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1984 1 RHIC Proposal : One or two transitions on the phase diagram ?
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BROOKHAVEN NATIUNAL LABORATORY Fig. II.l Phase diagram of Nuclear Matter (G. Baym, ref. 3). Temperature is

plotted vs. net baryon density for an extended volume of nuclear mat-
ter in thermal equilibrium. Normal nuclear matter appears at the
point p_. at zero temperature, and this is the neighborhood explored
by low energy nuclear physics. The region of the phase transitions
AUQUSt1984 corresponding to deconfinement (at temperature Tg) and chiral symme-
try restoration is indicated Tp. The two critical temperatures may
well be coincident. The confinement force couples quarks to form
hadrons. The chiral force binds the collective excitation to
Goldstone bosons. Above Tg, hadrons dissolve into quarks and
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I) I] I show two avenuestor probing the quark-gluon plasma with high energy
nucleus-nucleus collisions: by reaching high baryon densities among
the hot, compressed fragments of the colliding nuclei, and at very
(I ll I high temperatures in the central rapidity region among thermally

produced particles where conditions may approximate those of the
early universe.
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1998: SENSITIVE TO IN -MEDIUM hOMASS MODIFICATION

Effect of Partial U,(1) Restoration on 1. NA44 S+Pb data + Monte Carlo,

NA44 E,, =200 AGeV (SPS)

S+Pb data sensitive to

*

-t ¢ my=738 MeV

in -medium hoémodification . but

NO EFFECT

g S. Vance , T.Cs,D. Kharzeev |,
e meAtsley PRL 81 (1998) 2205 -2208
] nucl -th /9802074  [nucl -th ]

*

.l my =176 MeV

in -medium hdémodification : can it be switched on and off ? Centrality ? Energy ? System size ?


https://arxiv.org/abs/nucl-th/9802074

2000: AA NEW STATE JHE QIRJd ~FICERN.

CERN, February 2000: first evidence of a new state
of matter, the quark-gluon plasma

« Combined data from the 7 experiments on CERN's HI programme

« Proves an important prediction of the QCD theory. An important step ‘\ =
forward in the understanding of the early evolution of the Universe. —— 71

% '

Event recorded by NA49 at SPS

" ' 950, Luciano Maiani (CERN DG): “... We now havegaagidence of a
, STRGER S R SR }, “*~ <. new state of matter where quarks and gluon nfined.
Q. O® .ty an ... There is still an entirely new territory to b
Q F ’ I )’ ' . : i
® ,.Q‘.’ -~ vy @ ¢ concerning the physical properties of quark- r. The
& “‘, » challenge now passes to RHIC at BNL and la e LHC."

New emphasis :

Singular , only one new state
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SENSITIVE TO IN -MEDIUM hOMASS MODIFICATION

PHENIX 0-30% Au+Au |s,, =200 GeV

0.8

0.6 g

. - - - m,;=958 MeV, B" = 55 MeV
R PRL105: 182301 (2010), . -53{} MeV, B'= 168 MeV
0.4 A PRC83: 054903 (2011) _530 MeV, B = 55 MeV

,’ Resonances: Kaneta et al.
7 -----m -250 MeV, B” = 55 MeV

H=(0.59+0.02(stat) “'“"':s t
- T "’““Gpv —— 1-H exp(-(m-m)/(207)
0=(0.30+0.01(stat) , .4 (Syst)) 2INDF=83/ f‘O CL=2.7%
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in -medium  homodification - It can be switched on/ off

