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Motivation

* Why do we care about non-Gaussian issue?

e Source distribution function is in most models non-Gaussian and standard methods
of fitting experimental CF assume Gaussian source.

* Need to parametrize source properly in order to minimize systematic errors.

* Possible methods of studying the non-Gaussian effects of CF include:

* Source imaging, see talk by P.Danielewicz, P.Chung, D.Brown

* Spherical harmonics, see talk by Z.Chajecki

* Levy stable source distribution, see talk by T.Csorgd

* Edgeworth expansion
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STAR data

e AutAu collisions at energy \/SNN =200 GeV

* Year 2004 data, Full Field (0.5 T)
* ~11 M MinBias events

STAR detector:
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Event and Track selection

* Same cuts as in STAR, Phys. Rev. C 71 (2005) 044906
* Event cuts:
* Centrality binning {0-5, 5-10, 10-20, 20-30, 30-80} %

e zVertex £ 25 cm -

e Track cuts:

* pion dE/dx band £ 2 s
e remove dE/dx electron band
e p.=1{0.15,0.80} GeV/c

dE/dx (GeVi/cm)
T

B
T | T T T

e y=1{-0.5,0.5}
I I ! I [+ 1
e Pair cuts: > > > ﬂ: (GeWc;
° Id: -1, TU-TU i —— %ﬁ
/
/
* anti-splitting (-0.5 < SL < 0.6) : i &
* anti-merging (max. 5 % merged) & L5
ging (max. 5 % merg S

o k= {0.15-0.25,0.25-0.35, 0.35-0.45, 0.45-0.60} GeV/c . @ _ o 9
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Comparison to published STAR data
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* Bowler-Sinyukov fit to data
Clg)=(1-\y\ K (1+exp(- ¥ R 24q, )

* 3D identical pion CF 1s fit using the
Bertsch-Pratt parametrization in LCMS
frame without crossterms in asimuthally
integrated analyses

* No momentum resolution correction yet

e Radii are consistent within errors with
published STAR PRC71 data

* Difference in lambda in the lowest kT
bin explained by improved purity of
pion sample
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Identical T=Tt correlation function

O "“Ikt1 ={0.15,0.25] GeV/c; cen05%

Aside? Diong < 30 MeV/c

13—

Out

121

1.1

T T TR T S NN T ST ST N NN N N
o 0.05 0.1

0.15 0.2

q,, (GeVic

Doutr Yiong < 30 MeV/c

13-

Side

0.15 0.2

d.q (GeV/c

14

1.3

|dentical mr CF
Ao Data- PRELIMINARY

—— Bowler-Sinyukov fit

A = 0.406 + 0.002
R, = 5.80 +0.04 fm
R, = 5.24+0.03 fm
R,__ =6.47+0.03 fm

long

v?/NDF =1.11750

Aoypr Deige < 30 MeVic

Long

0.03 0.1 013 02

Qong (GEV/C

e A increases with kT

o All three radii ROS
decrease with &

1

* Non-Gaussian shape
mostly visible in long
direction

M. Bystersky

WPCF, Kromériz, August 2005



Identical T=Tt correlation function
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Identical T=Tt correlation function
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Identical T=Tt correlation function
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Levy source distribution fit

* T.Csorgd, et al.: Bose-Einstein correlations for Levy
stable source distributions, Eur.Phys.J. C36(2004)67

* The general form of two-particle BECF
C(g)=1+Ah exp(-( X R *qq,)"*)
* 0<a<2 ..Levyindex of stability

* o <2 ..CF becomes more peaked than a Gaussian and it
develops longer tails

* Taking into account the Coulomb effect, Levy source
distribution fit to data

C)=(1-M)+h K (1+exp(-( X R *q.4,) ™))

* Using Bertsch-Pratt parametrization in LCMS frame,
asimuthally integrated analyses, Rij=0 1#]
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Levy fit to identical 7Tt correlation function
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Levy fit to identical 7Tt correlation function
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Levy fit to identical 7Tt correlation function
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Levy fit to identical 7Tt correlation function
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fit vs. Bowler-Sinyukov fit
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004

