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A’+beam MC sample production
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= Full MC

— Beam and signal simulated

— Signal spaced by event interval = 250

— Using LCIOMerge to merge both samples
= Pulser data

— Overlay random beam data and simulated signal
— Space events with event interval = 250

For both samples: run same readout and reconstruction
— Steering for readout: PhysicsRun2021TrigMultiSingles.lcsim

= Detector used: HPS_Run2021Passl_v4; run number: 14229
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Number of processed events
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= Full simulation has more triggers — investigate this in more detail
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Number of processed events
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= We need to understand the difference in the number of processed
events

= Where are the extra triggers in full MC coming from?

= Do we miss anything using new way of generating MC samples?
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Impact of preselection
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= Cuts have similar impact on both samples — exception: FEE cut

= Similar number of events after preselection
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Psum after preselection — no FEE cut
ey An
T e M\
vtxana_vtxSelection_Psum_h
.
£ - Entries 83703
2 1800 by Mean 3.81
- u Std Dev 1.03
16001 i
1400 — B Entries 46045
= i Mean 3.194
1200~ L Std Dev 0.7082
= ot
1000 — 41; t
- 1+ t »‘W
800~ W b ﬁw gt i,
soof— [ fullMC i ' W Hi,
- — HE 4
- pulser data Iy 1:411%“ , #
400— ‘*‘WH it #
= Bl Lo
200— £ ko
- it o
ob e e e e
0 1 2 3 4

= Bump at high psum due to FEEs for full MC
= Higher rate of events in peak for full MC
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Psum after preselection — with FEE cu

t

ol AR

vtxana_vtxSelection_Psum_h

Voxana e e e

T I\

g = Entries 50601
£ 1800— i Mean 3.142
o fl Std Dev 06733
1600 — ++ —ﬂ pulser data L—
— * ﬂ vixanals —5um_h
1400 — B Entries 43868
- g Mean 3.119
1200 — t Std Dev 0.6259
- ot
1000 f— *1’ t
- by
800 — mﬁl
- H‘H
600— i f
- i
- ’oz’dﬁiﬁ i
400f— o
- e s p
200— R A
= o -
o ™ T ‘
0 1 2 3 4 5
p, +Pp,. [GeV]

= Rate for full MC higher in peak even after FEE cut
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Cutflow for tight selection — with FEE cut
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= L1L1 cut leaves similar number of events for both methods

= Same number of events by end of cutflow
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Psum after tight selection — with FEE cut
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Psum distributions match now — what caused this?
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Effects of L1L1 cut
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= Dark colors: no L1L1 cut; light colors: including L1L1 cut

= Number of events differs stronger if L1L1 cut is not applied
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Effects of L1L1 cut — Psum
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= Higher rate in peak for full MC if L1L1 not applied
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= Rates very similar if L1L1 cut is applied
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Simulated trigger ‘efficiency’ — A’ signal
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= A’ signal only: trigger rate same for both methods

= A’ signal 4+ beam: fewer events for pulser overlay
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Simulated trigger ‘efficiency’ — pulser
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= More events with single triggers if we look at header

= Simulated readout underestimates trigger efficiency for pulser data
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Next steps
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= Investigate trigger count/total events in file 95
— Check number of events in slic step
= Look into merging and spacing code for full MC and pulser overlay
— full MC: hps-java/ecal-readout-sim/src/main/java/org/hps/readout
— pulser overlay: hps-java/digi/src/main/java/org/hps/digi
= Number of triggers changes every time readout simulation is run for
same A’ signal file

— Floating point error?
— Investigate by running multiple times on different systems — slac vs jlab
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