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The Role of A(2035)**

in p+p — 2(1385)*+n+K*

Agakishiev et al. Phys. Rev. C 85, 035203 (2012)
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Kaons in Medium

Schaffner et al. Nucl. Phys. A 625, 325-346 (1997)
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Demorest et al., Nature 467 (2010)
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Kaon Nucleon Potential
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Kaon Nucleon Potential
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First understand elementary reactions!
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Constraints for Transport Models

Transport models often used for physics interpretation
Need of calibration on elementary reactions (e.g. p+p)
— cross sections, angular distributions, resonance contributions

E.g. p+p @ 3.5 GeV —Inclusive K(S) production
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— Neither cross sections nor angular distributions are described!

HSD: Cassing et al., Phys. Rep. 308, 65 (1999) |UrQMD: Bass et al., Prog. Part. Nucl. Phys. 41, 255 (1998)
GiBUU: Buss et al., Phys. Rept. 512, 1-124 (2012)
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p+p Reactions associated with K°

- Examples -
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Measured Exclusive Cross Sections
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Measured Exclusive Cross Sections
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Measured Exclusive Cross Sections

. p+p - X +p+K° ; p+p - P+p+r +K°
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The HADES Experiment @ GSI, Darmstadt

Pre-Shower
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High Acceptance Di-Electron Spectrometer:
* High acceptance for dilepton pairs

* Momentum resolution = 3 %

Particle identification via dE/dx

1.2:10° events in p+p @ 3.5 GeV



Data Sample

Events with the 4 charged particles p, n*, n*,

Considered contributing channels:

p+p - AZ+AT +K° p+p — X1385)" +p +K°

| L 69.2% | L
€ =331/254 MeV 100% | &=1385 MeV > A 87.0%
p+p - A+ +K° p+p - Zr+p+K° £ = 551 MeV
€ = 485/408 MeV > n 48.3%

& other K° production channels each with rather small contribution

— All reactions simulated with a Monte Carlo event generator
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Invariant Mass (rt*, )

I |
3 bq \ 1 Mo=4949:02MeVic? Data sample:
h e 612'2“?-285""9\”‘: events with 4 particles (p, m*, *, 1v)
! ! 0 = + .
* S/B=0.64 with cuts on the Kg decay topology.

Low mass and high mass sideband
used to emulate the kinematics of
the background.

400 600 800
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Simultaneous Fit to 5 Observables

with total sideband

* sideband constraint to =+ 30%
— X2/NDF = 2.57
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The 5 fitted Observables
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MM(p,tt, 1) and MM(p,t*,t*, )
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MM(p,tt, t*, 1) with cut on MM(p,t*,0)

- in ACCEPTANCE -
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M(p, 1t*)

- in ACCEPTANCE -
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Angular Distributions

Scaling from simult. fit used for simulation
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Including Angular Anisotropy

p+p—-2Zt+p+K°:fromCOSY-TOF at E,,, = 2.26 GeV
p+p—2(1385)" +p+K%: from2(1385)* + n + K*
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Abdel-Bary et al., arXiv:1202.4108v1 [nucl-ex] | Agakishiev et al., Phys. Rev. C 85, 035203 (2012)
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Angular Distribution of A** Candidates

- in ACCEPTANCE -

X2/ndf (anisotropic sim.) = 1.87
X2/ndf (isotropic sim.) = 25.64
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Corrected Angular Distribution
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Cross Sections

of Exclusive Channels

statistical uncertainty: relative stat. uncertainty of experimental data
systematic uncertainty:

e variation of secondary vertex cuts each by £20%

e variation of the sideband integral in M(rt*, ') by =20%
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Cross Sections

Reaction: p + p— oisotropic [Mb] 0'anisotropic [ub]

A+p+mt +K°
A+ AT +KO
2+ p+nt +K°
0+ AT + KO

2t +p+K°

%(1385)* + p + K°
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2.37 +£0.02791%8 +0.17 2.57+0.02%931 + 0.18
25.56 + 0.081182 +1.79 29.27 1+ 0.087}57 + 2.06
1.40 £ 0.021%941 +0.10 1.35 4+ 0.02%%12 + 0.09
9.17 + 0.05*14> +0.64 9.26 + 0.05753] + 0.65
24.25 +0.631332 +1.70 26.27 + 0.64%337 + 1.84

13.15 + 0.057337 £ 0.92 14.354 0.05%1779 + 1.00

—— ——

systematic uncertainties from normalization to elastics
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Cross Sections compared to World Data
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Summary

Agakishiev et al., Phys. Rev. C 90, 015202 (2014)

SUMMARY:
» Extraction of cross sections for K° channels with help of incoherent simulations
e Clear sign for angular anisotropy in the production

— A+ ATt + K° has strong anisotropy

— 29 + A*t + KO has less anisotropy

— Difference in angular distributions observed also in COSY-TOF study

ofp+p—-A/Z°+p+ Kt @p,..,=3059 MeV/c

Abdel-Bary et al., Eur. Phys. J. A 46, 27-44 (2010)
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K*(892)* Contribution?

p+p — A2+ p+K@92)" g = 230/257 MeV
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— Not enough acceptance
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Invariant Mass (rt*, ') & MM(p,t*, )

cut @ 1100 MeV/c? for background selection
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Fit Sideband Sample to Momentum

of K2 Background

cut @ 1100 MeV/c?
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dPd® Comparison

Sideband Sample vs. KgBackground
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M(p, TT*) total strength to non-resonant
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Variation of the A, Coefficient

Legendre polynomial:
y =Ag + Arx + A5(3x? — 1) + A35(5x3 — 3x) + A4z (35x* — 30x% + 3)

L responsible for the strength of the anisotropy

o) L
S =
x =
<
N o
<
X%/ndf = 1.827 X2/ndf for isotropic sim:
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AATKC
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Angular Distribution of A** Candidate

- in ACCEPTANCE -

All channels simulated with ISOTROPIC angular distribution
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Correction of A+(p+mrt*)/A+K°
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Subtraction of all contributions except A+p+r*+K°

and A+A**+K% in experimental spectrum with
N\-selection — assuming correct yield and angular
distrubutions of subtracted channels

Calculating the correction matrix from simulation of
these channels with the extracted angular distributions
and cross sections

— Analogous for 2 associated channels
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