What we know about

HBT at RHIC
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What do we know about HBT?

+ Statistical interference measures R
C.=1+15 ()N 5158
+ Resonance decays reduce C,(q=0) -.--| _41

©4 3t
° ° ° 1 2.. 1
- Final State Coulomb modifies C, 1.1kps

1-R M

0.
- Expansion/dynamics make C, (k) - -
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«R...R stable from 5-130 GeV
«R, 1increases with energy
ong

+ «k,.dependences similar
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RHIC Run2 Preliminary Results

PHENIX PRELIMINARY \[8=200GeV, <k ;>-0.46GeV/c
R R R e

side e b out - long

R [fm] (" ™)

R [fm]{(n7)
LA L G e L

« Linear in A'” dependence, strongest for R e
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PHOBOS Run2 Results

0.2<y<1.5
Phobos preliminary 0.15<k,<0.35
200 GeV Au-Au 15% most central events
7\‘ Rout Rside Rlong Rzout-long

TUTU 0.54+0.02 5.840.2 5.1+04 6.810.3 4.9+1.7

T 0.57+0.03 5.840.2 4.9+04 7.3+0.3 4.5+1.9

Systematic error on radii of 1 fm, on A of 0.06

* Phobos (non-cross term) radii are consistent
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Ceres— Y.M. Sinyukov et al, Phys. Lett, B432:248 (1998)

Partial Coulomb Correction

M.G. Bowler, Phys. Lett. B270:69 (1991) Coulomb corrections to Bose-Einstein
correlations have been greatly exaggerated

Commenting on the advent of high statistics data sets - “Very soon our
understanding of the phenomenon will become limited by systematic uncertanty in
the correction of raw data.”

C2:Ccore+chalo
C,=AF(1+G)+(1—-2A)

+ If we apply it, how do we know it's right?
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31 Correlations

nucl-ex/0306028, R. Wilson, OSU 1
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ol HH “r—1 37 source assymetry analysis hard
1; 2000 00 600 BO0 U 2000 4000 G000 mi.uF - Heinz & Zhang, Phys Rev. C56:426 (1997)
2 (MeViio? . . . .
Cam + Q=0 extrapolation gives chaoticity
R,(Q,=0) 3-2¢
ry(Q;=0)= — =

R2<Q2:O)3/2 8(2—8)3/2

* STAR Au-Au central consistent with =1
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Tt Coulomb Interaction
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* STAR 1'nt” clearly inconsistent with full Coulomb
+ PHENIX obtains reasonable agreement for 50% Coulomb
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Partial Coulomb (2)

M. Noriega, OSU
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STAR Au+Aw 200 GeV data - Test of Coulomb Methods
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STAR 7K correlation

nucl-ex/0307025, Fabrice Retiere, LBL

A Calculations Data
Blast wave AT

1
1} 005

s L]
K = K] = [K,| (Ge¥ic)

FiG. & Comparizon of Lthe coreelation fonclions belween
dala and model. Upper papel, S correlalion looclion.
Lower panel, ralio O f0- wilh respecl Lo Lhe sign ol &,

pair o (T dAvt, b (M) y* J dol
T 122206 63212 ERESN
rT-RNT 122207 -7 212 X6/
KT 13208 =h3 12 AL

- Ratio C_ (k")/C_, (k') measures

displacement T source relative to K
+ Fits include FSI

+ Combined 1D Gaussian fits 1n
pair frame data give space-time
displacement of -5.6 +- 0.6 fm

TR 12T 206 —46 210 431/%

* Models give qualitative description
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PHENIX 2proton correlation

+ Fit symmetrized wave functionsg £,
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- Proton/Kaon sources consistent with m.. scaling

2003-Sep-06 Ron Soltz - ISMDO03 11




Centrality Dependence

« 5 Energies, 3 experiments, k. from 0.32-0.46 GeV/c
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+ Rapid increase in Rlong at high energy

+ Systematics fairly well constrained
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Model Comparisons ... the HBT Puzzle
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Comparison to p-p collisions

« PHENIX, STAR, E735 (2D), NA27 (1D)
- all radit normalized to unity at k. =0.5

» What is the origin of k_dependence in p-p? e W E
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Backup

| afim Qinv Coulomh Correclions (antd Gamows] | | Ralios fo CorAL Coulomh |
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