Pion Interferometry with Levy-stable s

N +/Syy = 200 GeV Au+Au collisions at RSy
o =  (@Brakhaven

Introduction to femtoscopy and the appearance of Levy-type sources

1) Femtoscopy for identical particles |2) Levy-type source functions '3) Final-State Interactions (FSI)

e Pair momentum correlation e Correlation function

» Appearance of such sources [1-6]:

(relative momentum Q): anom. diff., crit. behavior, jets, decays | (w/o FSI, w strength param. A):
5 L(a,R:T) = 1 d3qeiqre—%\qRCI\a/2 .
C2(Q) = | DM)|ho(M)| dr iz Co(Q) =1+2-e (RO
= R;T . . .
 Pair source function A= 00h  Correlation function with Coulomb
pair separation r, avgerage mom. K): /o correction X |6]:
D(r) = L(a, 2"/*R;7) C(@Q =1—A+1-% - (1+ e RO"
D(r,K) = | d*pS|p+ _ K|S|(p— d K)| -evy exponent. ° —(RQ)“
F82) = PP T35 2’ a = 2 Gaussian, @ < 2 power-law [*%* = J Do) dr)/(1+e
. Lévy-scale parameter R: » Strong Interaction - small effect | 7]

connection to geometry = 1.8

Coulomb only
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Measurement and fitting of two-pion correlation functions
4) The STAR experimental setup

5) Measurement of the corr. func. 6) Example fit to a measured C(Q)

* \Vertex position, centrality: * Run-11 Au+Au, /syy = 200 GeV, [ Iterative fitting method,
BBC, VPD, TPC ~550 M euvts. Coulomb FSI & Levy source
* Tracking and momentum * Event-mixing: C(Q) = A(Q)/B(Q)
reconstruction: TPC « A(Q): * Track and pair systematic uncert.
pairs w members from same evt. | !llUstratéd with boxes

*B(Q):

pairs w members from diff. evt.
* C(Q) measurements:

*Avg. tr. mom.: k. = 0.5 |K; + Ky |+ Fits converged with

* Fit range study Included In total
systematic uncertainty

21 bins, conf.level > 0.001 Iin all cases
(0.175-0.750) GeV/c
e S 0-109%,10-20%, 20-30%. 30-40%

momxcharge [GeV/c]
d 1.6 STAR Run-11 preliminary, 10-20% Au+Au, SNN =200 GeV, nirt

15 t C,(Q) measured, k_=(0.250-0.275) GeVic, (m_) = 0.297 GeVI/c’
— C,(Q) fit func., Levy source + Coulomb FSI + linear bkg.

' - e = (-0.0388 + 0.0031) c/GeV
1.3 N = 1.0043 + 0.0004

) = 0.788 + 0.007
R = (7.11+ 0.04) fm
o. = 1.387 + 0.008

Y*INDF = 74/58
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my and centrality dependence of the source parameters

STAR Run-11 preliminary £ Au+Au@jys,,=200 GeV, t'n*
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7) Correlation strength A :g

- Increase from low to high my = /m2 + k7 1.1
e Decrease from central to peripheral

8) Lévy scale R
*R = Ro(Amy + B)™'/5

good description for m dep. = 1 0-10% & 10-20%
* Decreases with centrality (connection to geometry) ' } 20-30%71 30-40%

el

9) Levy exponent a

*a = a, constant fit, 8 Wﬂﬂﬂﬂﬂﬂﬂa e creccon i
good description for m, dep. P : W
2 04 o0
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STAR Run-11 preliminary £ Au+Au@jys,,=200 GeV, i+ - STAR Run-11 preliminary [ Au+Au@\s,,=200 GeV, n'r*

ReR (A mB) | po10% §1020% f 18 F010% i1020%
R,=1fm | I 20-30% | 30-40% - P e e j d

L v2INDF =13/20,CL=89% | y2/NDF =11/20, CL = 96%

oty = 1.326+0.002(stat)"y o 0(syst)[ 0, = 1.390:+0.002(stat)’ o3 (syst)

» Slight Increase from central to peripheral 0.

m
=

CL = 93% = CL = 96%

= 2INDF = 10/18 = y2INDF = 9/18

= Alc2GeV] = 0.20+0.02 = A[cGev] = 0.210.02

=B =0.1210.05, & = 0.80+0.14 £ B =0.08:0.03, & = 1.00+0.13
-~ CL = 40%, y2/NDF = 19/18 -~ CL = 62%, x2INDF = 16/18

= A[c2GeV] = 0.26+0.02 = A[cZGeV] = 0.31:0.01 |
= B =0.09+0.03, £ =0.97+0.13 | B =0.17+0.06, { = 0.79+0.14 - v2INDF =26/20,CL=17% [ %2%NDF =10/20, CL = 97%
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20 oy = 1.416+0.003(stat)’ > %(syst) [ 0, = 1.444+0.004(stat)*>2%(syst)
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Conclusions

10) Summary, outiook

-
| | | = 1.5
*Plon palr source described by
Levy distribution

1.45

*m, and centrality dependence
investigated 14

| evy-exponenta = 1.3 — 1.5, 1 35
not Gaussian (a # 2) '

* INdependent of mr, 1.3
slightly decreasing with N,

* Next steps:
similar analysis In 3D,

100

STAR Run-11 preliminary
Au+Au@y's,,=200 GeV, 1

150 200 250 300 350

Nart
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