HADES - PWG Summary
Correlations, Flow observables

Christoph Blume
Hanna Zbroszczyk

HADES Analysis Meeting, Darmstadt, 22 - 24.07.2026



out-ot-plane

Projectile Spectators

Participants

Target Spectators

... measure the anisotropies of particle emission. The flow coefficients are sensitive to
basic matter properties, such as its equation-of-state, viscosity, etc. ...
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Overview on Topics

 Flow of protons + light nuclei

 Behruz Kardan, Laura Lauf,
Christopher Grimm, Patrick Schranz

* p, d and t flow in Au+Au at 1.23
AGeV
Status: published

* p, d, t and 3He flow in Ag+Ag at
1.23+1.58 AGeV
Status: paper in preparation

e Flow fluctuations in Au+Au at 1.23
AGeV
Status: first results

« New analyses: hypernuclei flow and
neutron flow
* Flow of strange particles
 Jan Orlinski
« Aflow in Ag+Ag at 1.58 AGeV
« New: @ and KO, ...

- Status: analysis advanced, move to
publication?

Phys. Rev. Lett. 125 (2020) 262301
Eur. Phys. J. A59 (2023) 80
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* Global A polarization
* Florian Alef

e Status: methods verified and first results

« Strangeness fluctuations
* Athira Sreejith

* Status: analysis on-going
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Flow of Protons + Light Nuclei

* p,d, tand 3He flow in Ag+Ag at 1.23+1.58 AGeV

 Analysis by Behruz Kardan

« Paper draft has been started

« Some issues showed up during paper preparation

« Detailed discussion in PWG meeting: https://indico.gsi.de/event/25235/

e Done

« Momentum determination at high p needs modification,
reasonable solution available

« AgCRemover (see talk by Niklas Schild on Tues.) now implemented

E-by-E correction of event plane resolution 0ceMin:0.90 momG2 0.97

« Occupancy correction adjusted against momentum MomentumOrg()*0.97
HADES work in Progress Ag+Ag 1.58 AGeV
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Flow of Protons + Light Nuclei

Flow fluctuations in Au+Au at 1.23 AGeV
 Analysis by Laura Lauf (MA-Thesis finished, left group)

 E-by-E event plane resolution correction developed £" :7 . M oovm
 Fluctuations of Q-Vector magnitude _ e 00: Comnanon 3
« Parameterization with Bessel-Gaussian or i 1

Elliptic-Power function possible oref
 Allows extrapolations to infinite multiplicities it 0;; .
* First results, should be explored further T e e L. .'1|5.2o2|5'30Maiﬁl.ﬁp”ilﬁ;

(systematic uncertainties, model comparisons, etc.)

New analyses
« Hypernuclei flow in Ag+Ag at 1.58 AGeV: Christopher Grimm (MA-Thesis)
 Exploration of neutron flow in Ag+Ag at 1.58 AGeV: Patrick Schranz (BA-Thesis)
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Flow of Strange Particles

* Aflowin Ag+Ag at 1.58 AGeV

 Analysis by Jan Orlinski
 Study of medium interaction of strange particles (= hyperon puzzle)

» Recent updates

A
. : 6t A A AAILL
Use of MVA for A identification TOL
— larger acceptance NN
- Event mixing for background evaluation iiiiiil
- Efficiency + acceptance available J-L%l#l
. Y (A %0 s A
On-going AAAAAAA
 Occupancy correction MV
 Systematic uncertainties P P
Wbt

« New particles: ® and K9, (see talk on Tues.)

Should start publication process soon (?)
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Global A Polarization

- Energy dependence of global A polarisation

 Analysis by Florian Alef
 Locate the onset of the polarization signal 18

» Recent updates

« Reproduced old Au+Au analysis by Frederick Linz

350 Au+Au sy, = 2.25 GeV
10-40%

» First signal in Ag+Ag at 1.58 AGeV §
P,[%] = 3.98 = 0.30 (efficiency corrected) i
* Outlook e =
 Au+Auat 0.8 AGeV ¢ TR

AAAAAAAAAAAAAAAAAA

M,,, [MeV/c?]

« Optimization of NN training

« Challenge: sub-threshold A production
= low signal and higher background (Au+Au)
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Strangeness Fluctuations

» Strangeness fluctuations in Ag+Ag at 1.58 AGeV
 Analysis by Athira Sreejith

 Fluctuations of conserved charges:
sensitive to phase transition

» Recent updates

« Agreement between calculated and expected value
for moments of kaons (integrated over rapidity)

 Larger rapidity windows required for Kaon fluctuations

& rooof- | [workin [T
¢ OUthOk B 900;_ ‘ iSpIiLedF,\iI: °
800} —— Signal Fit
. o1 . . 700 = —— Total Fit
 Feasibility of A fluctuation analysis o
e See talk on Tues. :

First Moments

20
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Number of Kaons per event

Second Moments
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Femtoscopy

... the method to probe geometric and dynamic properties of the source
(emission region, range of correlations-interactions, phase-space cloud, ...)
Femtoscopy does not measure the whole source, but homogeneity length.
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— v correlations

Physics Motivation:

To look for the signal from (direct) photons.

Status:
Analysis complete

Milestones achieved:
Estimated limits for direct phot«

What’s left:
Finalize paper
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Mateusz Grunwald

Eur. Phys. J. C manuscript No.
(will be inserted by the editor)

Study of two-photon femtoscopic correlations in Ag+Ag collisions at
\/SNN = 2.55 GeV with HADES
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Main Contributor: Michal Predota
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w — m correlations in Ag+Ag

Physics Motivation:

To look for 7 — 7 correlations in Ag+Ag collisions

to study HBT parameters

Status:

Work in progress results shown internally at

Main Contributor: Anna Kodym

Milestones achieved:
Full finished analysis for 1D

Ongoing (advanced) systematic analysis for

3D

What’s left:

Finish full 3D systematic analysis (very advanced

HADES only at this moment)
rE., :_HADES Work In Progress _::_ HADES Work In Progress _Z:_ HADES Work In Progress _Z:_ HADES Work In Progress _Z
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p — A\ correlations

Main Contributor: Narendra (Kinga Urban)

Physics Motivation: T 18 _}\2075 £, — 1.93 10.48
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d — A correlations

Physics Motivation:
To look for FSI parameters (to separate spin
states)

Status:
Work in progress results shown outside of HADES

Milestones achieved:
Doublet and quartet states separated
FSI parameters extracted (2 centrality classes)

What’s left:
Systematic uncertainties evaluation

d, [fm]

Main Contributor: Diana, Arkadip Mukherjee

HADES Work in Progress :
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p — p correlations

Main Contributor: Jedrzej, Jan Bogdanski
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