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The simulation setting for proton

• The settings that not same as the previous version (𝛾-, 𝛼-, 𝑝-like)
• 𝛾-like: 0.070 us (6%) + 0.360 us (94%)
• 𝛼-like: 0.046 us (12%) + 0.360 us (88%)
• p-like: 0.046 us (9%) + 0.360 us (91%)
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Simulation side

• Re-write the physics process =>“DynamicScintillation”
• Keep the same logic on photon generation as offical library 

(G4Scintillation)
• Set time constant and yield based on particle type and 

dEdx in the step
• => Not update the material table (old method)

• => Set parameter directly to the scintillation process (checked 
step-by-step)

• => No multi-thread issue anymore since not need to share 
updating material table among different thread

• => No memory usage issue since no need to re-generate the 
scintillation process after update material table
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Validation on the simulation

• 𝜏s are fixed, fractions are float
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The start position of Scintillation

• Gun position (0,0,-1.001m)

• Gun direction (0,0,1)

• For the resolution vs size
1. Take a size cut: 𝑧 ≤ 𝑧0
2. Extract correlation 𝑎 by 𝑓𝐸𝑀

z≤z0 and 

𝑛𝑝ℎ
𝑧≤𝑧0 + 𝑛𝑝ℎ

𝑧>𝑧0(set with an uncertainty 
from resolution)

3. Extract energy resolution from 
multiple samples

• Time consuming part: time fit with 
different 𝑧0
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Baseline resolution of IDEA

https://indico.cern.ch/event/1567387/contributions/6603497/attachments/3125892/5544247/DetectorConceptIDEA_01092025.pdf
https://indico.cern.ch/event/1567387/contributions/6603497/attachments/3125892/5544247/DetectorConceptIDEA_01092025.pdf


Doing and to-do

• Scaning the energy resolution vs 𝑧0 with samples (pi+, 1-20 GeV)
• Scanning step on 𝑧0 is set to be 0.02 m from -0.8 m to 0m (z size: [0.2, 1] m)
• Fitting (to get 𝑓𝐸𝑀) is ongoing, expected to be finished in ~1 week. 
• Code for extracting energy resolution is ready (~0.5 day)

• Will check the resolution vs 𝑥0, 𝑦0
• ±𝑥0 𝑦0 in [0.1, 0.6], with step 0.05 m
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