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Update for Release 04-00

• Unpacker Update 
• Add ecl-burst bit

• Condition DB update
• Modify ADC conversion factor(int -> double)

• Selection bhabha condition

• 𝜇𝜇 bit condition

• ECL burst bit

• The number of Cluster exceeding 300 MeV

• Calibration Module 
• Timing calibration module

• QAM
• Basf2 base QAM 

• Add few variables
- ECLTRG Total Energy peak and width
- ECLTRG Cal-timing peak and width
- ECLTRG Cluster Energy peak and width
- Low Hit TC (Less than 0.1 x Average ) in Forward, Backward endcap and Barrel
Add executing scripts in examples dir.
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To do list for ECL Trigger software

• Simulation 
• Background Overlay

• Realistic timing resolution in MC
• Crystal base shaping module has been prepared.

• Need more study in FAM and ShaperDSP.

• Integer version

• Firmware version

• ECL Trigger Unpacker
• Update with ETM firmware.  

• Calibration Module 
• Energy calibration Module.

• Condition DB update
• Configuration DB  Condition DB system is needed
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Back up 



Physics efficiency with Hadron skim(w/o bhabha) 
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Exp# 7 Exp# 8

• Data : Hadron skim && fff ==1 

• ECL TRG Physics condition :   E𝑡𝑜𝑡𝑎𝑙 > 1 GeV or ICN >

GDL fixed

Phase 2

• E𝑡𝑜𝑡𝑎𝑙 > 1 GeV or ICN > 3
• E𝑡𝑜𝑡𝑎𝑙 > 1 GeV
• ICN > 3



Bhabha efficiency with Bhabha skim 

• Sample : Bhabha skim (Bhabha2Trk ==1)
• Veto Bhabha bit

• 160⁰ < ∆𝜙 CM) < 200⁰and 165⁰ < sum θ CM) < 190⁰
• Both 𝐸𝐶𝑙𝑢𝑠𝑡𝑒𝑟 CM) > 3 GeV and (𝐸𝐶𝑙𝑢𝑠𝑡𝑒𝑟2 CM) > 4.5 GeV  or 𝐸𝐶𝑙𝑢𝑠𝑡𝑒𝑟2 CM) > 4.5 GeV ) 

• Selection Bhabha bit
• 140⁰ < ∆𝜙 CM) < 220⁰and 160⁰ < sum θ CM) < 200⁰
• Both 𝐸𝐶𝑙𝑢𝑠𝑡𝑒𝑟 CM) > 2.5 GeV and (𝐸𝐶𝑙𝑢𝑠𝑡𝑒𝑟2 CM) > 4.0 GeV  or 𝐸𝐶𝑙𝑢𝑠𝑡𝑒𝑟2 CM) > 4.0 GeV ) 

• 2D Bhabha : ~85% 

• 3D Bhabha : Selection bit ~90% , Bhabha bit: ~80 %
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Exp# 8Exp# 7

Tsim

Phase 2
2D bit 
3D Selection
3D veto 

2D bit 
3D Selection
3D veto 

2D bit 
3D veto 

3D efficiency for 
phase2 is corrected 
by offline study. 



ECL Trigger 𝝁𝝁 bit with 2 tracks muon skim

• ECL Trigger 𝜇𝜇 bit 
• Before run3900 140 < ∆𝜙 CM) < 220 and 160 < sum θ CM) < 200, each cluser E< 

2GeV
• From Run# 3900 : 160 < ∆𝜙 CM) < 200 and 165 < sum θ CM) < 190 ,  each cluser E< 

2GeV

• Efficiency 
• Before run 3900 : ~60 %
• After r3900  : ~50 %
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Narrower angle selection



8



Timing Study with ECL Timing Calibration factor

Bhabha + bkg Y4s +bkg

1 0.80  +- 0.01 3.67 +-0.04

2 1.17 +- 0.01 3.82 +- 0.04

3 1.21 +- 0.02 4.50 +- 0.04 9

Execution time

1 191 ms /event

2

3 964 ms /event

• In order to consider the crystal timing difference in one TC
1. Current Tsim (Defult)

1. Add raw(true) crystal E and T into one TC.

2. Shaping waveform TC by TC  

2. Tricky method for execution timing
1. Adjust raw crystal timing based on ECL timing calibration factor. 

2. Add crystal E and T(adjusted) into one TC.

3. Shaping waveform TC by TC  

3. Crystal by Crystal waveform shaping. 
1. Adjust raw crystal timing based on ECL timing calibration factor. 

2. Shape waveform crystal by crystal. 

3. Add crystal waveforms into TC waveform



Software configuration (Fast Simulator)

• Core modules (For MC generation)
• GSim part (8736 Xtals + PD + preAmp)

• Use ECLHit table in ECL software package

• TrgECLFAM module (ShaperDSP + FAM)
• Shaping and digitization
• 3 types noise generation(serial, parallel, pile-up)
• Measure energy and timing(1 method + 2 backup methods)

• TrgEcl module (TMM+ETM)
• Decide trigger conditions(Physics, Bhabha, beam-background) 

and event-timing.
• Belle trigger logics decision method are implemented. 
• New event-timing logic is implemented with resolution 𝜎~3.7 

ns. 
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TC Map
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