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(Anti)Kaon in Medium

Kaon-Nucleon Potential

Scattering effects of (anti)kaons

Schaffner et al. Nucl. Phys. A 625, 325-346 (1997) inside nuclear matter:
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Pion-Induced Kaon Production

Benabderrahmane et al. Phys. Rev. Lett. Bd. 102, 182501 (2009)
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Pion-Induced Kaon Production

TU
S—r (Anti)Kaon:
— A=C/W — Rapidity distribution
_>:t — Momentum distribution
I — K~ absorption:
K K
A=15fm (p,=1.7 GeV/c) W)/ 2 (C)(y.pr /1 ©.p)

d.,, =55/142 fn

— Phi: ® = K'K", BR~49%

— K™ from ¢ feed-down:
— 1t is likely to undergo reactions

with nucleus on the surface of E(C/W)
the target nucleus K~
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(Anti)Kaon and Phi with HADES

Secondary Pion Beam @ 1.7 GeV/c

High Acceptance Di-Electron — CEntRal BEam TRacker for PiOnS @ TU Munich
Spectrometer @ GSI — High v rates (up to 107 part./s)
— Self-triggering and o(p,) < 0.5 %
Wirth et al. Nucl. Inst. and Meth., Phy. Res. A, 243-244 (2016)
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(Anti)Kaons
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Kaon Selection

Applied cuts: Kaon yield:

* Primary vertex: - Signal: SIM(PID) — o from gauss — “gauss (fixed o) + poIN*/
*-85<zvertex<-5mm - Background: “exp‘ left tail (1t*) + “exp* right tail (p)
*-10<xy vertex<10 mm . Signal + Background:

* Energy loss: 0 < dE/dXMDC <50 . “gauss(o) + exp, + exp, (+ polIN)“

*Velocity: 0<pB <1
* Particle identification via dE/dx and p

Energy loss and magnetic field correction 0<y<0.2 390<p, <450 0.2<y<0.4 390 < p, <450
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Kaon Selection

Applied cuts: Antikaon yield:

* Primary vertex: - Signal: SIM(PID) — o from gauss — “gauss (fixed o) + poIN*/
*-85<zvertex<-5mm - Background: “exp* left tail (1)
*-10<xy vertex<10 mm . Signal + Background:

* Energy loss: 0 < dE/dxypc < 50 . “gauss(c) +exp, (+ polN)”

*Velocity: 0<pB <1
* Particle identification via dE/dx and p
Energy loss and magnetic field correction 0.2<y<0.4270<p;<330 0.4<y<0.6 270<p;<330
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Acceptance and efficiency correction

. . . x10°
based on simulation (GiBUU): g g
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Threshold

TT+p P, [GeV/c]
At 2Kt 1.711
ArorrK* 1.407
ArUK* 1.144
o2k 1.861
22K 1.568
o2kt 1.879
oKt 1.290
Skt 1.879
ekt 1.585
oK+ 1.290
K* 1.035
50(1385)rK* 1.680
3-(1385)moK* 1.680
3-(1385)K* 1.399
prKOK- 1.785
prUK*K. 1.790
pKOK- 1.497
nrttKOK 1.801
nreK+KO 1.801
nkK*K~ 1.495
n® (BR: 0.49) 1.559
TU+N

2UK* 1.296
prUKOK- 1.792
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Ratio: K-/K*(W)/K-/K*(C)
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Ratio: K-/K*(W)/K-/K*(C)

Inside HADES acceptance
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Yield extrapolation in p;
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Inside HADES acceptance

O<y<1.2
Particle o [mb]
C K 37.8
K 2.5
w K 296.9
K 8.1
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® Reconstruction

Applied cuts: Phi yield:
* Primary vertex: - Signal: “gauss + gauss*’
*-65<zvertex<-5mm - 0,:finite resolution effects
*-10<x,y vertex<10 mm - 0,: multiple scattering
* Kaon mass: 400 < M, < 600 MeV/c? - Background: “polN - (1 — gauss(x, threshold, o))**

* Particle identification via B and p
* (B=(p/V(p?+my?) £ 0.5)
Energy loss and magnetic field correction

600 MeV/c<p<1600 MeV/c  15°<@®<45° 600 MeV/c<p<1600 MeV/c  15°<@® <45°
[72] B [72]
S X?/NDF = 47.64 S | m+W X%/NDF = 91.40
8000 uw=1019.82 = 0.06 3 | w =1020.60 = 0.16
o =4.08 20001 0=6.03
Signal = 11310 B Signal = 5467
4000 I
1000~
2000 - . -
PR AT P S T A N T TN ST S NN SR ST S SR SN ST S R \\\\\\\\\\\\\\\\\\\\\\—\
£950 1000 1050 1100 1150 1200 850 1000 1050 1100 1150 1200
M, [MeV/c?] M, - [MeV/c?]
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pr-Y TOT Pr-y TOT p-6 TOT p-6 TOT

C | K| 22542 C ) 9146 C | K| 19215 C | ¢ | 11310

W | K| 11963 W | ¢ 5297 W | K| 10862 w | o 5467

M. L t /
1 W FADES AusAu — - San =199 Gev

¥ B HADES Ar+KCl n +C
©- A FOPINisha

0.8 - S ® /K (p;.y)=041=0.01 (stat)

V¥ NA49 Pb+Pb Central

0.6- | ssssse: Rediich R.=2.2 fm
’ I = Redich R_=4 2 fm

s | WOMD (tuned)
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(I)/K'(p,®) =0.59+0.01 (statr)

w+W
O/K” (pT,y) =0.44+0.02 (stat)
O/K” (p,@)) =0.50+0.02 (stat)
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Summary

Summary:

Kaons

* p-O and p;-y analysis almost compatible in terms of
reconstructed kaons

e K absorption in four kinetic observables

* Rapidity distribution of K* different for Cand W

* Rapidity distribution of K~ very similar for Cand W

* o(K*/K,C/W) inside HADES acceptance

Phi
* p-O and p;-y analysis almost compatible in terms of
reconstructed phis

e K from @ feed-down: &/K (C)=0.50+0.01 (stat)
®/K (W)=047=0.01 (stat)

Thank you for your attention!
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Statistic and Systematic Error
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Corrected Yield: @

Event-by-event acceptance and efficiency correction based on simulation (Pluto):

é X%NDF =1.30
1001 w=1019.51 = 0.59 * -
o =5.68 ..E B
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50? E o0 =5.58
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