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Future plans:

Investigate Au+Au @ 1.23 AGeV data
(lower energy but heavier system)
and 3 body decay channel
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Hypernuclei Signals Au+Au @ 2.4 GeV

HADES Preliminary HADES Preliminary

Au+Au \s = 2.42 GeV
0 - 40% most central

Au+Au \s, = 2.42 GeV
0 - 40% most central

Counts / N_, ..

Signal (u + 20) =227 £ 35 Signal (u = 20) = 1903 = 124
Signal / Background = 0.26 Signal / Background = 0.16
Significance = 6.8 . ! Significance = 16.0

.‘

2960 2980 3000 3020 3040 3060 3080 3880 3900 3920 3940 3960 ‘ 3980 4000
Moy [MeV/c?] Mo [MeV/c?]




Hypernuclei Signals at Ag+Ag @ 2.55 GeV

Events
Events

HADIES Preliminary HADIES Preliminary

Ag+Ag |syy = 2.55 GeV
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0 - 25% most central
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Counts /N
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Signal (u = 20) = 1156 = 69
Signal / Background = 0.36
Significance =17.5
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Larger significance - focus on this data set in the talk
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HADES and Ag+Ag@,/syy=2.55 GeV:

. Selected Events: Ngyents= 6 x 107

Fast detector: 16 kHz Ag+Ag
Large acceptance: full azimuthal and
polar angle coverage of © = 18° — 85°



HADES and Ag+Ag@,/syy=2.55 GeV:

Selected Events: Ngyents= 6 x 107

p X polarity [MeV/c]

Baryon dominated:

zSOI oun zzolnzBO, K+zo.1,|<'z10'3
Fast detector: 16 kHz Ag+Ag P Pbound

Large acceptance: full azimuthal and
polar angle coverage of © = 18° — 85°



Weak Decay Topology Recognition with Neural Networks
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Weak Decay Topology Recognition

with Neural Networks

Weak decay topology
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Weak Decay Topology Recognition with Neural Networks

Weak decay topology

reaction
vertex
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ANN in combination with pre-selection on
topology parameters improves performance
- reduction of uncertainty for 4 yield extraction.
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Hypernuclei Signals

Events

HADES Preliminary

Ag+Ag Ysyy = 2.55 GeV
0 - 25% most central

Counts /N

Signal (u + 20) = (2.45 £ 0.01) x 10°
Signal / Background = 3.26
Significance = 1370.6
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Hypernuclei Signals

Events
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HADES Preliminary

Ag+Ag Ysyy = 2.55 GeV
0 - 25% most central

Signal (i * 20) = (2.45 +0.01) x 10°
Signal / Background = 3.26
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Kinematic Distributions and Yields
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Rapidity Distributions

HADES Preliminary —e— Integrated Yield " [ HADIES Preliminary —e— Integrated Yield
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Bell-like shape, high yield of 1H due to excited #H states?
(for details see B.Donigus SQM 22 proceedings, to be published)
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Rapidity Distributions Comparison to 4 and d
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Shape of dN/dy distribution of }H similar to the one of the 4, d show different shape.
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Decay Curves and <Lifetimes>
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A-Decay Curve: Effect of the Source

Model

HADES Preliminary —8— Integrated Yield

Ag+Ag (s, = 2.55 GeV T=117 MeV n=0.21
A -0 - 10% Centrality — T=105MeV
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A-Decay Curve: Effect of the Source Model

HADIES Preliminary —— Integrated Yield
Ag+Ag (s, = 2.55 GeV T=117 MeV n=0.21
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A-Decay Curve: Effect of the Source

HADIES Preliminary —®— Integrated Yield
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Hypernuclei Decay Curves
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Energy and Centrality Excitation Functions

24



Excitation functions: Centrality

Phys.Lett. B793 (2019) 457-463

a=145+0.06
x?/NDF =5.90/10 = 0.59

Strange particle yields rise stronger than linear with

<Aparr> (M ~ <A, >9)

Universal <A,+> dependence
of strangeness production

- Hierarchy in production threshold
not reflected in scaling

NNSNYK*:  Jsyn= 2.55 GeV
NN->NNKHK= Jsyn= 2.86 GeV

Scaling with absolute amount of ssbar, not with
individual hadron states.
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Excitation functions: Centrality

Phys.Lett. B793 (2019) 457-463
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Strange particle yields rise stronger than linear with
<Aparr> (M ~ <A, >9)

Universal <A,+> dependence
of strangeness production

- Hierarchy in production threshold
not reflected in scaling

NNONYK*:  Jsyn= 2.55 GeV.
NN>NNK* K Jsyn= 2.86 GeV

Scaling with absolute amount of ssbar, not with
individual hadron states.
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Excitation functions: Centrality

a=1.46 = 0.03 HADIES Preliminary
¥x3NDF =11.41/9 =127 A

a=273=+=0.18
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Strange particle yields rise stronger than linear with

<Aparr> (M ~ <A, >9)

Universal <A,+> dependence
of strangeness production

- Hierarchy in production threshold
not reflected in scaling

NNONYK*:  Jsyn= 2.55 GeV.
NN>NNK* K Jsyn= 2.86 GeV

Scaling with absolute amount of ssbar, not with
individual hadron states.

Hypernuclei yields scale stronger with centrality.
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Excitation functions: Energy
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Shift of Hyperhydrogen maximum due to excited #H states,
which are not (yet) included in the SHM curve?

Phys. Lett. B, 754:360{372, (2016)., Phys. Rev. Lett.,128(20):202301, (2022)., Phys. Lett. B, 697:203{207, (2011).




Summary

Significant sH and 4H signals in 0-25% most central Ag+Ag @2.55 GeV.

Bell-like dN/dy distribution of Hypernuclei.

2H lifetime in agreement with free 4, jH significantly lower.
Hints for importance of decays from excited-*H states.

Stronger A, scaling compared to other strange hadrons.
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