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3) Final-State Interactions

» Correlation function (w/o FSI, w strength param. 2):
Co(Q) =1+ 1-e RO”
» Correlation function with Coulomb correction X [6]:
C,(Q)=1—-214+21-K(Q;aR) - (1+ e RIY)
.« K = (f D(r)|1/JQ(r)|2dr) /(1 + e=RO™) numerical integ.
» Strong Interaction might have a small effect [ 7]

* Pair momentum correlation (relative mom. Q):

2
C,(Q) = [ D)o (™)| dr,
Yo (r) wave-function contains final-state interactions
» Pair source func. (pair separation r, avg. mom. K):

5K)s(p—5.K)
% Py

* Reasons for the appearance of such sources [1-6]:
anomalous diffusion, critical behavior, jets, decays

(2711)3 j d3qeidre 7R

S(r) =L(a,R;r) = D(r) = L(a, 21/“R;r)
* Levy exponent: « = 2 Gaussian, a < 2 power-law

L(a,R;1r) =

e Levy-scale parameter R: connection to geometry

}Coulomb only

m } Coulomb + strong
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4) The STAR experimental setug
 Vertex position, centrality: BBC, VPD, TPC

* Run-11 Au+Au,

\VSNN — 200 GeV,
~550 M evts.

* Pion-ID by TPC+TOF,
kinematic and
pair-cuts applied
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* |terative fitting method, Coulomb FSI| & Lévy source
* Track and pair syst. uncert. illustrated with boxes
 Fit range study included In total systematic uncert.
 Fits converged with conf.level > 0.001 in all cases

* Tracking and momentum reconstruction: TPC
 Particle ID: TPC (dE/dx), TOF (time of flight)
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Barrel EMCal STAR Run-11 preliminary, 10-20% Au+Au, |s_, = 200 GeV, n*r*

Time Projection Chamber

4 C,(Q) measured, kT = (0.250-0.275) GeVIc, <mT) = 0.297 GeVI/c’

e Fvent-m |X| ng method: — C,(Q) fit func., Levy source + Coulomb FSI + linear bkg.

_ 4 T e = (~0.0388 + 0.0031) c/GeV
C(Q) A(Q)/B(Q) momxcharge [GeV/c] | N = 1.0043 + 0.0004
* A(Q): pairs with members from same event ) =0.788 + 0.007
_ _ _ | R = (7.11+ 0.04) fm
* B(Q): pairs with members from different events o.=1.387 + 0.008

v>/NDF = 74/58
* C(Q) measurements:

 Pair avg. transverse mom. k. = 0.5\/1{,3 + K,
21 bins, (0.175-0.750) GeV/c
» Centrality: 0-10%, 10-20%, 20-30%, 30-40%

- Increase from low to high m; = y'm2 + k2 * R = Ry(Amy + B)~/$ good description for m; dep. |* @ = a, constant fit, good description for m; dep.

» Decreases with centrality (connection to geometry) |+ Slight increase from central to peripheral

» Decrease from central to peripheral

R=R,(A m+B) "> } 0-10% # 10-20% . ig?g;ﬁ ?;gjg:b
1 20-30% I 30-40% t 20-30% | %o

CL = 93% = CL = 96%

x2INDF = 10/18 x2INDF = 9/18 _

AlcGev] = 0.20+0.02 Alc?Gev] = 0.21:0.02 ‘ T oy = 1.32640.002(stat) 2% (syst)[ 0, = 1.390+0.002(stat)’-3(syst)
B = 0.12+0.05, £ = 0.80+0.14 [ B =0.08+0.03, & = 1,00+0.13

CL = 40%, x2/NDF = 19/18 CL = 62%, 72INDF = 16/18

A[c%GeV] = 0.26+0.02 Alc¥GeV] = 0.31:0.01 _

B = 0.09+0.03, £ = 0.97+0.13 [ B =0.17+0.06, & = 0.79+0.14 +2INDF = 10/20, CL = 97%

t 0-10% ¢ 10-20%
1 20-30%1 30-40%

':D:tn_'l_d.l.:l.n..-ﬂ-.ﬁ.htzj T
_LU-I Noow g T qIF

[V TR S O T i T e

0ty = 1.41620.003(stat) ) ooa(syst) [ 0,y = 1.444:+0.004(stat)’ ) 0oc(syst)
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* my and centrality dependence investigated

| |

» Levy-exponent ¢ = 1.3 — 1.5, not Gaussian (a # 2)

* a Independent of mr, slightly decreasing with N,

N oS N R

- Next steps: similar analysis for kaons, lower energies 100 150 200 250 300 350
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