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Old days ...
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Brief History of the Field

e Motivation:
~ Mid 70’s — existence of a new state of matter was
predicted @ high temperatures (above T,) / densities

Preliminary phase diagram:

Collins & Perry, PRL 34 (1975) 1353
Cabbibo & Parisi, PLB59 (1976) 67

Inspired theoretical & experimental efforts in
— Relativistic Heavy Nuclei (lons) collisions:

80's '« AGS/BNL: A+B a 14.6 GeV/n (Vsyy ~ 5.4 GeV)
& 90°s « SPS/CERN: S+Pb, Pb+Pb a 158 GeV/n (1/syy ~ 17 GeV)

Starts:® RHIC/BNL: Au+Au /s &~ 130, 200 GeV
2000 '« d+Au, p+p, Cu+Cu

Sandra S. Padula Lishep 2006




Brief History of the Field

¢ MOtivatiOn: ; . I'l-'r-J.!':lT'-'::::.llr‘-T-:‘.lI*;f‘ln*.'il':l |':n.'r.|':IL!T?'.
~ Mid 70’s — existe | o
predicted @ high -~ -
| $ Ve |
2 ol o . &
; CONDENSATES . +
Inspired theoretical & e 7 cuauio | |
— Relativistic Heavy ggs -
80's |+ AGS/BNL: A+B a 1. _
& 90's| « SPS/ICERN: S+Pb, A
'|'='I.I".I“I.'Z.l|'.| ETS

Starts:® RHIC/BNL: Au+Au
2000 o d+Au, p+p, Cu+Cu
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Lattice QCD: recent results

- T, .~ Tx

— T.~170 MeV -aluo

— Crossover QUari=aNEn
(m, =m,,;m, —>o0) plasma

— Critical Point deconfined.

— Order of the §=symmedtric
transition - not
yet definied

color
superconductor

few times nuclear |1
matter density
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Lattice QCD: recent results
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Probes of QGP formation

— 1) Phase diagrams e vs. T (EoS near 7'.) or
<p,>vs. T (particles with large p, emitted at high 7')

- 2) J/3» Suppression <= screening of the cc pair

C direct «’s
- 3) <

—>

_direct /77~ pairs,

systems in different

stages of evolution

— 4) HBT (interferometry of identical «’s): big volumes

were expected

[at AGS & SPS energies — all were compatible with alternative
(conventional) explanation, i.e., hadronic ressonance gas]
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Lorentz contracted
nuclei due their
very high energy
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Lorentz contracted ( ----» =continuous emission mechanism)

nuclei due their
very high energy
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Ideal Bjorken Model

Freeze-out distribution in
Phase-space \/
h

dN, 1

d—y);5(7'f —71)o(17 —y) 3

f(z,p) o (




At the AGS
and SPS:

(rapidity distribution)

AN Ay T T A TN T

N
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1) Phase diagrams evs. T( EoS near T'.)

Early expectation by Bjorken Lattice QCD results [F. Karsch,

[P.R. D27 (1983) 140] Lett. Not. Phys, 583 (2002) 209]
for the €/ T* as a function of T

100 200

e By then, L-QCD predicted
T .~170 MeV

‘_-'...' [nlu} 200 400 o ® At QM 2005 L‘QCD:
FI1G5. 8. Energy density versus temperature. TC ~ 189 (8) MeV
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Estimated initial density ¢,

gy ~ 100gy = 15 GeV /fm”®

 Bjorken extrapolation (final - initial state)

-~
. N
’ N

7, A

’ \

1 \
f \
I 1

. : dEr
aR? 1o\ dy /T

E)y —

Er /N, = 05GeV ; dN /dy - 1000

1fm/c;V = (1fm)mrR* ~ 154fm?®
ep; =~ 3.2GeV | fm*® = 20e,
0.2fm /c; V = (0.2fm)mrR* ~ 154fm?*

~ 3 ~/
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2) J/1p Suppression __, screening of the .z pair

NAS5O J /i) = reanalysis of data: NA50 and NA60 together

Normal nuclear absorption derived : ;
from pA dataonly o = 4.184-0.35 mb (final results at QM’05)

5 1.4
o Tl @ o NA38 S-U, 200 GeV
] i . . o =
6, 5] Consistent with NA38 S-U, 200 GeV @ 13- v mgg ﬁ]t—)lr?b{; ;g S\fjﬂV
g ] Nprmal nuclear ™ v Naso Pb-Pb, 158 GeV | 15 e NA60 In-In, 158 GeV
W 1.2] Matter absorption 3 s
'c il } -
2112 3 17 L
= (4] ] . .
@ 5 <L L [ 2 1 ‘ ol Lh Consistent with
m -
= l T Only Pb+Pb : I Hﬁ m each other