PHENIX data + Monte Carlo,

PHENIX Phys . Rev . C 97
(2018) 064911
0-30% Au+Au @ 200 GeV

L ® v Bose -Einstein
PHENIX data sensitive to

in -medium  ho modification

centrality
dependence =7
with  a s a nor kystem size



2024 THI$ IMPLIES A SECOND TRANSITION | N QCD
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> C . . . . .
- entrality dependence of Lévy-stable two-pion Bose-Einstein
© 900F PHENIX Au+Au S " P
S - correlations in 1/syy = 200 GeV Au + Au_collisions
800F vSNN = 200 GeV
((?) E 20 DECEMBER, 2024
M 700:— Color deconfinement and chiral-symmetry restoration have long been predicted by QCD
E C theory. Color deconfinement in the form of a nearly perfect fluid of quarks was reported by
* 600'_ P all four RHIC experiments in 2005. Now, the PHENIX Collaboration details two-pion Lévy-
-y e o o o b ___T. I— .1 _______ _T.. _________ I stable Bose-Einstein correlation data in Au+Au collisions at the top RHIC energy. They report
500 a significant reduction of the mass of the " meson in hot and dense hadronic, color-

confining matter. This implies a second transition in QCD by the return of the so-called
prodigal Goldstone boson—a specific kind of partial chiral-symmetry restoration—and calls
for further, challenging experimental studies, aiming at direct measurements of identified »’

mmmm VaCUU m r]' mass spectra in high-energy heavy-ion collisions.

1
+ PHENIX r]* mass N. ). Abdulameer et al. (PHENIX Collaboration)

....... PHEN|X average Phys. Rev. C 110, 064909 (2024)

---- Vacuum n mass
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PHENIX DETECTOR @ RHIC T RUN HISTORY
Complet ed 16 years of operation with versatility .
9 collision species and 9 collision energies : Species Run Year
Both geometry and beam energy scan .

2001, 2002, 2004,
AuHAlL 2007, 2008, 20100,
2011, 2014, 2016

d+Au 2003, 2008, 2016

Cu+Cu 2005

PHENIX has completed its datataking and has U+U 2012
been replaced by sPHENIX. But PHENIX data
analysis continues , exploiting the discovery Cu+Au 2012

potential of PHENIX .
SHe+Au 2014

In this talk : centrality dependence of Bose-

Einstein correlations ina special 2010 RHIC  run p+AuU 2015
for Au+Au at as,, =200 GeV, that allows for
charged pions identificaton  at low m . p+Al 2015




THE PHENIX DETECTOR - 2010

PHENIX Detector

PC3 Central PCS

Magnet TEC

Central Arm detectors

DC: Drift Chamber
PCl1li PC3: PAD Chamber
PbSc: EM Cal
PbGl: EM Cal

HBD : Hadron Blind Det
(half magnetic field in CM)

1} 9C =WeL

Not shown :

BBC, ZDC: centrality
Aerogel

West Beam View




Introduction to Bose -Einstein or HBT correlations

Two planewaves

Symmetrized +for bosons - for fermions
Expansiordynamics final state interactions,
multiparticle symmetrizationeffects negligible \112

source

Na (b1, k2) o / drip(r1) / drgp(rs) [Ar2|?

ffﬁ(kl.ﬂﬂj
N1 (k1)No(ko)

Two particle HBTcorrelations typically, but needscrosschecks
C(g) = 1 positive-definite term
C(q) = 14Fourierctransform of the source|?,
Earlier evaluatedin Gaussiarapproximation
Dependenceon meanmomentum:
expansiondynamicsr (X) A S(x,k)

Ca(k1, k) = =14 |p(ky — ko)/|?

Dubnaschool useit asatool

Kopylov Podgoretskij Lednicky x <>k

1+ |Fourierctransform of the sourcd 2
10


http://inspirehep.net/record/91563?ln=en

Core / halo model , long -lived resonances

Resonance pions reduce the corr. strength |1, 2]
Core-Halo model: S =S¢ + Sy
Primordial pions - Core < 10 fm
expanding (TN Resonance pions - from very far regions - Halo

9
Corr. strength—C-H ratio: A\ = ( )

Core

(hydrodinamically

medium)

Variance halo dominated!

