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PandaRoot Simulations Single particle
- October 2019 release reconstruction

- Geant3
- Full Simulation

pp —

Full final state reconstruction
Cross sections
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7 Reconstruction Efficiency

Simulation
¢ 10° isotropically generated °

® p,o from 0.05GeV/c to 5GeV/c

Reconstruction

e Decay: 0 — vy

e Fit ¥ peak in v~y invariant mass spectrum
to calculate yield

e Divide by generated 7°
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n Reconstruction Efficiency

Simulation
e 10% isotropically generated 7

e p, from 0.05GeV/c to 5GeV/c

Reconstruction

e Decay: n — vy (BR = 39.41 %)

¢ Fit ) peak in v invariant mass spectrum
to calculate yield

¢ Divide by generated 7, BR corrected

Efficiency Map

180°
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Proton Reconstruction

Simulation
e 5.10° isotropically generated p

* pp from 0.05GeV/c to 5GeV/c

Reconstruction
e Tracking options: barreltrack, multikalman proton

e Directly from PID information

e Requirements: 4 hits in MVD or 6 hits in any tracking
detector, charge +1

e Use momentum direction of associated MC track for bin
assignment
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Pluto Event Generator

A Monte-Carlo event generator
Hadronic interactions from pion threshold to few GeV/u
Based on ROOT

Mainly developed for the HADES physics program
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pp — ppr’

Simublation / / o and A~/ P
® p beam momentum: 1.5 GeV/c, 3GeV/c, 5.4 GeV/c an P
15GeV/c T~ T
e Event generation: Phase-space (EvtGen), including T~

AT(1232) resonance (Pluto) P P

e 106 events each

Reconstructed Dalitz Plot

. Generated Dalitz Plot
Reconstruction '

e AC fit on full final state, 200 MeV/c? cut around
79 mass

mf o in (Gevlcz):

e Fit 70 peak in ~v invariant mass spectrum to
calculate yield

15 2 25 3 35
mE o in (GeV/c?)”

25 3 35
me o in (GeVic?)
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pp — pp1 — PPYY

Simulation 7

* p beam momentum: 2.06 GeV/c, 3GeV/c, 5.4 GeV/c and P N
15 GEV/C \/ \n

e Event generation: Phase-space (EvtGen), including /\p
N+ (1535) resonance (Pluto) b

e 106 events each

Generated Dalitz Plot

8000 Renstructed Dalitz Plot

17000
16000
15000
14000

Reconstruction
e AC fit on full final state, 500 MeV/c? cut around

2., in (GeV/c?)?

7 Mass i 00
e Fit n peak in vy invariant mass spectrum to _ —
calculate yield R R TR

m2, in (GeV/c?)
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Full Final State Reconstruction Efficiencies
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Full Final State Reconstruction Efficiencies

Low Efficiency at Low Energy

Generated Proton Momentum
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Full Final State Reconstruction Efficiencies

7%: Resonant vs. Phase Space Scenario

Generated Protons, Resonant
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Full Final State Reconstruction Efficiencies

7: Resonant vs. Phase Space Scenario
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Uncertainty Estimates for Cross Section Measurements

Let's Assume...
e £ =10%s"tem™2

® Measuring time t = 10 min
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