0.9 shows additional | 92 i

i bt | t

0.5—: 0_5_:
] (Iltzhak Tserruya, QM2005)| )

i Ysuppression . |
=R RY % ol +

L L.
50 100 150 200 250 300 350 4 04 50 100 150 200 250 300 350 400
Number of participants Number of participants

Systematic errors of ~8% not shown



J/1Y @ RHIC (new!)

| | _— J/Q,b_)uu

PHENIX J/y - Preliminary & 5%+

CUCU|_L|_L62GeV_ 1.2 . Iyl < 2.9

ALAL ee
CUCL esa

J/P > ee

0.35 < y < 0.35

Central events:
factor ~3
suppression

| (Itzhak Tserruya, QM2005)

0.0 '
10° 10’




R,o,vs N __..:PHENIXand NASO

part’

J/y nuclear modification factor R, ,

g [
©1.21: e NA50 data normalized to
NASO0 normalized to p+p NA50 p+p point.

Authu |yle[1.2.2.2]
Cu4Cu Jy|e[1.2.2.2]
AU+ [y]=0.35
Cu4Cu |y|<0.35
d+Au [y|=[1.2,2.2]

0_3: Geu <035 e Similar suppression in
)N NA50 (/5 =17 GeV) data

and in PHENIX (~/s =200
GeV)

0.6

0.2

0.4

1 PHENIX prelllmlnlary | | |
0 0 50 100 150 200 250 300 350 400
(Itzhak Tserruya, QM2005) Noart
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Comparison to theory type I:
normal nuclear absorption

J/y nuclear modification factor R, , J/y nuclear modification factor R, ,

E [ R. Vogt nucl-th/0507027 - EKSS8 y=2 g T R. Vogt nucl-th/0507027 - EKS28 y=0
1.2 1.2

s Cu+Culyle[1.2,2.2
o d+Au Jyle[1.2,2.2)

* Cu+Cu |y|<0.35
e d+Au |y|<0.35

0.8
0.6

0.4

s Au+Au |y|e[1.2,2.2} 11 *  AutAu |y|<0.35 |

PHENIX preliminary PHEle preliminary

0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400

part Npart

Muon arm Central arm

(itzhak Tserruya, QM2005)

Cold nuclear matter absorption model in agreement with d+Au: tendency
to underpredict suppression in most central AuAu and CuCu events
Sandra S. Padula Lishep 2006 18




Comparison to theories type

I1 & I11

J/y nuclear modification factor R,, | J/v nuclear modification factor R, ,

Grandchamp et al. hep-ph/0306077 suppression+regen
Zhu et. al nucl-th/0411093 transport in QGP

Bratkovskaya et. al nucl-th/0402042 HSD Model
Kostyuk et. al hep-ph/0305277 SCM Coalescence

®  d+Au|y|=[1.2,2.2)

®  AutAu y|=[1.2,2.2)

#  Cu+Culy|=[1.2,2.2)
AutAu |y|<0.35
Cu+Cu |y|=0.35

Capella et al. hep-ph/0505032 suppression from co-mover

14 1.2 Grandchamp et al. hep-ph/0306077 suppression (no regen) [+ 4 1.2

Kostyuk et al. hep-ph/0305277 suppression in QGP

1 . ®  dvAuyl[12.22) I 1
*  Aurhuly|=(1.2,2.2) 1
#  Cu+Culy|=[1.2,2.2)
AurAu [y|<0.35 I
Cu+Cu |y|<0.35 e

[vl 0.8

0.814

0.6 0.6

0.4 0.4
0.2 . 0.2
I PﬁENIPﬁ'ﬁrt?Ii-mi?ary_T _____ o [ PHENIX preliminary
OIIIIIII||||||||||||||||||||||||| I N N I N N N S [ N I I S [ N I v |
0 50 100 150 200 250 300 350 400 l:lll) 50 100 150 200 250 300 350 400
Noar (Iltzhak Tserruya, QM2005) Noan

]

Models that were successful in Adding recombination: much

better agreement with the data

describing SPS data fail to describe
data at RHIC - too much suppression -

. ‘ 79




Alternative: melting of . & ¢’
(but not of J /1))

