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e[ntroduction

*Run?2 (200GeV Au+Au) Pions
*Coulomb Correction

eBetter Correlation Calculation
eKaon and Proton Interferometry



An unresolved subject
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Considered Resolutions
Unlikely Solutions Interesting Possibilities
*flow 1nitial conditions *opaque source/ high emissivity
elatent heat /freeze out temperature | ®supercooling
ecarly chemical freeze out *ViSCOsity

—~——
PH-<ENIX M. Heffner Quark Matter 2004



interferometry

200GeV Au+Au 0-30% centrality
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Coulomb correction does

significantly effect radii widening
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Better Coulomb Correction

The coulomb correction 1s
problematic in general,
but the biggest error 1s
over correcting.

Bowler, Phys Lett B 270 (1991) 69-74

Solution:

Reduce the coulomb correction by A

to prevent over correction. Similar
to CERES in QMO?2.

G = parameterized gaussian
F= coulomb correction
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Particles that do not directly
originate from the collision
should not be corrected.
weak decays, bad pid, etc...

Bose-Einstein
+ Coulomb

No Interactions



Core-halo model

pi+pi- correlation is clearly SR . pi+pi- data
. . . 1.4— |
inconsistent with a full I Full Coulomb

correction |
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Transverse momentum

130GeV and 200GeV Au+Au

¢130GeV and 200GeV
results are consistent

*Two Coulomb models
within systematic errors

0-30% centrality

<N >=281
part
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Open Circles — Full coulomb

*Radii show linear dependence

on N 1/3
part

eFull coulomb correction

reduces Rout, increases
Rside and Rlong

eEffect of full coulomb on
Rout/Rside i1s amplified

0.2 <kt<?2.0GeV
<kt>=0.45 GeV
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Closes Triangles — partial coulomb
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Kaon and Proton Issues

Correlation formed by:

Quantum Statistics

Coulomb

Strong Potential (small for pions)

*Coulomb correction increases with mass

eError from coulomb correction
increases with mass

*Protons have strong potential with spin

Standard fitting => Error for kaons
impossible for protons
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Correlation

Putting Interactions into the Fit

Koonin-Pratt eq.

Caq)

Symmetrization
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Kaons

Coulomb 1n Fit

no Coulomb correction
to data

Fit Model
eKoonin-Pratt
e(Gaussian Source
*No strong potential
*Coulomb

No olgvious kt dependence
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Protons

Fit model

eKoonin-Pratt

e(Gaussian Source
*Nucleon-Nucleon potential
*Coulomb
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centrality
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200 GeV AusAu .PP Central events have higher probability
of a kaon or proton pair... limits
centrality range

Both kaons and protons show
* increase of radius with number
of participants
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1D Radu Comparison
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Summary

*Run2 (200GeV) statistics have provided so far:

e kt range to 1.15 GeV

* centrality

* kaons/protons
*Rout/Rside 1s effected significantly by coulomb correction
*Best coulomb correction gives Rout/Rside consistent with 1.0
*Protons and Kaons consistent with pions and mt scaling

Outlook

*Non-identical
*Reaction plane

*3D protons and kaons
*Higher kt range
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