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Outline

» Investigation on bad KE reco in low energy

dE
KE eco = (KEpeam— <AE>)—/ dereco
Incident Protons

5000 N L B B |
— MC(reco) MCi(true) B inel

4000 B misID:cosmic [ misID:p
Bmisox misiDy misID:e/y

3000 . misID:other

Why so wide?

2000

1000

0 100 200 300 400 500 600
Proton Kinetic Energy [MeV]



Using Bethe-Bloch, KE Is Critical

Run:

21644123 Subrun: 406

KE_.(reco)=412.7 MeV)

Event: 1286

ID: 34
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Using Bethe-Bloch, KE is Critical

Run: 21644123 Subrun: 406

KE (reco)=412.7 MeV

Event: 1286

ID: 34
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Calorimetric Reco

Proton Kinetic Energy [MeV]
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» AKE_  is amplified due to over-estimation of KE_
» AKE(calo) at track end is less affected by the estimation of KE_
- KE_ , (calo) also depends on KE_ but with right E-loss “map” (“linear” AKE distribution)

» Better energy estimation for KEgcanz at low KE is eercted
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AKE vs AKE,, ,: KE«(reco)=KE«(truth)
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AKE,=KE,(reco)-KE_(truth)

KE,(truth):=KE at TPC front face (z=0)
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end

KE_, ,(truth):=KE of the 2" last true trajectory point (last one KE=0)

350(

300(

250(

200(

150(

100(

500

dE
KE eco = (KEbeam_<AE>)—/ adxreco

5

M



AKE vs AKE,, ,: KE«(reco)=const. E-loss

N
(@)
(@)

AKE, [MeV]

200

AKE,=KE,(reco)-KE_(truth)
KE,(truth):=KE at TPC front face (z=0)

0

If KE, under-estimated /

Elastic-scattering Protons

_. Bethe-Bloch expects shorter tragk:

but reco has longer track —200
- Negative AE occurs in calculatio
- Set KE=0

I 1 I I I I 1 I 1 I I 1 1 I I I 1 1 I I 1 1

Higher AKE, due to
bad KE_ assumption

™

Shorter Pandora track
Higher AKE_

d

M

100 200 300 400
AKE

end

AKE,_ =KE_ (reco)-KE__(truth)

end

KE_, ,(truth):=KE of the 2" last true trajectory point (last one KE=0)

500
[MeV]

— 350

— 300

— 250

200

150

100

50

2

M



AKE vs AKE,, ,: KE«(reco)=const. E-loss
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AKE vs AKE,, ,: KE«(reco)=const. E-loss

AKE,=KE,(reco)-Ke,(truth)
KE,(truth):=KE at TPC front face (z=0)
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KE Comparison (with const. E-loss assumption)
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Summary

» Kinetic energy at TPC front face is critical for Bethe-Bloch-based energy estimation
- Constant E-loss assumption worsen the performance at low KE

» Better energy estimation using calorimetric reconstruction

» Near-term goals
- data/MC comparison using KE_

- XS unblinding

.+ potential improvement on KE_(E)
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KE of Inelastic-scattering Protons
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AKE vs AKE,, ,: KE«(reco)=const. E-loss

Elastic-scattering Protons
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AKE vs AKE,, ,: KE«(reco)=const. E-loss

Elastic-scattering Protons
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KEcalo Comparison

Elastic-scattering Protons
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Energy loss [Stopping Protons]
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