 Produced J/y: direct - 60%; y. > 30%; ¥ - 10%
 Proposal by M. Nardi (QMO05):

— Observed J /1 suppression total melting of excited
charmonium states (mainly . &1 ") , no recombination

— Supported by L-QCD:

70 R T = 1T, 5 Ty = (1.5 — 2)T,

— If this turns to be a good explation is true - only at LHC
there will be temperatures high enough to melt J /3

directly
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3) Directy’s

Spectrum of y ’s produced in A+A collisions — sources:
* Direct y’s produced by parton Compton and annihilation proc.
 Fragmentation Y’s produced by bremsstrahlung of FS partons

 Fragmenting jets - now subjected to energy loss (due to
Interaction with dense QCD medium)

¢ v ’s produced by medium-induced bremsstrahlung of hard
partons traveling the dense medium

e Conversion of leading partons to7y’s (significant contribution)

Photons at RHIC oy, -0 AutAuatRHIC
Aut+AusP=200Gev 1 L E) 0- 20 % Central

Sources of high-
pr photons at =R
mid‘rapidity in 'r:_I' -I % o . - I o, 10 . = = promp | no E-I-.'--.-'.-.;j-+ HG

- e o e =] — _ prompt (no E-doss)
central A+A coll. el Tl L N PHENIX PRELIMINARY

- __"- . T = :‘I'_"'“ M = V 2 s, By — prompi- G HG

T, o,
[

~10% —- H NS
9 = Lr — | rﬂ1 '
(C- Ga|e, QM 05) & J Y= — — jet-fragmentation " .
v jet-bremss.
th-th
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Photon sources

H a rd d i re Ct p h Oto ns pPQCD calculation including shadowing

EM bremsstrahlung

pQCD calculation including shadowing

Jet in-medium bremsstrahlung (C. Gale, QM2005)
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New approach on searching directy’s
(Phenix)

* *
Y direct/y inclusive

PHENIX Preliminary “E'M PHENIX Preliminary - USing: any source Of rea'
Au+Au 200GeV(0-20%) 'E"_, 0. Au+Au 200GeV(20-40%) A o A
v emits virtual y* with very
low mass

| — low mass efe yield is
'0051152253354455 “0051152253 354455 .
Pr(Gevie @l translated (after removing
hadronic sources) into
spectrum of direct y,

| assuming that

.05
PHENIX Preliminary = PHENIX Preliminary
Au+Au 200GeV(40-60%) S0 Au+Au 200GeV(60-94%)

o0 J R oo oo

*
Y “direct — ZYdirect

0 051152253354455 0051152 253354455

pT(GeVic) pPT (GeVie) 7/ *i nc | 7/| nc |
(Itzhak Tserruya, QM2005)  |ishep 2006




Yield of directy’s

Ydirect AUHAU (0-20%)

® Ydirect = Yinal* Tdirectfﬂf’incl.

7direct = 7inc|.(7;irect /7i;cl.)

— Preliminary results compatible
with a spectrum obtained by
conventional analysis of real y’s

K PHENIX Preliminary
— But error bars are small and
allow to go down to p; ~ 1GeV/c
2 essential ingredients that
will help make evident the yield

in p; range 1- 4 GeV/c over NLO
pQCD

— pACD- Ty __ | Ml Then interpreted as emission
the””a'\ from the medium — QGP?
pQCD + therm /

/
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIII = L'E‘Gordonandw'vogelsan’PRDﬂ8’3136(93)

0 05 1 15 2 25 3 35 4 A5G| /
(Itzhak Tserruya, OM2005) 4

Nf_"\
£
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3) Direct 7t/ pairs.:what is expected

Low masses
receive significant
contribution from
radiative decays

High masses
dominated by DY

Intermediate mass
region interesting

from QGP _
perspective, DD

[Shuryak (78), Shor
(89)]

;ELDW- Intermediate- éHigh-Mass Regioné

51234;3
(Charles Gale - QM2005) M [GeV/ce]
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CERES low-mass e*e~ mass spectrum

Almost final results from the 2000 run Pb+Au at 158 GeV per nucleon

CERES/NA45  Pb-Au 158 A GeV Clear enhancement
mi over hadron decay
Preliminary s Jo ~T%

trigl Ctot cocktail for
CERN/SPS p,>200 MeVic

®ee>35 mrad

m,.> 0.2 GeV:
2.43+0.21 (stat)

