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Motivation

LHC 2.76 TeV
HIC 200 GeV
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®» |n order to make
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Correlation femtoscopy

P:,
)  Femtoscopy allows to measure:
« Size of the emission source

« SOurce shape & orientation
« Lifetime & Emission duration

V Chaoticity (1)

Duration Time (1)  System expansion dynamics are

influenced by:
« Transport properties
« Phase transition/Critical point
« Initial-state event shape

Extracted radii measure the
homogeneity lengths of the source



Longitudinally Co-Moving System
(LCMS)

* The Bertsch-Pratt parameterization:
* iong (Riong)— along the beam direction

* Qg (Ry,1)— direction of average fransverse
momentum of the pair

Jyge (Ryge)— PErPEndicular to the out and long
dlrec’rlons
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Correlation function

Simulations were performed with the Ultra Relativistic Quantum Molecular
Dynamics (UrQMD 3.4) transport model.

[M. Bleicher et al. J. Phys. G25 (1999) 1859-1896]
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A(q) — g distribution with ~ Weight =1 + cos(AxAp)
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B(a) B(q) — g distribution with  weight = 1
.
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First part: HBT In
asymmeftric d + Au and
He?® + Au at 200 GeV

system




1. Correlation function for
positive and negafive pions
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2. Fit of correlation functions
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Exponential fit gives better description that the Gaussian
one




R, (fm)

F

-

T |

0.8

0.6

0.4

0.2
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4. Radii dependence of fransverse momentum
for different multiplicity

Gauss fit Exponential fit
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multiplicity events (Nch < 20) femtoscopic parameters obtained for He® + Au and d + Au are
consistent within uncertainties

r multiplicities femtoscopic radii obtained for He® + Au are systematically larger than those for

d + Au



Second part:
Azimuthally sensitive HBT
IN Cu + Au and Au + Au
at 200 GeV




Azimuthally sensitive HBT wrt. To the
event plane

In heavy ion collision v
spafial anisotropy | 37
lids to momentum i il
anisotropy. In non- !T_Z/\/ s
central collisions z

created medium
can be tilted in ( e,
reaction pJdne T

Reaction Plane

Azimuthally
sensitive HBT
measurements
allow us 1o probe
shape and
orientation of
emission source
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2. AU+tAu@200GeV: azimuthally differential
femtoscopic mesurements
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3. CutAu@200GeV: azimuthally differential
femtoscopic mesurements
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4. CutAu Vs. AutAu@200GeV
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Summary

» Pion femtoscopy in d + Au and He3 + Au collisions at 200 GeV

» Correlation functions for positive and negative pion pairs are
the same within the stafistical uncertainties

» Gaussian Vs. Exponential source:

» Exponential fit gives better description that the Gaussian one

» The femtoscopic radii for exponential fits as compared to Gaussian
fits systematically larger

» Exfracted femtoscopic radii decrease with increasing k; and
decreasing multiplicity

» Azimuthally sensitive HBT in Cu + Au and Au + Au at 200 GeV

» |n 3D analysis with respect to the first-order event plane the
oscillations of the radii were observed as the function of
azimuthal angle

» The extracted radii for Au+Au collisions are systematically larger
than those for CutAu at the same centrality and pair
fransverse momentum
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