Precisemeasurementof | is
basedon extrapolationto Q = 0,
needsprecisemeasurement

e, of the shapeof C(q):

unresolvable A Levyexpansion

M.B.deKock H.C.Eggerd.Cs.
PoSWPCF201(12011)033

¢ d bet&@{WPCF 2015)
ActaPhys.Polon.Supp (2016)289
[1] J.Bolzet al: Phys.RevD47 (1993) 3863870 T. Cs., RRaseschniknd A.Ster.

[2] T.CsB.[ | NE G WR ¥eh-p9418307YZ.Phys C71 (1996) 49497 Eur Phys J. @79(2019)1, 62
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https://arxiv.org/abs/hep-ph/9411307
https://arxiv.org/pdf/1206.1680
https://arxiv.org/pdf/1604.05513
https://inspirehep.net/literature/1681419

DATA SAMPLE

asyy =200 GeV Au+Au , half field in PHENIX central magnet
allows pion id down to transverse momentum p;>0.16 GeV.

Min. bias data sample ~ 7.3 billion events .

O71 60% centrality selection ~4.4 bilion events.

Centrality vs N, determination with PHENIX Glauber calculations .

Similar single track selections as in earlier 0T 30 % results ,
published in Phys. Rev. C 97 (2018) 064911

Six centrality  classes :
0-10%, 10 -20%, 20 -30%, 30 -40%, 40 -50% and 50 -60%

In each centrality class:
23 bins in m;= & (°mp ;?), from 0.248 GeV to 0.876 GeV

Due to broader central range , more stringent pair cuts ,
as compared to our 0-30 % results
published in Phys. Rev. C 97 (2018) 064911 . Other details similar .




FITTING FUNCTION: LEVY SHAPE

5(Q) =14+ Aexp [—Q%R“|,

Cs. T., S. Hegyi, W. Zajc nuckth/0310042, Eur.Phys.JC36 (2004) 678

Approach : we do not know the shape a priori.
Precise measurement of the intercept | needed :
| has important physical meaning .

Is it Gaussian? Maybe, test if a =2, or not.
Check also with Edgeworth and Gauss expansion .

Is it exponential ? Maybe, test if a =1, or not.
Check also with Laguerre expansion .

Is it Levy ? Maybe, test the fit quality .
We used a Levy expansion method . First order corrections are consistent with O.

In every step of this analysis :
Fits represent data , p-value or confidence level (CL)>0.1% required .



https://arxiv.org/abs/nucl-th/0310042

nl B —
— .: PHENIX 0-30% Au+Au @ ys,, =200 GeV,TT T, m, = 0.331-0.349 GeV/c
15/ A=0.81+0.04 —+}— Raw corr. function
i R = (7.72+ 0.27) fm
i i o =1.24 1 0.03 —}— Raw corr. x Coulomb factor
TEi A e=(0029+0002) c/GeV ... Coulomb factor
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2018:
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LEVY SHAPE-EINSTEIN OGGRRELATIONS

1.6
O — :PHENIX 0-30% Au+Au @ s, =200 GeV, T, m, = 0.655-0.675 GeV/c
[
1.5 A=11710.12 —+— Raw corr. function
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M- AND CENTRALITY DEPENDENT RESULTS
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M- AND CENTRALITY DEPENDENCE

6L PHENIX Au+Au |s, = 200 GeV}
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suppression at low m
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M+ AND CENTRALITY DEPENDENCE

—PHENIX Au+Au |s,,, = 200 GeV
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M+ AND CENTRALITY DEPENDENCE

F’HENIX Au+Au |s,, = 200 GeV
y T+

20-30%

HUH

HHMHHHH !

