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- Qutline -

+ achievements at RHIC
= Au+Au, d+Au and p+p up to Vs, = 200 GeV
= hadron suppression at high p, (jet quenching)
= modification of angular correlations
+ ongoing and near-future programs at RHIC

= high statistics Au+Au (and p+p)
= heavy quark states (color Debye screening)
= low-mass dileptons (chiral restoration)
= direct photons (thermal radiation)

= more systematics with A and energy scans

+ future programs at LHC
= expectations and ongoing activities
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- Disclaimer -
+ focus on PHENIX and (a very limited part of) ALICE
= cannot cover all RHIC and LHC programs in 45 minutes

+ focus on data presentation
= theoretical pictures better handled by audiences
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S i

+ 2 independent super-conducting rings

+ 3.83 km circumference

¢ up to 100 A GeV Au and/or 250 GeV (polarized) p
+ 6 Intersections

+ 4 experiments
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- Ploneering High Energy Nucl. Interaction Exp. -

sensitive to maximal
set of probes

= photons/electrons/
muons/hadrons

access to essentially
all time scales

high rate capability
and multi-level
selective triggering

® [are processes
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- RHIC/PHENIX Run History -

PHENIX Detector - First Year Physics Run PHENIX Detector - Second Year Physics Run PHENIX Detector

N ™
o = S
S = S S
J!N l!. S 3
run  year species VS
01 2000 Au+Au 130 GeV
02 2001/02 Au+Au 200 GeV
p+p 200 GeV
03 2002/03 d+Au 200 GeV
p+p 200 GeV
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- Collisions as Seen by PHENIX Central Arms -

Au+Au at \sy, =200 GeV  d+Au at sy, = 200 GeV

~ 5000 charged particles produced in a central
Au+Au collision at Vs, = 200 GeV v 3
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- High p, Hadron Results in RHIC Year-1 -

¢ measurements up to
4-5 GeV/c in p;

= charged hadrons and
neutral pions

+ nominally expected
from hard scattering
< binary collision scalin

extrapolated from UA
data
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- Hard Scattering as Probe of Medium -
+ different mechanisms

2 a)
for different regions 5.
[ J SOft prOd uction ""‘-E 10° E P.F.I.’I:',’H.'Eﬂnm
] T 4 — KKP NLO
= responsible at low p, < ‘:4 — Kretzer NLO

= thermally shaped

10"
= hard scattering
« responsible at high p, wr TR
= probe of medium 2 5o
= well calibrated E ﬁ
- ‘F 2
g‘ i ?—%—
p+p—no+X % :- /\—Mﬂ ¢
hep-ex/0304038 o f—
’ ; ° PT[G'HW!;}S
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- Probes of Partonic Matter -

+ energy loss of scattered
partons schematic view of jet production

= suppression of high p,

hadrons and JetS hadrons Iead_ing
= modification of angular / particle
correlation 7
+ modification of o~ \
' Z
fragmentation process T q
= changes of particle R
composition ,7 \
hadrons
JV

leading particle

e
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- Discovery of High p, Hadron Suppression -

L T T T T : : i | , I !
o Au+Au Vs, = 130 GeV PHENIX

- central 0-10% SR e |

- m(ht+h7)2 ’
. J'l:o

2 r 7 Pb+Pb(Au) CERN-SPS i

ov+a CERN-ISR ¢
F'y J'I:o l +

: N Y binary scaling | I
I :h::.. mmn® L. ’ + | KA |
....... T e 8w -
i ;;;;..::?HHUH > - ¢ - +u 7 Pulilished by Thi Amsrican Physcl Sscisty
Bt RHIC B
0 1 1 1 | 1 1 1 | 1 1
0 2 4

p; (GeV/c)
+ suppression observed in central Au+Au collisions

v
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- Nuclear Modification Factor R 5 -

14
R“F
1.2
dN g /dp,dy N

R, = _
(N o - day, [dp,dy

—a
o

c o 9
&~ O

o o
[== T W
= T

2 3 4 5 6
Tranverse Momentum (GeV/c)

+ In absence of nuclear effects
= R,z <1 at low p, (soft physics regime)
= R,z =1 at high p, (hard scattering regime)

+ “suppression” (enhancement, e.g. Cronin effect)

- Rii<1i> 1i at hiih ii I |
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- Achievements in RHIC Year-2 -

RHIC at full energy
= Vs, = 200 GeV

higher statistics

= charged and neutral
hadrons to higher p,

reference p+p data

July 25, 2003
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- Neutral Pion Production at Vs, = 200 GeV -

™

] ] 10 =
| | =
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- Neutral Pion Production in p+p and Au+Au -
reference p+p data  _is

with same detector <t ® Central = (0-10%)
T Peripheral n° (80-92%)
_ YieldAuAu/<Nbinary>AuAu 1_4:_
M Yield,, E
binary scaling in oo p B BINETY S
peripheral Au+Au e f } i } [ 7]
suppression factor " | L] ><1/5
~5Sincentral AutAu - . ;
‘T he ® +
02 $00%0 .07 0 %] + .......
- Participant scaling
S L T B

0 at sy, = 200 GeV
nucl-ex/0304022, submitted to PRL

7\
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- Centrality Dependence of Pion Suppression -

¢ smooth increase
of suppression
with centrality

¢ neither binary or
participant scaling

NPP_ > ANy “/dy

Hparl = part -
= R NAUAY > ANy ™/dy

N
1
LI

Raa(pPr > 4.0 GeV/c)
i ‘.nl LI ITI I
| TR n
—ep—
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—ep—
—p—
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in o R . dNDdy
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0.5 '
" * o |
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0 50 100 150 200 250 300 350
70 at sy = 200 GeV Noort

nucl-ex/0304022, submitted to PRL
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- Centrality Dependence of High p, Suppression -

1.6
D:ZE:':: B hsh 0-10% |
T .
0.8 r
0.6 - r
&
0.4f ﬁ Lk .
0 ] M | 2 | 2 | M | 2 | " | M | 2 I
0 1 2 3 4 3] 6 7

Au+Au at Vsy,, = 200 GeV pT [GeV/C]

PHENIX preliminary

7\
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- Particle Dependence of High p, Suppression -

no apparent proton suppression for 2-4 GeV/c in p;
= different production mechanism ?

