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energy resolution studies
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ScFi Calorimeter
● 6 imaging layers separated with 

13*1.22 mm = 15.86 mm wide 
layers of ScFi (13 layers of fibers)

● 15*13*1.22 mm = 237.9 mm of 
ScFi calo in the back

● 1 mm diameter fibers in Pb



Energy losses in ScFi and Img layers
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5 GeV electrons 

ScFi Layers Img Layers

These numbers used as 1st order calibration constant



3D Clustering for imaging layers
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● 5 GeV electrons, generated flat in theta 60-120 deg. 
● Calibration correction based on Geant4 sampling fraction for 5 GeV electrons ~ 0.6%. 



2D Island Clustering for ScFi layers
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● 5 GeV electrons, generated flat in theta 60-120 deg. 
● Calibration correction based on Geant4 sampling fraction for 5 GeV electrons ~ 10.4%. 

No resolution in eta



Energy resolution scan for ScFi layers
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photons

scfi_barrel_daq = dict(

       dynamicRangeADC=50.*MeV,

       capacityADC=32768,

       pedestalMean=400,

       pedestalSigma=10)

0.5 GeV 1 GeV 2 GeV

5 GeV 10 GeV



Energy resolution scan for ScFi layers
photons

Energy resolution Peak position scan



Energy resolution scan for ScFi layers
electrons

Energy resolution Peak position scan



Imaging layer clusters electrons, 1 GeV

imcaldaq = dict(

       dynamicRangeADC=3*MeV,

       capacityADC=32767,

       pedestalMean=400,

       pedestalSigma=50)   # 

50/32767*3 MeV ~ 5 keV



Imaging layer clusters electrons, 2 GeV



Imaging layer clusters electrons, 10 GeV

imcaldaq = dict(

       dynamicRangeADC=3*MeV,

       capacityADC=32767,

       pedestalMean=400,

       pedestalSigma=50)   

# 50/32767*3 MeV ~ 5 keV



pion-electron separation studies
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20 Imaging Layers
~1.0 X0 absorber 
layers
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ML Classification
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Layers Hits  

 



ML Results
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ML Results
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6 Imaging Layers
~1.0 X0 absorber layers
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ML Results
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6 Imaging Layers
~1.5 X0 absorber layers
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ML Results

21

5 GeV

Tr
ut

h
ML Classification

10k events per point



9 Imaging Layers
~1.0 X0 absorber layers
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ML Results
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• Cut pions by E/p, only train ML classification for the events that are difficult to be 
identified

• Add ScFi information into the data

• No eta information, but phi, E are there

• Test 9 layers with 1.5 X0

• More data points

Marshall works on e/pi separation based on E/p
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spatial resolution studies
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Backup
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ScFi Calorimeter - Option 2
● 6 imaging layers separated with 

13*1 mm wide layers of ScFi (13 
layers of fibers)

● 15*13*1 mm of ScFi calo in the 
back

● 0.46 mm diameter fibers in W 
powder

 <material name="TungstenPowder">

   <D value="11.25" unit="g / cm3"/>

   <fraction n="0.954" ref="W"/>

   <fraction n="0.040" ref="Ni"/>

   <fraction n="0.006" ref="Fe"/>

 </material>