T [kt ={0.15,0.25} GeV/c; ¢en05% |
g | Ueiges Gong < 30 MEV/C
ED.DE
ly
g
-0.02
Out a
9% - R AL E—r
4, (GeVic)
—004 _
- s qout, qlong < 30 MeV/c i
a | @
ED.DE— 8

dentical mr CF (Data - Fit) * Both methods follow

PRELIMINARY Y04 the same trend

e B-S Gaussian fit e Niether i1s
A B-Sfit (Levy) significantly better in
fitting 3D

experimental CF

-0.04, 005 0.1 0.15 0.2

Diong (GeV/c)

M. Bystersky

WPCF, Kromériz, August 2005 16



Levy source fit vs. Bowler-Sinyukov fit
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Levy source fit vs. Bowler-Sinyukov fit
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Levy source fit vs. Bowler-Sinyukov fit
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Levy source fit vs. Bowler-Sinyukov fit

Al 57 Pion HBT parameters, AuAu@200GeY
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Levy source fit vs. Bowler-Sinyukov fit

Al 57 Pion HBT parameters, AuAu@200GeY
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Edgeworth expansion

* Method suggested by T.Csorgd, et al.,
Phys.Lett. B489(2000)15, to study deviations
from Gaussian CF

* Edgeworth expansion arround 3D Gaussian
in B-S procedure

C'[G’a,ﬂ’s,ﬂ’a‘.} - “- - }u} | }J{L:Uul{ginv}

22 T2 3 3
( R —a R —aqp By
| }l‘}“ Lf(]lll{ginv} = &7 LM ow

o0

n=4.,n even

l'-"fJ.TE

1 > o Hy(0Ro) | X
n=4.n even

[ = Ksn i

L+ ) = Hn(gs Rs)| X

) n=4.n even ”!{ \/E}” B

[ = Kl n

Y el

* Unable to find the physical interpretation of
the fit parameters, it 1s not clear how to
compare extracted parameters to models that

assume Gaussian CF

Numbr of parameters

Gaussian 4
4th order 7
6th order 10
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Edgeworth expansion fit to identical T—TTCF

* Expansion up to 6th order 1is sufficient.

S"{AR Phys. Rev. C 71 (2005) 044906
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Summary

o Large statistics of year 2004 data ~11 M MinBias Au+Au events at \/SNN =200 GeV, i1s
being processed with the extraction of the k_dependence of interferometry parameters
for 5 centrality bins.

* (Gaussian fit to experimental CF is consistent within errors with STAR published data.

* Levy source distribution does not fit the experimental CF significantly better when
compared to standard Gaussian fit.

* Edgeworth expansion 1s an improvement but there 1s no clear interpretation of higher
order fit parameters yet.

* [t seems that at RHIC Au+Au collisions Gaussian parameterization 1is suffient to
represent experimental CF.

Thank you
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Edgeworth expansion

* Method suggested by T.Csorgo, et
al., Phys.Lett. B489(2000)15, to

STAR, Phys. Rev. C 71 (2005) 044906
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Correlation function for two identical bosons

e CF:
Pz(pinpj') - .
CZ(paapj) Pj_(p )Pj_(pj) l+ (CDS(Q’ T))
q—=Di— DPj
r=Ir—Yy
k=" *p)

* Bowler-Sinyukov fit in 3D Bertsch-Pratt parametrization:
Co(q, k) = (1= A(k) )+
)‘(E) KrCDUI(qiﬂV) (J' + E}Ip( Dut (k)q:mt 51de(k) Qsige — long (k)qmng 2"R-:.H_ﬂ:l-:n:lg (k)qnathIong))

Keou(Ginv) = squared Coulomb wavefunction integrated over source R = 5 fim

)\(E) = correlation strength, chaoticity

Gout = T - ET| Y o
out — =

[Fer N

|q_’T X JIE:—|_| BTy ~ QT_.-"- ide_._.-"
Gside — — = -

[Fer _
Qlong = Pzi — Pz, PT;
r
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