2 1<n<2.65

2
>
QD
=
(=
=
-
il
A
=
(=]
=
v
o
A
[}
1]
£
o
2
o
v

0.2 GeV<m_<0.6
GeV:
2.8+0.5 (stat)

1.2 14 16 1.8
m.. (GeV/ic)) [ AR e P
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Comparing e e~ mass spectrum models

E L | T | [ | L | T | T | T | [ | [ E
CERES/NA45 Pb-Au 158 A GeV
Preliminary Oy Jﬁlutx 7 9%,

P,>200 MeV/c
®ee>35 mrad

2.1<1<2.65

-
2
-
D
=
(=
Q
-
N
A
=
L&)
=
v
—
A
[
1]
£
o)
3
o
v

(naturally, any of the above

| added to the cocktail)
[ by by by I..I.LI.HE

0O 02 04 06 08 12 14 16
(Sergey Yurevich, CERES) (e /9 (Charles Gale - QM2005)
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NAG6O Low-mass dimuons

NAGO data sum of all cocktail sources

dN/dM per 20 MeV

In-In Peripheral
all p

dN/dM per 20 MeV

In-In SemiPeripheral
all pr

-
4
tyh
L w M

dN/dM per 20 MeV

In-In SemiCentral
all p;

1.2 1.4
M (GeV)

dN/dM per 20 MeV

In-In Central
all p;

— Clear excess of low mass
with centrality

— confirms & is consistent
with CERES
— rising with centrality

— more pronounced at low pT

Bl(E. Scomparin — QM’05)




NAGO: In-In @158 Gev/nucleon

(E. Scomparin — QM’05)

-
=
tn

-
=]
B

-
=]
%

-
i e .

+:*::i:++ ——
:t:—qp—ri—

-
=]
X

10

—

II|IIII|IIII|IIII|IIII|IIII|IIII||_—II

0.5 1 1.5 2 25 3 3.5 4.5 5,
Mass (GeV/c')

Low-mass reqion
» Lepton pair excess at SPS energies confirmed
* Mass shift of the intermediate p ruled out

* Broadening of the intermediate p describes data

Intermediate-mass region
 Enhancement of ,.*11- yield confirmed

» Consistent with an enhanced prompt source
* Not consistent with an enhancement of open charm




Low-mass dileptons

in PHENIX

Invariant Mass Unlike Sin +- |

e

—

w
Q
g
[
o
71}
O
Q
=
=
=
w
I
o
=
)
[}
=
n
(3]
&
3
S
=2
=
-

=]

PHENIX Preliminary

All the pairs
Combinatorial BG

Integral:180,000
above p%:15,000

Signal

BG determined by event
mixing technique,
normalized to like sign yield

&l I,:'.. |
!!Jl.fr.lllltlihli 0l ".
5 ,4
m,, [GeV/c']
(Itzhak Tserruya, QM2005)

QMO5 Budapest 9/8/05Lishep




Comparison to cocktail and models

minimum bias Au+Au @ s = 200 GeV minimum bias Au+Au @ \Is = 200 GeV

all pairs

PHENIX n’ — yee
Preliminary 1..yee

-1
10°% hadrohic cocktail

Brown-Rho dropp

¢—ae§&rp%

-
<

PHEN

CC =

m
Q
=
5
i
Q
Q
L ¢
a
=
L
I
o
=
B
g
|

2,
g
2
=z
o

dN/dm,, [c7GeV] IN PHENIX ACCEPTANCE

_I IIIIIIII|_"|;§HAH:EI|I.!!.... e

3.5 24 . X X . 1.2 14
m,, [GeV/c?] m,. [GeVic’]

* Yellow band: total systematic
error
* Horizontal bars =bin width

(ltzhak Tserruya, QM2005)

Itzhak QMO5 Budapest 9/8/05Lishep



4) Hanbury Brown — Twiss
(interferometry of identical particles)

HBT - ingenius method conceived in the 1950’s for
measuring stellar radii in radio-astronomia (Cygnus &
Cassiopea) and later in optical astronomy (Syrius)

R R &?P T 3 . : : T SR TS

1959 — unexpected empir'ical obser'vaﬁ'eh by 6.
Goldhaber, S. Goldhaber, Lee & Pais: in pp collisions
" at 1.05 GeV/c, Bevatron (LBL) — search for p° —> ntn-,
R. Hanbury Brown h L N _
y looking into the mass-distribution of =n*n~ and of
(1916-2002) n*nt - correlation between identical ='sl!