b W+ W

F’HENIX Au+Au VS 200 GeV

30-40% ]

i

I N I PP AP NS AT e N A
02 03 04 05 06 0.7 08

PHENIX Au+Au v 200 GeV

i TR+
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] i
S

m, [GeV]
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OFLE£Va

PHENIX Au+Au \s,, = 200 GeV [ PHENIX Au+Au \s,, = 200 GeV

Results for Levy a

m ; independent
constant a, value

IN EACH
CENTRALITY CLASS




PARAMETERIZATION OF

M, DEPENDENCE

19



M; DEPENDENCE OF L £V Y/ I .,

At Npax

AP

-

+’.’I+TE++3TTC _

i

1.2

b——!—u

HENIX Au+Au \s,,, = 200 GeV[ PHENIX Au+A

u VSNN = 200 GeV

|

[ PHENIX Au+A

GeV

HHH

—
]

045 Om;0 0.9 GeV
saturated value : |

max
Scale it out!

ik
LL

CIT—=—— 1
[
e

Tmt

Results for | / |

max

- T H - UNEXPECTED |,
N _ CENTRALITY
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I T Y I P P I I PP T NPT AT IR AT ITErarer] Pl e I T P R N SCAL|NG
1-4F PHENIX Au+Au Sy = 200 GEV[ PHENIX Au+Au {5y = 200 GeV | PHENIX Au+Au Sy = 200 Ge
1.2:_ + Tt + U }_H: I T+ U | | T ‘: * Tt + T M IN EACH
I [ I CENTRALITY CLASS
1 nnmlﬂummmmmw I L ks i HL
_ HHHHHHH”W e 11 S M et HHHHWH mmmim A\ m2. — m?
. .
0.6F - Sl Values of
_ 30-40% _ 40-50% _ 50-60% s andH are expected
65 05 04 05 06 0.7 08 0203 04 0506 07 08 020304050607 05 ISR RN

m, [GeV]

m; [GeV]

m; [GeV]

centrality 20



CENTRALITY DEPENDENCE OF S AND H

PHENIX Au+Au \s,, = 200 GeV
(a)

PHENIX Au+Au \'s, = 200 GeV
(b)

||||||||IIITII||

|H|||III|HII|HII IIIIIIIIWIIHIIIII|IIII

AR RN BRI A R R AR RV RIN SRR ST
200 250 300 150 200 250 300

?'H,gn — ?’ﬂ,,?r
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Values of s andH are (within errors ) independent of centrality , with aCL>0.1%




COMPARISON WITH MONTE - CARLO SIMULATIONS:
SEARCH FOR U,(1) SYMMETRY RESTORATION

22



MONTE -CARLO SIMULATIONS FOR LEVY/ | yay

T, and u- | |
obtained  from MC simulations for Au+Au |, = 200 GeV. Simulations
_ WITHOUT
CL>0.1% PO T ST ' DA i -medium homass
. . - modification
fits to the

invariant momentum MC results indicate

distribution of EXPECTED
. and monotonic
K+, K-, > mimm 0-10%, u;=0.565"; 15, T=1247 MoV centrality
proton and 10-20%, u =0.532'3073, T=1417 MeV dependence

antiproton . 20-30%, u =0.490'3%1!, T =157"¢ MeV

0.1<m -my,<1 GeV An interplay of

radial flow and
Ty = T,+mu 2 _ 40-50%, u,=0.427"7 3, T=169"3 MeV resonance chain
m— 50-60%, U =0.395"] 75, T=169'}; MeV decay effects

hoA
h ++ pj
(ptr B °p *+ Pp

core TN hato ) PHENIXPhys.Rev.69 (2004)034909e-Print: nuckex/0307022nuctex], for fitted spectra 23

momimm 30-40%, u,=0.452"3 %4, T=169") MeV

Pion spectra
strong core -halo
correction  effect

Ncore = é" (N



https://arxiv.org/abs/nucl-ex/0307022

MONTE -CARLO SIMULATIONS FOR

PHENIX Au+Au ys,, = 200 GeV

¢ Measured M,
— Mass drop

==:No mass drop

PHENIX Au+Au s, = 200 GeV

10-20%

PHENIX Au+Au |5,y = 200 GeV
20-30% T

PHENIX Au+Au Ys,, = 200 Gg

950-60%

L £V Y/ |y

Scale out saturated
value of | at large m

Results for | / | .,

Simulations WITH
AND WITHOUT
IN - MEDIUM hoMASS
MODIFICATION
In each
centrality ~ CLASS

