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QGP phase Mixed phase

Some models predict that the source size
will become bigger and duration time
become longer via QGP phase

PHENIX and STAR result show that
source radii don’t increase and no
duration time at sqrt(s,,)=130GeV

Duration time
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Physics Motivation of HBT analysis
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PHENIX Run-2 Experiment

PHENIX Detector - Second Year Physics Run

Au-Au Run-2 (8/15/2001~11/25/2001)

* sqrt(syy) 1s Increased to 200GeV

from Run-1 (130GeV)

« About 92 million min. bias events.
(this analysis is based on ~10M events of
first data set among it)

Beam View East

PHENEX Detector - First Year Physics Run

« EMC detector (west arm) acceptance

sector0-1 (Run-1) = sector0-3 (Run-2)
(this analysis 1s based on charged pions which
are 1dentified using EMC-timing module)




Data selection

e Run & Event selection
> Full field data
> Bbc-zvertex < 30 cm
> centrality in the top 30%

e Track selection

> Dch good quality
> pr>0.2 GeV/e
> EMC-Track matching cut < 20 <

* After these selections

Total events = 428K (Run-1)
Total tracks = 9800K (Run-1)
Total events = 2097K (Run-2)
Total tracks = 53000K (Run-2)

.EMC track matching resolutien in phi direction
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|!1.E distritetion at EMGal (p=056-07 GeaVich

Particle identification

p vs Mass*® at EMCal
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Two-track (pion) separation quality cut
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This Cuts are same as
Run-1 analysis
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Two particle correlation

Bertsch-Pratt parameterization 4
_ q,,, (actual pair) G
q.,, (mixed pair) ?

—

=1+hexp(~qiR% ~qiR} ~q;R; ~qi,) I /4

=1+Xexp(-q}sR s ~a3oR30 ~q R} ) rect
P\ 7qrsR1s TqQroR1o TRy Beam direction Beam direction

Q. (actual pair)

~All possible pair combination of identical particle within same event
(g, (mixed pair)

>Stored 200 events

>All possible pair combination of identical particle between different event
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qinv (qside1qout1q|ong) CIStrlbUthnS

|q—inuarian1 distribution of actual pair
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A Correlation function at sqrt(s,,)=200GeV
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« Coulomb effect is corrected iteratively
by the full Coulomb correction
« No acceptance correction.

Same analysis procedure
as Run-1
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L Comparison between sqrt(s,,)=130 and 200GeV
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Conclusion

e pi-plus (22M) and pi-minus (20M) pairs are analyzed at sqrt(syy)
= 200GeV using first data set.
(The statistics 1s about 7 times larger than the data of Run-1)

e Some quality (track, PID) cuts need to be improved.

e 3-D (Bertsch-Pratt parameterization) correlation function 1s got at
momentum region 0.2<p<1.0 GeV/c same as yearl.

Bertsch-Pratt source radii don’t change remarkably in this
energy region, sgrt(s,,)=130~200GeV/c.
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Prospects

*We have about 70 times statistics for useful Run-2 data set than
Run-1.

*[Run-2 full] show the estimation of all full field data for Run-2

EMC Run-1 EMC Run-2 [Run-2 full] TOF Run-2 [Run-2 full]

Event ~ 1.2M ~10M ~70M

pit+ pair : 3.0M 21.7M ~150M 8.0M ~56M
pl- pair : 3.3M 20.1M ~140M 6.5M ~46M
K+ pair : 12k 86k ~600k 24k ~170k
K- pair: 16k 100k ~700k 21k ~150k
p pair: 17k 103k ~T720k 55k ~390k
pbar pair: 9k 68k ~470k 24k ~170k

« Kaons and (anti-)proton can be analyzed at EMC.

* More high kT region can be seen than Run-1.
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Two-track (pion) separation quality cut (2)
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;‘ Kt dependence
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