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- (Reminder) From Workfest

- Using  coresoftware/simulation/g4simulation/g4eval/TrackEvaluation.cc

- From last week’s meeting

- Simulation: What is going on with momentum?

- Reconstruction: What is going on with ADC?

- From Jin Huang: exercise (debug dE and dx)

- Simulate light ions (just proton, He4, Li7)
- Simulate 2 GeV pions at fixed η

- From me:

- Simulation kaons

https://github.com/sPHENIX-Collaboration/coresoftware/blob/master/simulation/g4simulation/g4eval/TrackEvaluation.cc
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- Simulation: What is going on with momentum ?

- Lots of low momentum tracks - much lower than what I ask for 
- E.G. INPUTGENERATOR::SimpleEventGenerator[0]->set_p_range(2,2);     ( 2 GeV pions)
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- Reconstruction: What is going on with ADC?

- Fixing issue with unreliable ADC from trk_clusv5->getAdc():
- Doing the following instead (TrackEvaluation.cc):
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- From Jin Huang: exercise (debug dE and dx)

- Simulation light ions (proton, He4, and Li7) - looking for <ADC> per cluster scales as Z^2

- Requesting p_tot = 10 GeV
- All TPC layers
- Looking at clusters assigned to tracks 

with 8 < p_tot < 12

- <ADC> per cluster does increase between 
proton and He4

- Unfortunately, trend breaks with Li7, also 
trend is not as Z^2 for proton/He4

- Tried asking Chris about ions - 
recommended ion gun - can not get to 
work 
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- From Charles: calculate a dE/dx

- Simulation kaons: 10 kaons/event, 100 events, p_tot (0,10) GeV, φ: (-π, π), η: (-1 , 1)

Cluster dE (ADC)
Cluster dx (cm)
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- From Charles: calculate a dE/dx

- Simulation kaons: 10 kaons/event, 100 events, p_tot (0,10) GeV, φ: (-π, π), η: (-1 , 1)

20 % truncated 
mean (high side 
only)

20 % truncated mean 
(high side only)

GeV/c
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- dE/dx for 100 events, 10 pions/event, p_tot = 2 GeV, fixed eta
- Require reconstructed track 1 GeV < p_tot < 3 GeV
- dE/dx from 20 % truncated mean

η = -1 

From Jin: Calculate dE/dx resolution

η = -0.8 

0.074
0.079



Progress Update

9Charles Hughes

- dE/dx for 100 events, 10 pions/event, p_tot = 2 GeV, fixed eta
- Require reconstructed track 1 GeV < p_tot < 3 GeV
- dE/dx from 20 % truncated mean

η = -0.6 
η = -0.4 

From Jin: Calculate dE/dx resolution

0.088

0.097
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- dE/dx for 100 events, 10 pions/event, p_tot = 2 GeV, fixed eta
- Require reconstructed track 1 GeV < p_tot < 3 GeV
- dE/dx from 20 % truncated mean

η = -0.2 η = 0 

From Jin: Calculate dE/dx resolution

0.081

0.083
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- dE/dx for 100 events, 10 pions/event, p_tot = 2 GeV, fixed eta
- Require reconstructed track 1 GeV < p_tot < 3 GeV
- dE/dx from 20 % truncated mean

η = 0.4 
η = 0.2 

From Jin: Calculate dE/dx resolution

0.10
0.078
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- dE/dx for 100 events, 10 pions/event, p_tot = 2 GeV, fixed eta
- Require reconstructed track 1 GeV < p_tot < 3 GeV
- dE/dx from 20 % truncated mean

η = 0.6 

η = 0.8 

From Jin: Calculate dE/dx resolution

0.077

0.073
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- dE/dx for 100 events, 10 pions/event, p_tot = 2 GeV, fixed eta
- Require reconstructed track 1 GeV < p_tot < 3 GeV
- dE/dx from 20 % truncated mean

η = 1.0 

From Jin: Calculate dE/dx resolution

0.080
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- dE/dx for 100 events, 10 pions/event, p_tot = 2 GeV, fixed eta
- Require reconstructed track 1 GeV < p_tot < 3 GeV
- dE/dx from 20 % truncated mean

From Jin: Calculate dE/dx resolution

From 2023 sPHENIX simulations (previous slides)

2019 Test beam data projected to STAR iTPC (black)

Average Resolution = 8.3 %
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Agenda for Next Time:

- Need to understand what needs to be fixed in simulation/reconstruction

- Simulation: What is going on with momentum? (still don’t understand)

- Do we have good dE/dx resolution?
- Could improve with tighter track momentum cuts (used +/- 50 %)
- Could improve with optimizing mean truncation

 (Jin found 30 % was best in test beam data)

Agenda Further Ahead:

- Agree on how to get most probable dE/dx (truncated mean, template fit, … ?)

- Create utility for end user to get dE/dx for reconstructed track

- More realistic gains/looking toward data reconstruction (Evgeny gain maps)

https://github.com/sPHENIX-Collaboration/coresoftware/pull/1915/commits/bcec28bb785e8831176d21f4391010b4ac33ee14
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η = -1 η = -0.8 
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η = -0.6 η = -0.4 
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η = -0.2 
η = 0 
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η = 0.2 

η = 0.4 
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η = 0.6 η = 0.8 
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η = 1.0 