GCEY: THERMAL
model (SHARE) for
resonance
production , T em
and m, values from
STAR.CL>0.1%!
K*,K-,pand anti -p
spectra
Resonance chain
decays iIncluded . 24



https://inspirehep.net/literature/793126

c2/NDF AND CL (

OR P-VALUE ) MAPS FOR L £V Y/ |

0

+61

rn,l-=590_+§5(stat)_137(syst] MeV

B'=330%, (stat) > (syst) MeV

L274

PHENIX Au+Aufsy= 200 GeV
0-10%

m,=580775 (stat] s, (syst) MeV

B =170" .y (stat)’ " (syst) MeV

-307

PHENIX Au+Aufsye= 200 GeV

50 100 150 200 250 300 350

+15

m, =590, (stat}_g; (syst) MeV
150, ,_\+237

B=907,(stat)’,, (syst) MeV

PHENIX Au+Aulsy= 200 GeV
10-20%

+65 +196

m, =510 (stat] (syst) MeV
B'=50,(stat) > (syst) MeV

PHENIX Au+Aufsy= 200 GeV

50 100 150 200 250 300 350

+15 +15

m,=59035 (stat) 4{syst) MeV

119
+30, +121

B=507,(stat)" - (syst) MeV

-191

PHENIX Au+AufSy= 200 GeV
20-30%

+45

m,=720" 5x(stat)

fo(syst) MeV

+489

B=50'5(stat). (syst) MeV

PHENIX Au+Aufsy= 200 GeV
50-60%

50 100 150 200 250 300 350

B—‘1

Maps out allowed
regions and best
values of

MODIFICATION
In each
centrality = CLASS

Colored region
allowed  with
CL>0.1%

Selective , except
in50 -60 %
centrality class

IN -MEDIUM h6&MASS

25



DEPENDENCE OF IN -MEDIUM MASS OF ho

T T O T T T R T T T T T IO T Best values from PHENIX WA, fits

% |

Centrality average
m*,= 581”2(stat}+205{5yst) MeV

Vacuum value of m,,

- Vacuum value of m,

Upper limit of Weinberg

Lower limit of Horvatic, Kekez, Klabucar

Lower limit of Pisarski and Wilczek

Range of Kapusta, Kharzeev, McLerran

Lower limit of Huang and Wang

PH ENlX AU+AU v 200 GGV ... =+. Lower limit of Kwon, Lee, Morita, Wolf

“50 100 150 200 250 300 350
Npart

In -medium mass of hé determined with the help of Levy Bose -Einstein correlation
measurements and Monte -Carlo simulations to be similar to the vacuum mass of h

in each centrality class : indirectly , return of the prodigal Goldstone boson hé
Centrality  dependent selection power , successful : KHM, KLMW, PW: m "(h6) ~h)m( 26




SUMMARY AND CONCLUSIONS

Centrality dependent Levy stable Bose -Einstein correlations
Il n s@ =200 GeV Au+Au collisions by PHENIX

1< a<2 singificantly

decreasing  with increasing N,

Unexpected scaling laws found

Data not inconsistent with U,(1) symmetry restoration
In -medium mass modification of héwith indirect method

Direct observation eg.hoA g + (
IS particularly challenging
but also particularly rewarding

Challenge for sPHENIX ?




N\

ATHIS IMPLIES A SECOND TRANSITION IN QCD O

S — :@ .................................................. el PRC Editors

PHENIX Au+Au
|Syn = 200 GeV

- Jnmodified n' mass
® In-medium modified n' mass
------ Average modified n' mass

---- Unmodified n mass

50 100 150 200 250 300 350
Centrality measure (Npart)



Thank you for your attention !

