13.6 < 5.8 > 20.0 < 7.2 >

26.3 < 8.2 > 32.5 < 9.0 > 38.5 < 9.9 >



H with RawPerformances0_1H with RawPerformances0_1

H / Ē = 0.87H / Ē = 0.87





K with AddBack1_0K with AddBack1_0

4.5 < 2.8 > 8.2 < 3.8 > 11.6 < 4.6 >

14.7 < 5.1 > 17.5 < 5.5 > 20.2 < 5.9 >



H with AddBack1_0H with AddBack1_0

H / Ē = 0.58H / Ē = 0.58



K with AddBack1_1K with AddBack1_1

5.4 < 2.6 > 9.8 < 3.7 > 13.8 < 4.5 >

17.4 < 5.0 > 20.8 < 5.5 > 23.8 < 5.9 >



H with AddBack1_1H with AddBack1_1

H / Ē = 0.87H / Ē = 0.87



Resolution depends on efficiency !Resolution depends on efficiency !
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ConclusionsConclusions

�Expected resolutions {H,K} not reached !!

�More studies concerning the resolution on {H,K} 
• depends on the full efficiency � ENDCAP

• Test other clustering methods

�Add GDR in algorithms

�P/T and Photopic at low multiplicity 1� 5 (spectroscopy)



DiscussionsDiscussions

What could/should be done ???



Different  clustering methodsDifferent  clustering methods

RawPerformances : one element = one γ -ray
0_0 : only the first shell
1_0 : both shells


