Update on the dilepton
analysis in p+p at 1.58 GeV

JUSTUS-LIEBIG-

UNIVERSITAT
Eﬁ GIESSEN

7\

HADES

Karina Scharmann, JLU Giellen

VIII HADES physics analysis meeting
Jun 22, 2026

Contact: karina.scharmann@physik.uni-
giessen.de



Reminder: Status in Feb 2026
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Comparison of Gen3 and Gen4
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Improvement in TOF resolution increases lepton yield in Gen4 (after S cut):
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Comparison of Gen3 and Gen4
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New results for Gen4!



Updates in PID
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* Fits have been reperformed

* No major changes in cut values

e Simulations haven’t changed
(for leptons at least)

Mean: 17.12 = 0.02 MeV/c?

0:3.59 = 0.01 MeV/c?

Mean: 27.56 = 0.04 MeV/c?

01 4.66 = 0.04 MeV/c?
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Total: x2/NDF = 24.35
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Updates in corrections

22.06.2026

 Single electron correction matrices
unchanged compared to Gen3

e Pair correction factor closer to 1 for

higher invariant masses

HADES work in progress
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Updates in trigger & event bias

No significant changes in bias for trigger and event vertex selection.

Gen4 Gen3
' - —L ' ' - ' — i T T ' - - T - - -
1.4—| —— Event Selection - - - Fit pol0: 0.80 —— Fit exponontial 1.4—|— Event Selection - - - Fit pol0: 0.78 —— Fit exponontial |
| =t Trigger Selection - - - Fit pol0: 0.40 —— Total Bias —§— Trigger Selection - - - Fit pol0: 0.39 —— Total Bias

Bias factor
o

T

Bias factor
o
|III|III|I

600

600
M, [MeV/c?] Mee [MeV/c?]

22.06.2026 Karina Scharmann



Updates in event bias

with evt cuts / no evt cuts

22.06.2026

Comparison to SMASH simulation started: Values comparable for PT3

case, shape comparable for PT2 case. Still under investigation.
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Updates in full target results
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Updates in full target results
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Comparison to older HADES p+p measurements need to be done with efficiency
correction only. Under investigation: Can old data be corrected for acceptance?
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Updates in systematic uncertainties

* Bug fixed in calculation of

“corr. with ideal mom.” e e ]
. 801 —+— quadratic sum  —4— corr. with ideal mom. R
WhICh Only effECtEd the SyS. 60 i— —+— cut variatiqn —+— bias factpr calculation —i

uncertainty calculation

rel. difference [%]

* New uncertainties are smaller:
20 % (Gen4) in ¥ region
30 % (Gen3) in TV region

* RICH rotation results without MO aee 40 600
H 2
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Updates in systematic uncertainties
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Updates in empty target results

p+Mpylar / p+p moved to lower values. However, within errors still in agreement.
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Preparation of Paper and Analysis Note

* Full rerun of the analysis with Gen4 data completed

Analysis Note

* New Run of GiBUU reference (version 2025) completed

Karina Scharmann
contact: karina.scharmann@physik.uni-giessen.de

June 19, 2026

* Finalization of systematic uncertainty calculation

The analysis note outlines the st
2, measured at B, =
on key analysis decisions and plots to help determine the validity of the analysis. The
full code to reproduce each plot, along with the relevant root files, will be available

e C | ean-up Of t h e d irecto ry / CcO d e h as b een pe rfo rme d A T e

General Information

pton reconstruction analysis in p+p
/. The first part of the note focuses

collisions from

This analysis has been performed with the following software versions:

* Paper proposal close to final R

+ HYDRA version: Hydra2-7.4

The following DST files of February

[ .
. « SMASH : /lustre/hades/dstsim/feb22/p1580p/gend/smash/smash_lepton/
« WHITE : /lustre/hades/dstsin/feb22/p4500p/gend/uhite/e-/ and

/1ustre/hades/dstsin/feb22/p4500p/gend/white/e+/

2 have been used:

« FULL TARGET : /lustre/hades/dst/feb22/gend/filelists/1580MeV/target

« EMPTY TARGET : /lustre/hades/dst/feb22/gend/tilelists/1580MeV/enptytarget

- Looking forward to meet the paper writing committee | =
and present the full analysis in a PWG Dilepton meeting