Partially  supported
and by the PHENIX funding

Questions ?

by NKFIH and MATE KKP FRG and HUN -REN Wigner RCP, Hungary

agencies

and organizations

listed at https://www.bnl.gov/rhic/phenix.php

PAS
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ANSWERS
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Q2. CAN WE SEE THE hOMASS IN DILEPTON SPECTRA ?

The Return of the prodigal Goldstone boson
Joseph |. Kapusta (Minnesota U.), D. Kharzeev (CERN and Bielefeld U.), Larry D. McLerran (Minnesota U.) (Jun, 1995)

Published in: Phys.Rev.D 53 (1996) 5028-5033 = e-Print: hep-ph/9507343 [hep-ph]
After an 1’ is produced it must survive subsequent hadronic j
it has escaped the matter. The n’ lifetime in vacuum is abou
were no interactions with surrounding particles, it would certainl e time
it takes for the hadronic matter produced in heavy ion collisions to dissipate.
We should emphasize that unlike the case for the p meson, and to a lesser degree
[ "
for the w and ¢, the 1 and the 1 mesons almost always decay after the surrounding

hadronic matter has blown apart. Therefore one cannot expect to directly see the

effect of the mass shift of the " or the n meson: the only effect will be due to an

enhanced 1'?1’()-[111('1.'1(}11 Ccross section.




Q2: INDIRECT SIGNAL

IN DILEPTON SPECTRUM ?
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A2:IN -MEDIUM hOMASS VS PHENIX MIN BIAS DILEPTON

* =200 MeV
m*,. = 300 MeV
— m*, =400 MeV
m* . = 500 MeV

* =600 MeV

m* =700 MeV

* =800 MeV

m* = 958 MeV

—4+— 200 GeV AuAu

1/N dN/dm,, (c%/GeV)

Figure 6: Dilepton cocktail in PHENIX acceptance,
for different in-medium 7" mass values. Points are

PHENIX data of Ref. [1].

Cross -check with earlier dielectron analysis of arXiv:1211.1166, 200 GeV min bias Au+Au




CL( OR P-VALUE ) MAPS FROM PHENIX MIN BIAS DILEPTON
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Figure 5: Preliminary confidence level map of the
two 1’ spectrum parameter B~! and m,,. Best fit
corresponds to my,~520 MeV and B~1~55 MeV.
The m}, <380 MeV region (white) corresponds to
CL<0.1% and can be excluded, but no upper limit
can be given.

earlier dielectron analysis __ of
GeV min bias (0 -92%) Au+Au

Figure 4: Dilepton spectra in PHENIX acceptance
with the perfect hydrodynamics motivated spec-
trum of Eq. (4) including chain decays. The dashed
red line is the contribution of the unmodified 7’.
the solid one is the contribution from the best fit,
m,, =520 MeV. Dashed and solid black lines are the
corresponding total cocktails. Points are PHENIX
data, the green line is the reproduced cocktail [1].

Cross -check with
Xiv:1211.1166, 200




10 A 60% LEVY HBT VS MIN BIAS DIELECTRON
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Figure 5: Preliminary confidence level map of the

two n’ spectrum parameter B~ and m,,. Best fif

corresponds to my,~520 MeV and B ~1~55 MeV
The m;, <380 MeV region (white) corresponds tc
CL<0.1% and can be excluded, but no upper limit
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In -medium mass of ho

measurements

In each centrality
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average
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PHENIX Au+Au SNN =200 GeV | -...~.. Lower limit of Kwon, Lee, Morita, Wolf
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Npart
determined  with the help of Levy Bose -Einstein correlation
and Monte -Carlo simulations to be similar to the vacuum mass of h
class : indirectly , return of the prodigal Goldstone boson ho
consistent __ with __earlier (0 -92%) dielectron __analysis __of arXiv:1211.1166