CQ)=1+e2";Q% = —¢* = —(k, — ky)? = ME, — (my — my)?
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Simplest Example source space-time distribut
f(z,p)= p(x) 9(p)

p(x) == exp[—* /(2R)’]

2- Correlation Function

(simetrization < identical particles
+ source chaoticity < random phases)

Clhy o) =1+ |p(a)f* =1+ exp(—¢R?)

(simetrization without FSI)
Sandra S. Padula Lishep 2006




Simplest Example sources

2-7 Co

(simetrization e
+ source chaoticity < random phases)

Clhy o) =1+ |p(a)f* =1+ exp(—¢R?)

&
ﬁ
&

(simetrization without FSI)
Sandra S. Padula Lishep 2006 34



2-7 Co

(simetrization
+ source chaoticity < random phases)

Clhy o) =1+ |p(a)f* =1+ exp(—¢R?)

MEQNI < ferminic case: including interaction

Sandra S. Padula Lishep 2006 35




2-7 Co

(simetrization
+ source chaoticity < random phases)

C(kl’kz) =1-

-| (g

P =1-

= exp(—q2R2)|

Experimantal definition of
the Correlation Function

Clk k) =

Alg)

B(q)

Signal (particles from same event)
(simetrization without FSI) Background (particles from # events)

Sandra S. Padula Lisnhe,.




First Contact

Main hypotheses:

QGP formation © 1st order phase-transition
Expanding system (1-D hydrodynamics)

[Y. Hama & SSP, P.R.D 37(1988) 3237]

Comparison with exp. Dataon pp &
D D collisions - CERN/ISR (Vs=53 GeV)

Sole model able of describing data
trend: evidencing expansion effects

(clear non-Gaussin behavior) . os
0 01 02 03 04 05 06 0O 01 02 03 04 05 06

q,TlGeV] qJGeVl
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Testing CERN/NA35 vs. (non) ideal 10C

M.Gyulassy & SSP: P.L. B217 (’89) 181

[deal IQGC m.0,0,K" Gas q-q Plasma

0 005 o014 0.05 D¢ 0.5 O
qr (GeV/c) |
Large proper-times expected for QGP scenario




Testing CERN/NA35 vs. (non) ideal 10C

M.Gyulassy & SSP: P.L. B217 (’89) 181 2.00 ks "

[deal IQGC mne,K" Gas q-9 Plasma
2.00 %

7=B8.4 Rp=7.3

T T 1
1=0 Ry=5.3
A=1

173
1.7%

o
1.50 - |2 i
=.ﬂ -:;; IIEG .
1.20 W[~ :
A |0 [
v
/E 1-@ ! 1‘25 -
S 2.00 s »
N
Q 175 - -
\/ 3 p 1.00 — —
a L ATY_tAQRES
1.30 b B
A HJ L 1 ] 11 _ 1 I i 1 -] l | T . i l y I | Ll ! i1 1 L
105 " X L 0 0!1 0!2 013 'ﬂ'-* 1}-5 n'lo
N.P. B339 (°90) 378 Ay - y1 - ¥a
1

1 ] 1
005 o010 005 D19¢

qr (GeV/c) | * Correlation function reflects
« 3 distinct scenarios: geometrical dynamical effects

— Ideal 10C but X < 1 - Resonances:

— Non-ideal + resonances
— Quasi-ideal & QGP — Fluctuations in (emission) times

— <z,.p, @ (transversal “flow”), ...

39



HBT — RHIC puzzle

Hydro+uRQMD

Soff, Bass et al. NPA 715 (03) 801

Sandra S. Padula
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R side

ol ol

3; OSTAR x* . =
2-_ ASTAR T _—
— @PHENIX w* )
'T APHENIX© | e
= mu® =
= mE E
3 mopooo0H0g E
= mB E
:E " s - T E
o R ¥ -
S mT. - 200 MeV E
2 OT, = 160 MeV =
0_ O.I'I 0:2 0:3 0:4 OI.E Ol.ﬁ 5
K, (GeVi/c)

(best results require freeze-
out at hadronization point i)

7




First tentative explanations

L.McLerran & SSP opaque source
body radiation w/emissivity ' (7’s only)
QGP formed in initial state @ RHIC

Ideal Bjorken Hydrodyn. (1+1) (no L flow)
PhaseTransition starts: t, (T7); ends 1, (T, )

Hadrons expands further, untill z.(7;)
At T: — sistema desacopla-se (emissao vol.)

black-

0.1 0.2 0.3 0.7 0.8 0.9

074 075 076
K_T (GeVic)

STAR -= triangles
DATA:

i STAR -= triangles
PHEMIX = circles

DATA:
PHEMIX -= circles

kapﬁa—":g_ 5

— i..%.%.

