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MC samples
• Changhua produced MC samples using particle gun with the master (before Nov.28) +
Chenguang’s TofRecAlg package and the CyberPFA algorithm
• particles: electron, muon and pion
• momentum: 1 ~ 10 GeV with an interval of 1 GeV and 1000 events for each momentum
• angle: 45 degrees
• We haven’t include the most recent updates from Fangyi.
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No track momentum for 1 GeV particles
• We find “EcalClus_ptrk” is -99 in all 1000 events.
• There are two possibilities.

• No associated track for the cluster at all
• More than 1 associated tracks
• will investigate further…
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Example: 2 GeV

Features:
• electrons have high E/p in ECAL and

won’t reach HCAL.
• muons have gaussian-like energy

deposit in ECAL and HCAL for a
single momentum

• pions‘ energy deposits in ECAL/HCAL:
hard to describe and clearly
different from muon/electron (the
best place to use ML!!).

ECAL

HCAL
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Example: 10 GeV

Features:
• electrons have high E/p in ECAL and

won’t reach HCAL.
• muons have gaussian-like energy

deposit in ECAL and HCAL for a
single momentum

• pions‘ energy deposits in ECAL/HCAL:
hard to describe and clearly
different from muon/electron (the
best place to use ML!!).

ECAL

HCAL
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Comparison: 2 GeV v.s. 10 GeV

Features:
• the bigger momentum, the more energy deposit in ECAL.
• Similar Ecal energy increasement rate: 0.59à 1.58 for muon, 0.96à 3.90 for pion

ECAL (p=2GeV) ECAL (p=10 GeV)
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Comparison: 2 GeV v.s. 10 GeV
HCAL (p=2GeV) HCAL (p=10 GeV)

Features:
• the bigger momentum, the more energy deposit in ECAL.
• Very different Hcal energy increasement rate: 0.35à 0.56 for muon, 0.13à 1.31 for pion
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Truth Matching Issue:
- some electrons have very small energy
deposit in Ecal
- some pions lose all energy in Ecal.
- wrong truth matching???
- Propose to save reconstructed track
px/py/pz for truth matching
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Truth Matching Issue:
- some electrons have very small energy
deposit in Ecal
- some pions lose all energy in Ecal.
- wrong truth matching???
- Propose to save reconstructed track
px/py/pz for truth matching

If you think it is OK, I can
prepare a MR to add more
variables.
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Ecal Energy:p(trk)

electron

muon

pion

Features on Ecal energy:
- electrons will lose all energy
- muon lose the same energy
- pion lose more energy at low momentum and
the same energy as muon at high momentum
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Hcal Energy:p(trk)

electron

muon

pion

Features on Hcal energy:
- Most of electrons will not reach Hcal.
- muons lose the same energy
- pions lose more energy than muon and lose
more energy if their momentum is bigger.
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Summary
• Had a look at the energy deposits in Ecal and Hcal for e/mu/pi with
different momenta 1-10GeV

• A couple of issues:
• No track momentum for 1 GeV particles
• maybe wrong truth matching (eàpi, pi-->e…)

• Work to do (hope to report on next Monday):
• design identification criteria for electrons and muons
• calculate the ID efficiency
• meanwhile, fix the issues above
• update with including Fangyi’s updates
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