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Outline
 ldentified charged hadron spectra at RHIC

— p+spectra : Having the entire history of dynamical evolution
orI the system.
» Centrality dependence of spectra shape.
* <p;>vs. particle mass, centrality.
* Freeze-out temperature and expansion velocity(radial flow).

* In this presentation:

— Result of identified charged hadron p; spectra in Au+Au collisions
at Vs, = 200 GeV (run-2) and 130 GeV(run 1) from PHENIX.

— Freeze-out temperature and expansion velocity based on the
hydro-dynamical model.

» Single particle spectra of x,K,p are described by common
temperature and velocity.

— Centrality dependence, beam energy dependence.
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- DCH+PC1+TOF+BBC
« Ap=n/8,-0.35<1<0.35 4

PHENIX Charged Hadron PID
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« Charged Hadron PID by TOF.
+ 0.2<n<3.0GeVic

« 04<K<20GeVic
« 0.6<p<4.5GeV/c
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| p- Spectra
10" Au + Au \l's,m = 130GeV PHENIX Phys.Rev.C69, 0243904 (2004)
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* Low p; slopes increase with particle mass.
[

Proton and anti-proton yields equal the pion yield at high p;.
Peripheral
Mass dependence is less pronounces.

Similar to pp.
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PRECENIX  Mean p,vs. N,

Au+Au at \/SNN = 200 GeV PHENIX:Phys.Rev.C69,034909(2004)
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* Increase from peripheral to mid-central, and then saturate from
mid-central to central for all particle species.

« Observed clear mass dependence.

* Indicative radial expansion. (consistent with hydro picture)
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Blast-wave model Parameterization

1 dN R sinh m.. cosh
= Af f(ryrdrm,. 1 Pr Pk [ P
d 0 T T
m T m T fo fo
p(r) = tanh_l(ﬁT) /R I, , K,: modified Bessel function
Ref:Sollfrank, Schnedermann,Heinz,PRC48 (1993)2462.
Use linear flow rapidity profile and constant particle density
A
Parameters: p(r) )
normalization A \
freeze-out temperature T, T R >
surface velocity B; f r
B(r) L
A : Average flow velocity:
= o8- . R
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Model fit with resonance feed down

Generate resonances with p, distribution determined by each
combinations of T;,, S;.

Decay them and obtain p; spectra of =,K,p.

Particle abundance calculated with chemical parameters
T,, = 177MeV, pg = 29MeV (200GeV), T ,, = 176MeV, pg = 41MeV(130GeV)
Ref:P.Braun-Munzinger et al,PLB518(2001)41.

Merge and create inclusive p; spectra. 2> 2 test
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PH ENIX ]Flttlng the pr spectra
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% contours in parameter space T;, and ;

« Upper figure show the ? test result
of simultaneous fitting for most-
central spectra.

« Lower figure show x? contours for
each particles.

« There are strong anti-correlation
between T;, and p-.

PHENIX Au+Au most central:
— 200GeV: T, = 108MeV, <B,> = 0.57
— 130GeV: T, = 134MeV, <B,> = 0.48
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Centrality dependence of T;, and <g;>
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Conclusion

* Results of identified charged hadron spectra.
— Au+Au 130GeV: Phys.Rev.C69 024904(2004)
— Au+Au 200GeV: Phys.Rev.C69 034909(2004)

« Hydro-dynamical model fit to the spectra with
resonance decay effect.

— N, dependence of expansion is observed

* @central : saturate
- @peripheral N, > 0 :T, increase, <B;> > 0

— For the most central:
« Au+Au 200GeV: T, = 108MeV, <p,> = 0.57
* Au+Au 130GeV: T, = 134MeV, <p;> = 0.48

Next Step
« for AutAu 62.4GeV, p+p 200GeV
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ERTCI Au+Au 130GeV
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« Simultaneous fit to spectra of
m,K,p (Au+Au 130GeV)
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RIK=N
PH ENIX S
Beam energy dependence

- 0.2
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g - )| ST Ll Ll
L 2
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0: ! Ll L
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« Most central event of Au+Au (AGS,RHIC) or Pb+Pb (SPS)

« Radial flow: Slightly increases from <f>~0.45 (AGS) to ~0.5 (SPS),
~0.55(RHIC) .

 Temperature: 100~120MeV
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0.12F

[0 % - 10 %) BEST FIT :

By =0.77, T, =0.109, y*/NDF = 148.7/49
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Fit with phi meson

Simultaneous fit of r,K,p and ¢.
v? contour for ¢ overlap with w,K,p.
Seem to be common T;, and <f>

PHENIX Au+Au Vs, = 200 GeV
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PH ENIX Fit with phi =
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Evidence for equilibrated final state

Almost complete reconstruction of hadronic state when system decouples by the

Ratios

-1
10

2
10

statistical thermal model.

Fit yields vs. mass (grand canonical ensemble)
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D T =177 MeV, pug = 29 MeV @ 200 GeV central AuAu.

b AA Z/E Q/IQ n/nt KKK/ p/mK°h ¢/h” A/h™ Z/hQ/T*10

3 |
}
}
4@
1
b

% STAR %
o PHENIX

O PHOBOS ——
A BRAHMS -

\s\\=130 GeV _%,_

Model re-fit with all data ’%

p/p K/K*K/m p/n2/h™*50

,%ESSE&

-
—
e

1

Model prediction for

= T=176 MeV, Hy = 41 MeV ‘& T=177 MeV, by = 29 MeV
— Braun-Munzinger et al., PLB 518 (2001) 41 — D. Magestro July 22, 2002
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Spare

Inclusive p; spectra
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w [T, =0.180 GeV, p,= 0.40]

Resonance:

e ¢, K=, p, anti-p

« 00, p*, 1, ®

o K*=, K*0, anti-K*0, ¢

o A, 2=, A0, A=, A+t anti-

Decay component:

- s Mesor) source
3l :.’; NN ®, Py P
10 == Baryon source
~ 10
S5
< -
S
510 -
v
- L
S 1E
* =
§ a |
10 E
- Total ©*
21 cassssssssas +
10> = Thermal &
SEEREEERE Decay n*
10'3h ' 1111[111|11111|11~]‘;1~1“ N
0 0.5 1 1.5 2 25 3 3.5
pr [GeV/c]

Create inclusive p; spectra for each particles, each (T, , B)
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Inclusive p; spectra
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x [T, =0.108 GeV, B, = 0.7

Decay component:
- Meson source
a|” Mm@, PPy
10 |5 Baryon source
Resonance: - \, A,E,E
2
. 10 &
e it , K#, p, anti-p 5 E
0 <. r
*pYP5M W 10
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1
. h=) E
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- 10.1 e
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Create inclusive p; spectra for each particles, each (T, , B)
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Tfo VS. <l3T>

" Fitto PHENIX 200 GeV data, PRC 69, 034909 (2004)
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