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Physics motivation

Au
Au
=)
-

1B Duration time

»©»@»

QGP phase  \ixed phase

@)

Some models predict that the source size ; B _—— - _%
will become bigger and duration time | 7 12 . . ; . ; soDOE E
become longer via QGP phase S mB =

1280 W -3

2\ & i 3

0sE Sam to b ¥

PHENIX and STAR results show that =~ s WT.=200 ey PRENIX 3

source radii don’t increase and no g - i A S U |
duration time at sqrt(sy,)=130GeV Phys. Rev. Lett, 88 192302 Ky (GeVic)

s



‘ ﬁﬂ Bertsch-Pratt source radii
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Data statistics from PHENIX Run2

e About S0M minimum bias event.

> Z-vertex <30 cm
> pr0.2GeV/e

e Charged pi, K PID by EMCal

> 1.50 within pi mass,

(and 2.00 away from K mass)

> 1.50 within K mass,

(and 2.50 away from p, pi mass)

Run2 data | Runl data
pit pair 164M 4.2M
pi- pair 157M 4.6M
K+ pair 1.2M 0.023M
K- pair 1.1IM 0.029M

-5 3 2 -1 (13 1 2 3 4
charge * momentum (GeVick
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Corrections & systematic errors

e Pair cuts
> Tracking inefficiency cut r ‘
> Ghost track cut " Mixed pair | B
| . -F
> Cluster sharing cut - e
. :f cif
e Coulomb correction | Actuat phir
> The Coulomb effect is corrected by (
full coulomb correction with PT) PP S
. o 2 4 [+ B 10 12 414 416 418 20
momentum smearing. dr-EMC [om]
Sytematic errors (%) lambda Rside Rout Rlong Rout/Rside
Cluster share cut 11.7 4.9 5.7 4.4 1.1
Tracking mefficiency cut 5.9 2.6 6.4 2.5 2.4
Ghost track cut 2.8 0.8 3.4 1.3 4.2
Coulomb 3.1 2.4 3.7 2.2 2.9
Total (%) 13.9 6.4 10.1 6 5.7
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3-D correlation result of charged pions

PHENIX PRELIMINARY

* e

C, (q_other<40MeVic) !

Uside [Fe¥ic] | gy [GeWic]l | gy, [GeVic] qsﬂe [Gevf;:;] qmt [éevféj qk_ng [-;’:Tew-.:]

200 GeV Au+Au Top 30% Centrality, 0.2<kT<2.0GeV/c, <kT>=0.46GeV/c

A =0.397 £0.015 L = 0.434+0.018
R, =4.40+0.12 R, =4.58+0.14

R, =3.73+0.12 [fm] R, =3.88+0.14 [fm]
Rigne = 4.82 % 0.15 Rigne = 5.24 % 0.18
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KT and centrality selections

Charged pion correlations are measured in 9 kT and centrality regions.

KT distribution| KT [Gevie] <kT> [Gevi] — Centrality Npart

| 0.20-0.30  0.267 'g‘ 1 0-5% @ 353.4
| 0.30-0.36 | 0329 & 5-10% @ 300.2
: 0.36-0.42 0.388 i 3 10-15% 254.3
| 0.42-0.48  0.448 = g8 15-20%  215.2
| 0.48-0.54  0.507 E 20-30% 167.5
! 0.54-0.60 0.567 ;?'l 30-40% 115.2
| 0.60-0.75  0.662 | =& 40-50%  75.9
| 0.75-1.00 0.845 8% 50-65% 43

E, 1 1.00-4.00 1.193 0 PR P PPN BRI R 65-939% 15.3
02 04 0608 1 1.2 1.4 16 18 ¢ 02 04 08 08 1

kT ]“L-“I. .ul BB ohargel BB clorgé-maox)

ki =P +Prn)/2
* Centrality class 1s defined by

We can see BBC vs. ZDC

Xp co.rrelatlon.  The number of participants is

if there is collective estimated with Glauber model.

expansion of the source
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KT dependence of source radii
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Comparison with hydrodynamic model

Centrality isin top 30%
PHENIX PRELIMINARY

Recent hydrodynamic calculation ;—TRTS | Hycrowlo I8
. = Hydra at ¢ et
by U.Heinz and P. F. Kolb 8k Y&, .
(hep-ph/0204061) " .
2 ¥ T PHENIX 200GeV
g /0 FS aE AT PHENDX200GeV . |
Hydro w/o E 0.5 o Gevsel
« Standard initialization and freeze out _RT o |
which reproduce single particle spectra. IE T
Hydro at e, E'

» Assuming freeze out directly at the
hadronization point. (e4,. = €..;,)

kT dependence of R
carly freeze-out?

long 1Nd1cates the

namlq

0.5

Gl' [GeV/c]
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ﬂl (T dependence of R, /R... -
PHENIX PRELIMINARY
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‘Il Centrality dependence of source radii

PHENIX PRELIMINARY  0.2<kT<2.0GeV/c, <kT>=0.46GeV/c
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Centrality dependence of R, /Ri4.
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ﬁ 1-D results of new HBT analysis method

PHENIX PRELIMINARY

E « pit 200GEVR,
o C ’I‘% w Pi-200GEVA,
Fl‘.'tl:= E g m Pt EDUGEVFm
6 6 ; " p-200GeV Ry} Calculated with a
P or o ke 200GV T, new HBT analysis
e ¥ o -200GeV R Y
. : % method.
4 E ; ] (based on 1maging)
- M. Heftner present at
3 ..
- i _ the poster session in
2 . detail.
=
n - | | L | | N R
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ﬁ 3-D correlation results of charged kaons

PHENIX PREFIMIN ARY
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A =0.785+0.181

A =0.815%0.181

R

side

= 4.18 +0.54
R, =3.72+0.69

[fm]

Rigne = 427  0.65

R

side
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Comparison of kaon to pion

e

' :PHENE\T 00GeV|
08¢ |

- —
'....!t i ] |

T @K+ |
AL S
=kT= [GeV/c]

T0

ummhmmwm
R e L

05 1
=kT= [GeV/c]

A

Ris

— L% L] [ on [=s] |
T T T T T

N

LA

T PHENIX 200GeV

0.8 .

]
-
[
I III "
|I E|I.. l’

o8 |

_;l!‘ii LI . |

| o4f — |

o mT @K |

— 3 L] - L] [us] |
T T L T

05 1
=kT= [GeV/c]

ummhmmwm
B e IR L

05 1
=kT= [GeV/ic]

—
o

05 1
=kT= [GeV/c]

05 A
=kT= [GeV/ic]

| n the most 30% central
PHENIX PRETLIMINARY

R

1S

R,

T

]

5

o Uy
! _
2

1

—_ [ [ ] - L] [es] |
T T L T
i

05 1
=kT= [GeV/ic]

s



ﬂ Summary

e Using a first data sample from PHENIX Run2
(sqrt(s_NN)=200 GeV Au+Au), we have analyzed 164M
Pi+(157M pi-) pairs, and 1.2M K+ (1.1M K-) kaon pairs.

> HBT source radii are consistent between 130 and 200 GeV.
> All HBT source radii decrease with kT.
>R /R

out’ ““side

>R _ /R

out’ ~“side
> Kaon HBT is comparable or larger than pion HBT at same
<kT>.

1s independent on the kT up to ~1GeV/c.
< 1.

o HBT at larger range of kT will test transport models...
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