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In comparison with typical pion femtoscopy, there are following advantages:

« Kaons contain strange quark
. Smaller cross section with hadronic matter
. More difficult due to ~ 10 smaller statistics

K*K* & KK~ - “standard femtoscopy” at low g;,,
. Extraction of source radii

Lednicky: Phys.Part.Nucl. 40 (2009) 307-352

Pratt et al.: PRC 68 (2003) 054901

K*K~ correlations - femtoscopy with narrow resonance <.

« Using strong final-state interaction via ¢(1020) resonance
* Predicted to be sensitive to the source size
« Statistically advantageous

« Challenge - extension of femtoscopic formalism to higher g,
» First systematic study
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The Solenoidal Tracker at RHIC (STAR)

« PID at mid-rapidity with full coverage in
azimuthal angle

Main subdetectors used for this analysis:
« Time Projection Chamber (TPC)
« Time of Flight (ToF)

Data sample: Au+Au collisions at /sy = 200 GeV
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Construction of correlation function
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Momentum resolution

Correction for detector effect — limited single- ¢,/ .,
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Fitting — extraction of source size
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Fitting of 1D & 3D CF + Gaussian source
“standard” Bowler-Sinyukov method:

2 2
1D: CF(qiny) = |(1 = A) + AK (qiny, Rinp)e ™ Rinvlino | N,

3D: CF (4,95 ) = |(1 = ) + 2K (inp Riny)exp(—q5R2 — qZR

Phys. Lett, B270:69—-74, 1991

—qZ Rz)]N

Fit example: 1D correlation function & projection of 3D correlation function
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Results: Kaon HBT radii & Blast-wave
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Blast-wave parameterization can provide additional insight into the freeze-out configuration

of studied system

Simultaneous fit of spectra and HBT radii
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Results: Kaon HBT radii & Blast-wave
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Comparison of 1D unlike-sign to theoretical model
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Extracted space-time extents from like-sign kaon femtoscopy are used for theoretical
calculation of unlike-sign correlation function

In my work, following theoretical and hydrodynamics models were used:

- Lednicky model of final-state interaction Lednicky: Phys. Part.Nucl. 40 (2009) 307-352

* Includes ¢(1020) resonance
» Gaussian parameterization of source

« THERMINATOR 2 - THERMal heavy 10n collisions generaTOR 2
» Statistical production of particles + resonances decay

arXiv:1102.0273

« Blast-wave parameterization of the freeze-out configuration
* No FSI

» In this work interaction is described by Lednicky model
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Comparison of 1D unlike-sign to Lednicky model
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Comparison of 1D unlike-sign to Lednicky model
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Conclusions
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Vs
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Conclusions

Measurement of K*K* & K'K- correlations in Au+Au collisions at 200 GeV
« Purity and Momentum resolution correction are applied
« Extraction of source radii R;,,, from 1D CF
» Extraction of source radii Ry, Rsige @and R,y from 3D CF

« Performed blast-wave fit - freeze-out configuration is extracted

First systematic study of K*K- correlations in Au+Au collisions at 200 GeV
« Strong centrality dependence in ¢(1020) region
* Ky dependence in ¢(1020) region
« Experimental correlation function are compared to the theoretical calculation and
hydro-based models prediction

Outlook:
» Master Thesis defense in June 2016
« Estimation of the systematic errors
« Paper proposal
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Construction of correlation function — Pair cuts
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Femtoscopy : _y _ _realpairs L. . ., .,
. : Experlmentally, CF(Qiny) = imedairs // 7 / 7 7 v/
Kaon femtoscopy Pair cut
\ / * -0.5< Split Level < 0.6 Phys. Rev.C 71 (2005) 44906 * ]
[ Datasample | « To remove track splitting — one track /
reconstructed as two tracks

( Kaon identification | * FraCtlon Of Merged HItS < 0-05 +

< / « Toremove merged tracks — two tracks [ * *

[ Construction of CF | with low q,,,,, reconstructed as one track W A\ \ L\
SL=-0.5 SL=0.4 SL=1 SL=1
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Momentum resolution in more detail
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Construction of CF
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Momentum resolution in more detail — parameters from MC
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Momentum resolution in more detail — parameters from MC
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Detector acceptance and unlike-sign correlation function
e
Different cut on pseudorapidity = different number of kaons from ¢(1020) decay
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Blast-wave model
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Comparison of 1D unlike-sign to THERMINATOR 2
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Comparison of 1D unlike-sign to Lednicky model
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