O0-Electron Retuning

Retuning the simulation of &-Electrons
for the Apr12 and Mar19 beamtimes

7\

HADIES




Introduction / Reminder I= 5= 1l

O-Electrons reduce reconstruction efficiency by blocking MDC cells from
measuring particles of actual interest

Strongly depending on short term beam intensity
Sophisticated procedure to reproduce effects in simulation / embedding

Open question: Layer efficiencies determined by Jochen included losses due
to 6-Electrons partially — Risk of overcorrecting!

Solution: Determine layer efficiencies from events with as few d-Electrons as
possible (NStartCluster 1 events) and retune simulations

Updated layer efficiencies available since 30.04. (Mar19) and 12.05. (Apr12)
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Simulated dE/dx in MDCs =
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Mar19 Ag+Ag 1.58A GeV
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Fine tuning: The amount of d-Electrons per Beam lon

Mar19 Ag+Ag 1.58A GeV

Searching for Start Cluster 5 =

from the time range 5 F L —
-170 < t <-120ns without 5 r T+ [ f—t— 1

further Start Cluster +100ns 3 [ B
Counting the amount of MDC [ o
plane 1 and 2 hits up to so]—

100ns after Start -

Special case 0 Start Cluster: -

Uncorrelated MDC hits ob- o

served between -120 and -20ns ¢~ T e e g

8 9 10
NStan Cluster -450 < t < 550ns

Rising trend with NStartCluster difficult to explain (Falling or Constant expected)
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Fine tuning: The amount of d-Electrons per Beam lon =L

Mar19 Ag+Ag 1.58A GeV N(Start Cluster -450 < t < 550ns) = 1
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Three regimes:
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Beam lons that miss the —
target and hit e.g. Carbon
(Yellow Region) — Only

Z(C)/ Z(Ag) = 12.8% hits
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Beam lons that miss the
target and show just uncor [ . e |
elated hltS (Red Reglon) ° 10 10° (NSHits,>perStartCIusté]rO3
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Data show more uncorrelated hits in the red region (more dirt in data)
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Fine tuning: The amount of d-Electrons per Beam lon =L

Mar19 Ag+Ag 1.58A GeV N(Start Cluster -450 < t < 550ns) = 0

—_

Uncorrelated 0-Electron hits

show significant structurein & F —— ::::anon
the green region 18 1
O-Electron showers like from  F -
a full beam ion traversing the = T
target without a corresponding |, .[ *"*”“?“’*’f'“%
Start Cluster =
10*5;— ‘
Significant Start detector 10—6_""; TR I‘. Sl
ineﬂ:iCiency (8 = 80%) could (N, Hits) per Start Cluster

explain this as well as the rising slope from two slides before — How likely is it?
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Start Detector Efficiency

Efficiency Ratio
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Start Detector Efficiency

Efficiency Ratio
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Jurek for Day 076

GSI Helmholtzzentrum fiir Schwerionenforschung GmbH

g 3 11w
3 e elelele ol 1 2
8 Lty ]
I - o [
< || e ol [® ©1¢0.95M
ol ] =
) r ] @
3 235 —0.9 3
Py o 8 ] ~<
= i
@ - Olgly 0le ®laipe®® ]
c 1] A ‘o8 -
S K Ho] [%an Ioﬁ'.t *®%J0.85
0 | e ™ o | ¥ RNE
Yo 2 e & [ e e
< B o 5 Fai -0.8
L t ster 3 ]
S i 8 a#Cluste H 3
- L -
3 g —0.75
L o .
< 1.5— hd 2
- —0.7
| & —0.65
11& ]
B —0.6
- —0.55
0.5 ]
-[ 1 IIII IIIIII |III 1 IIII |III 1 I|II I IIII_05
VBT B8B83 RINRTLONRRE YR I 8858
P R AR AR RR R RIRIRRBRZRRIZRE
SA88888888883888888888888888
23.06.2026 9

HADES Physics Analysis Meeting VIII - Darmstadt - Simon Spies



N(m) Normalized
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Slopes are very well reproduced using newly determined Scaling Factors of 2.2
for fully simulated ranges and 0.8 for ranges covered by data!
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Particle Scaling Day 086 == 1L

N(m) Normalized
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Reasonable well agreement on cross-check Day 086 without dedicated tuning
aside from Start Efficiency and Start Cluster Probability Distribution
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Proton dN/dy distributions === 1l
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Proton dN/dy distributions === 1l
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Apr12 Au+Au 1.23A GeV
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Start Detector Efficiency IE== 1
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Fine tuning: The amount of d-Electrons per Beam lon =L

Apr12 Au+Au 1.23A GeV N(Start Cluster -200 < t < 800ns) = 1

Three regimes: 210%E
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Data show more uncorrelated hits in the red region (more dirt in data)
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Fine tuning: The amount of d-Electrons per Beam lon =L

Apr12 Au+Au 1.23A GeV N(Start Cluster -200 < t < 800ns) = 0

-y “— — Da
Uncorrelated 6-Electron hits %"'E_ .
show almost no entries in 2 L -
the green region = —
Expected because of the 104;_ i
significantly higher Start -
Detector efficiency 10° = H

3
(N, Hits) per Start Clustér0

GSI Helmholtzzentrum fiir Schwerionenforschung GmbH HADES Physics Analysis Meeting VIII - Darmstadt - Simon Spies 23.06.2026 17



Fine tuning: The amount of d-Electrons per Beam lon =L

Searching for Start Cluster 5 1o P2 ARG

from the time range U O I e SR

-170 < t < -120ns without 5 T R e e
further Start Cluster £100ns 3 1o~ B
Counting the amount of MDC | — Simulation
plane 1 and 2 hits up to S0

100ns after Start ol

Special case 0 Start Cluster: ¢

Uncorrelated MDC hits ob- of—+— | | | | | | | |

S
-

served between -120 and -20ns

NStan Cluster -200 < t < 800ns

Falling trend with NStartCluster (Not rising because of better Start efficiency)
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Particle Scaling Day 108 == 1L

N(m) Normalized
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Slopes are very well reproduced using newly determined Scaling Factors of 1.8
for fully simulated ranges and 0.8 for ranges covered by data!
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