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Pion-Induced Strange Hadron Production

Benabderrahmane et al., Phys. Rev. Lett. 102, 182501 (2009)
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— 1 is likely to undergo reactions
with nucleus on the surface of
the target nucleus — K production scales with the

surface of the nucleus in pion-
induced reactions (@ 1.15 GeV/c)
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Pion Facility with HADES

SECONDARY PION BEAM @ 1.7 GeV/c
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— Two tracking stations (C1, C2) — 15°-85° in polar angle \\
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Hyperon Stars

go QMC: Lonardoni et al., Phys. Rev. Lett. 114, 092301 (2015)
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Hyperon Stars

ED QMC: Lonardoni et al., Phys. Rev. Lett. 114, 092301 (2015)
v ChEFT: T. Hell et al., Phy. Rev. C 90, 045801 (2014)
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Hyperons inside Nuclear Matter

Petschauer et al., Eur. Phys. J. A52, 15 (2016)
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— A/X single particle interaction within the nucleus?
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Interplay with Kaons

Schaffner et al., Nucl. Phys. A 625, 325 (1997)

Strangeness exchange in nuclear matter: 7000 — —— — — - — o —
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— Momentum distribution
— Rapidity distribution
— K~ absorption:
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Strange Hadron Selection

Kaon Family
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Absorption Processes

HADES Collaboration, arXiv:1812.03728
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= At least 40% of K~ get absorbed for p < py
= First observation in heavy nuclei
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n+p->A+K°
L™+ 7 (= 69%) p
LT~ + p (= 64%)

X0 5 A+y
(=~ 100%)

Ay /20 = 2.3 £ 0.2(stat) + 0.6(sys)
Adamczewski-Musch et al.,
Phys. Lett. B 781, 735 (2018)

Kaon (ds,m = 498 MeV)

Lambda (uds,m = 1116 MeV) — Strangeness conservation
Sigma (uds, m = 1193 MeV) — A and K° are entangled
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Counts

In HADES acceptance
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Transport Model: GiBUU
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Counts

In HADES acceptance
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Effects of Hyperon Potentials

Transport Model: GiBUU
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— Simultaneous fit of all kinematic
observables: K°(pr,y, p, ®) and
A(pT; Y, D, G)

57. International Winter Meeting on
Steffen Maurus g

Nuclear Physics



Effects of Hyperon Potentials

Transport Model: GiBUU
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Agakishiev et al., Phys. Rev. C 90, 054906 (2014)
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Effects of Hyperon Potentials

Transport Model: GiBUU
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Counts

Transport Model: GiBUU
1. No K°/A/x°N potentials
2. No A/xON potentials (ES(Y))

In HADES acceptance
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Counts

Transport Model: GiBUU
1. No K°/A/x°N potentials
2. No A/xON potentials (ES(Y))

In HADES acceptance
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Effects of Hyperon Potentials

Transport Model: GiBUU(Loniki)
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based on yEFT by Haidenbauer et al., Eur. Phys. J. A 52, 15 (2016)
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Counts

Transport Model: GiBUU(Loniki)
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based on yEFT by Haidenbauer et al., Eur. Phys. J. A 52, 15 (2016)

Transport Model: GiBUU(Loniki)
1. No K°/A/x°N potentials

2. No A/xON potentials (ES(Y))

3. Attractive A/Z°N potentials (STD)
4. Attractive AN, repulsive SN (RS)

' GIBUU (modified)

— A

U, [MeV]

207 EEEN 2

’-I....
L 4 .'..
L 4

. L 4
repulsive ‘e,

attractive

-20

0O 200 400 600 800
P, [MeV/c]

57. International Winter Meeting on

Nuclear Physics




Counts

In HADES acceptance
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— Data agrees best with attractive AN

and attractive ZON potentials (@p,)

— Also favored for lighter target (C)
— Possibility of testing single particle

Steffen Maurus

potentials with YEFT

Transport Model: GiBUU(Loniki)
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HADES Collaboration, arXiv:1812.03728
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— K+ /KON scattering in heavy target (W)
— Strong K~ absorption in heavy target (W)
— Strong ¢ absorption in heavy target (W)
— Attractive AN and attractive ZON
potentials (@pg) preferred by data
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In HADES acceptance
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In HADES acceptance
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In HADES acceptance

800
i A T +W - K°AX
- ¢ Data
600— ES(Y,K): x?/ndf = 2.28
i ES(Y): ¢2/ndf = 2.46
L STD: y2/ndf = 0.76
400— B =s: 2ndi=1.35
= /’
200 0
I
o) PP N — L ‘00900
0 500 1000 1500
p [MeV/c]
800
. A m+W > KAX
- ¢ Data
600 __ ES(Y,K): x%/ndf = 2.28
L H ES(Y): 72/ndf = 2.46
L HH BH STD: y2/ndf = 0.76
400— B B rs: 42ndf=135
200—
I
0le-o o L . L L v
0 20 40 60 80

57. International Winter Meeting on

Nuclear Physics




In HADES acceptance

@ 1000 @
3 - KO r+C - K'AX 5
O 800l ¢ Data 3
i ES(Y,K): x2/ndf = 9.36
B HH ES(Y): %2/ndf = 2.83
6001~ B STD: y2/ndf = 2.15
i B B Rs: 2ndt = 2.97
400 W
200
]
e o0 o o a al
00 1000
p_ [MeV/c]
@ 1000 @
3 - KO w+C - KAX 5
o 800 ¢ Data (@]
- ES(Y,K): 12/ndf = 9.36
- ES(Y): 2/ndf = 2.83
600~ STD: y2/ndf = 2.15
: RS: y2/ndf = 2.97
400
2001
: [t 1]
oo o L I - oo o
00 0.5 1 1.5

Steffen Maurus

In HADES acceptance
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In HADES acceptance
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In HADES acceptance
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