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1) Relativistic Heavy lon Collider (RHIC)
Brookhaven National Laboratory (BNL), New York
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2) Few words about femtoscopy

Single- and two- particle distributions

dN . S(x,p) — emission function: the distribution
P,(p)=E— ZI d*xS(x,p) of source density probability of finding particle
d'p with x and p
dN
Pa(Py P)=E By g = = [ d*x,S(x,,p,)d"X,S(x, p,)D(%, P,IX, P;)
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The correlation function

P,(p, p,)
(py) P,(p,)

C<p11 p2>: P,



| Proton - proton correlation function, Rinv= 3fm |
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3) Results of p-p correlations from lower energies

400 AMeV, central collisions
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4) Analysed data, particle ldentification - PID

2m c’p’ B

Au+Au 200 GeV 70-80% —dE _ 4m nz* e* N
I{1-p?|

- 2 p2
dx m,c* pB° 41g,

-

107 [
3:10° E- energy

x- distance

B=v/c (v- particle velocity,

c- speed of light)

m, - electron mass

z- particle charge

n — density of e- inside medium
n=N,Zp/A

N,- Avogadro's number

A, Z- atomic and mass numbers
p — medium density
C b ey |- ionization potential
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Analysed data: 3 centrality classes (the percentage
of the total hadronic cross-section
of the collision):

Vs =7.7GeV:3.0M 0-10%

Vs, =11.5GeV:10M 10-30%

Vs, =39 GeV: 85 30-80%

Vs =624 GeV:5M

‘/SNN =200GeV: 11 M Selected protons and antiprotons:

p in [0.4, 0.9] GeV/c
p; in [0.4, 0.8] GeV/c

rapidity y in [-0.5, 0.5]



An importance of applied corrections

Au+ Au @ 200 GeV
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Au+Au collisions @ 200 GeV

Proton femtoscopy @200GeV

STAR preliminary
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-10 millions of minimum-bias data analyzed

- Applied corrections: purity, resolution
smearing, residual correlations

- Centrality dependence is shown

- Gaussian source distribution assumed
(the same source size in each direction)

- Agreement of experimental data and fits
is very good

e centrality 0-10%
e centrality 10-30%

=
o
|IIII|IIII|IIIITIIII|IIII|IIII

e centrality 30-80%

R B Ry N 0 3 W 1 W 2 W 18 JO 1.3 W 5 JOROY 1. S (35 o [ 0 T 16 3 T 1 YO 23 T [, Y 2 2,5
0.02 004 0.06 008 01 012 014 016 0.18 0.2 0.22
k* [GeVic]

o

- The analysis of two-baryon correlations
for all proton and antiproton systems
(in the same experimental conditions)

- The sizes of antiproton emission region
measured

- Data corrected for the residual correlations
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Results from BES program: @ 7.7 GeV

Proton-proton CFS 1.7 Ge\_/ AutAu
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Results from BES program: @ 7.7 GeV - fits

CF(k¥)

Proton-proton CFs 7.7 GeV Au+Au
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The fitting formula based on wave functions:
includes:

QS + FSI (identical systems)

FSI (nonidentical systems)

Discrepancies between estimated source sizes
within the same collision centrality indicate

an importance of applying significant
corrections: purity and Residual Correlations
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Estimations from purity and Residual Correlations for BES are ongoing!



Results from BES program: @ 11.5 GeV

CF(QInv) [GeVI/c]
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CF(k*)

Results from BES program: @ 11.5 GeV - fits

Proton-proton CFs 11.5 GeV Au+Au
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Estimations from purity and Residual Correlations for BES are ongoing!



Results from BES program: @ 39 GeV

CF(Qlnv) [GeVI/c]
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Results from BES program: @ 39 GeV - fits
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Estimations from purity and Residual Correlations for BES are ongoing!



sSummary
- Data analysed: 7.7 GeV, 11.5 GeV, 39 GeV, 200 GeV

- 1D correlation studies done
- (p-p + pbar-pbar) and p-pbar systems checked
- estimation of purity and Residual Correlations done for 200 GeV
- strong contamination of Residual Correlations is seen as
discrepancies between estimated from correlation functions
of identical and nonidentical particle combinations source sizes

within the same collision centrality

Plans:

- To estimate Residual Correlations for BES data
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The fraction of proton-proton pairs
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MEASURED
p-A and p-A
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The estimation of p-A
residual correlation
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