Best values from PHENIX A&, fits
Centrality average

m* = 58f1“(stat}+20 (syst) MeV
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Lower limit of Horvatic, Kekez, Klabucar
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Range of Kapusta, Kharzeev, McLerran

—-—— Lower limit of Huang and Wang
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https://arxiv.org/pdf/1211.1166

VS MIN. BIAS DIELECTRON

UNITING CL MAPS (10 -60%, 0 -60 %)

NOTE : IF CL( i)ISA UNIFORMLY DISTRIBUTED RANDOM VARIABLE IN INTERVAL (0,1)
THEN ( CL( 1)+ CL(2) (0 )énIS+ALSO_A UNIFORMLY DISTRIBUTED IN (0,1)

SO CL MAPS FOR VARIOUS CENTRALITY CLASSES CAN BE AVERAGED OVER
RESULT YIELDS AN EFFECTIVE CL MAP FOR THE MERGED CENTRALITY CLASSES
II—SO
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Q3 : CAN WE RECONSTRUCT THE

h AND hOSPECTRA ?
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A3: INDIRECTLY RECONSTRUCTED h AND hOSPECTRA
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Indirect observation of an in-medium 17 * mass reduction in /sy = 200 GeV Au+Au collisions
T. Csorgo (Harvard U., Phys. Dept. and Budapest, RMKI), R. Vertesi (Budapest, RMKI), ). 5ziklai (Budapest, RMEI) (Dec, 2009)
Published in: Phys.Rev.Letf. 105 (2010) 182301 » e-Print: 0912.5526 [nucl-ex]




NEW: CENTRALITY DEPENDENT h AND h6SPECTRA

—— Mass drop —— No mass drop Systematics

7', AuAu 200 GeV, 0-10% n', AuAu 200 GeV, 10-20% 7', AuAu 200 GeV, 20-30%

a=0 a=0 a=0

fr =194 f7 =136 fr=10.4

B 1=330"3° MeV B 1=90"3 MeV B~1=50"3 MeV
4 myy =590"5; MeV my =590 3 MeV my =590732 MeV
(ur) =0.56570513 (ur) =0.53270413 (ur) =0.490* 501
T;=124*7 MeV T; = 14117 MeV T; = 157" MeV
Teona =15 Teona =1t Teona =1t

n', AuAu 200 GeV, 30-40% n', AuAu 200 GeV, 40-50% 7', AuAu 200 GeV, 50-60%

a=0 a=0 a=0

fr=94 fr =142 fr =41
B-1=170}1%0 MeV B1=50%3 MeV B~1=50"3 MeV
m;y =580772 MeV my; =51075 MeV myy =T7207135 MeV
(ur) =0.452° 403 (ur) =0.427* 5008 (ur) =0.395" 55
T;=169"'Y MeV T;=169' MeV T =169"9% MeV
Teona =Tt Teona =Tt Teona =Tt

h SPECTRA , G. KASZA AND T. CS. IN PREPARATION




NEW: CENTRALITY DEPENDENT

(2mmpAy) *dN/dmy[GeV 2]
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hOSPECTRA , G. KASZA AND T. CS. IN PREPARATION
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Q4: CAN WE REPRODUCE PION SPECTRA ?
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CROSS -CHECK : CORE-HALO CORRECTED p SPECTRA

Core pion transverse mass distributions (™)
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CROSS -CHECK : CORE-HALO CORRECTED p*" SPECTRA

Core pion transverse mass distributions (%)
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BACKUP SLIDES
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THE PHENIX DETECTOR @ RHIC T SIDE VIEW

Muon Magnets followed by
Muon Arm Detectors

MuTr: Muon Tracker
MulD : Muon Identification

For centrality in Au+Au .
BBC: Beam to Beam
Counter
ZDC: Zero Degree
Calorimeter

o A~