] TO
® | T =175 MeV
E

$

kappa=1

R_out/R_sid

= 150 MeV g

! ! . ; . : ; : ; 02 0.3 0.4 05 0.6
01 02 03 04 05 06 07 08 09
K_T (GeVic) K_T (GeVic

0 Th Tf

V/N

KC calc &~ 4 ICyackpody
Requires 1 flow (?)

(fi/c)

(fm/c)

(fm/c)

(fm/c) |(

(at 7¢)

0.160

1.54

5.73

6.97

0.156

0.160

1.75

8.37

10.5

0.242




Blast wave model

< » Rx
[F. Retiére & M.A Lisa PRC 70 044907 (2004)]

0.2 0.
Py (GeVic)
Je

Putt — [
m_ coshiy — n) exp (—‘T> #Rp —r)

1 (T — Ta0)?
———exp | ——+——— | Tdrdnrdrdd,

(2]

L i

V2rAT? 24AT=

(cosh 1, coshn, sinh g, cos ¢, sinh, sin ¢, cosh g, sinhn)
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Buda-Lund Model

Separation of the emission source core and the halo
Core: hydrodynamic evolution
Halo: decay products of long-lived resonances

Analytic expressions for all the observables

3-D expansion, local thermal equilibrium, symmetry

Recovers known hydro solutions in non-relativistic limit
(implies density inhomogeneity !)

Sandra S. Padula Lishep 2006




2

Buda-Lund Model

T. Csorgo & B. Lorstad

(=1

=
%]
T T

1/(2nm,) d*n/(dmdy),

PHENIX 102

al
Eroa by v bvvra b
0 025 05 075

2
m,

225 25
-m (GeV)

L ¥4 STAR
20 [ 4% PHENIX

= E 30% most central

r 12% most central

:\)‘/16‘5/15 175

Ty
e

soui'ce core and the halo
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Hydrodynamics

Initial interactions among the constituents should be
strong to fulfill requirement of matter in local thermal
equilibrium

Needs IC + (QCD) EoS

8, = 8, {u'n[(T) + p(T)] — g P(T)} = 0

Hydrodynamical model works nicely at RHIC:

Great surprise: strongly coupled QGP but which behaves
almost as a perfect fluid (although the viscosity behaves
smoothly near T) (T. D. Lee)

Best description so far seems to be Hydrodynamics of
QGP coupled to microscopic evolution of the HG
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Hydrodynamics

Initial interactions among the constituents should be
strong to fulfill requirement of matter in local thermal
equilibrium

Needs IC + (QCD) EoS

9,1 = 8, fu'n[(T) + W(T)] — g p(T)} = 0

Hydrod

Great S Tetsufumi Hirano and Miklos Gyvulassy
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Flow < collective dynamics

A collective flow is a motion characterized by space-
momentum correlations of dynamical origin - 2 signatures:

bounce-off Initial M. Gyulassy talk at TBS 2005, LBNL
anisotropy Final momentum anisotropy
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Different type of collective flows - conveniently
quantified in terms of first few (2) Fourier components

of the azimuthal angle (i.e., angle aroundthe beam axis
of the collision): v,, v,, ...
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(Itzhak Tserruya, QM2005)

Every particle flows

PHENIX PRELIMINARY (Au+Au at \ISHN=2'IJQGEV, Minimum bias)

— Large v, of heavier particles:

b, 2, Q, d.

— Even open charm flows
(measured through single

electrons)

— Strong interactions at early
stage 2 early thermalization

@ u+'%"Au Collisions at RHI lm
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A=y T -
B0+Q ]
W L P e [ Pl
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(Itzhak Tserruya, QM2005) Transverse Momentum p_ (GeV/c)

Keuiunjead yyis



Jet quenching

Color Glass Condensate

Cu+Cu vs. Aut+Au

Theory side: 99 Back-to-Back Correlations
(In-medium mass-shift and squeezed states)
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Important references on RHIC data

Since the beginning of RHIC’s operation
about 90 published experimental papers

Quark Matter Proceedings (2000, 2002,
2004 and 2005)

Rikken/BNL workshop (2004)
Nuclear Physics A 750 (2005)

“Hunting the Quark-Gluon Plasma”,
assessments by the experimental collab.,

BNL-73847-2005 Formal Report
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