S 25— T T T T T T T T 1 i
o E e (p+p)/2 Yield©19% <NZ 0% E
o Yield© %% | <NSO %5
151 ]

- 7 . ® y

L -0 T ]
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i s -

B .. _

0.5 5 @ —]

- .... * R © o 9 9 B ]
e Q.2 ..Q-

ol | | | | | | .

0 1 2 3 4 5 6 7
Au+Au at Vs, = 200 GeV pr (GeVic)

nucl-ex/0305036, submitted to PRL / \

July 25,2003  Experimental Highlights in Recent/Future Relativistic Heavy-lon Programs / K.Shigaki 19



- Particle Composition at High p; -

p/n < 0.25 expected from jet fragmentation

observed p/nt ~ 0.4 In peripheral, ~ 1 in central
= protons from non-fragmentation sources ?

PHENIX AutAu vsy, =200 GeV

o 1. r protonipion 1t anti-protonipion :lf‘ 3 3
T 1.6 I 1 = “F
C I o= AutAu0-10% 1 2
14F Ib & a4 AutAu20-30% b +'-:|- #3F + + + + L)
T T oe Au+n3_60-92% 1 £ 2F +
L JL §  ptp,s=53 GeV, ISR ] o
1.2 % ] --- e'e, gluon jets, DELPHI ] 1.5F # ‘9. , + +# + """
1k + + | e*e, quark jets, DELPHI ;
L ! E_ | Central
0.8 3 - + + Bl i‘% + + . 0.5 ;‘ @ Peripheral
0.6F , JF . O N A T S T S S
0.4 _ ] __ 4] .I_ i“&# + + _ w 03k """ Absolute Normalization Error
T Ty (#}#(#’+ +* 1F B i ] ,5_, ol Relative cen./per. Normalization Error
- a0 41 & O = ‘/—'/
| P | =
u [ | | | | ] g 0 L 'l L L i L 'l L 'l
o 1 2 3 4 )y 1 2 3 4 5 = ° T 2 3 48 0 T Geve)
p; (GeVic) p; (GeVic)
Au+Au at s, = 200 GeV |
nucl-ex/0305036, submitted to PRL / \
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- Jet Quenching ? -

¢ pi()n Suppression comparison with model calculations
ith and without part I
reprOdUCe_d by T with and without parton energy loss
models with v |
parton energy loss i Levai without parton energy loss

+ other explanations /-
not ruled out '

(at this stage)

Au+Au—7O+X at Vsy, = 200 GeV
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- Origin of Suppression ? -

¢ Initial state effects

= gluon saturation (color glass condensate)
= property of nuclear wave function
= suppression predicted also in p/d+Au

= shadowing
= (Cronin effect)

¢ final state effects

= parton energy loss (jet quenching)
= related to medium density
= No suppression predicted in p/d+Au

= hadronic absorption
= parton recombination

A

July 25,2003  Experimental Highlights in Recent/Future Relativistic Heavy-lon Programs / K.Shigaki 22



- Other Candidates: Initial State Effects -

+ not related to properties of hot and dense matter

+ several candidates leading to R,, # 1 at high p:

e Cronin effect (1)

L : Cronin effect observed in
= initial state multiple soft

fixed target experiments

scattering 2
= shadowing (1) /).\ (/"LK
= modification of nuclear ) R N R SO
structure functions o | - 14 -
= color glass condensate (1) g- o [ 2020 O Ew400 Go¥
= gluon saturation oc
0 Eip=300 Gev Ew=800 Gev.

00 25 50 75

Pt (GeV)

e
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- Control Experiment: d+Au -

H \ g \ g
> Q—.<_ &) >
U U U
nucleus+nucleus proton/deuteron+nucleus

/|\ /|\

+ quantify cold nuclear matter effects

+ distinguish initial and final state effects
= |ess jets created (color glass condensate) or quenched

R\
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- Hadron Production in d+Au at Vs, = 200 GeV -

X T o -1
= -\ PHENIX PRELIMINARY - - 10 =
- g - % \'s = 200 GeV, charged hadrons S 2 i
& % 5 %10 =
10 4 . (&) =
210 v dAu min bias - ~  4E .
- Z% - ' ] 'i“ 10 g_ .
. 2 10°E :
10 E N‘U 65 .
i ] =10 = ",
3 E -z - .
5 107 "
10 3 E (=] f u .
i ; S 10" 'y
: 3 -aE ¢ t
10-7_ | 1 1 | | | | | | | | | 1 | | | 10 EI | | | | | | | | | | | | | | | | | | |
0 2 4 6 8 10
p; [GeV/c]
d+Au—h*+X at Vs, = 200 GeV d+Au—n0+X at Vs, = 200 GeV
PHENIX preliminary PHENIX preliminary

7\
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- Neutral Pion R, -

+ neutral pions measured in iIndependent detectors
= agreement within systematic error

g 2
£ 18
1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

* PbhGI
¥ PbSc

T

d+Au—n0+X at Vs, = 200 GeV

PHENIX preliminary

1 2 3 4 5 6 7 8 9 10
p; (GeVlc)

¢ NO suEEression relative to binari scalinﬁ |
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- Neutral Pion Data and pQCD -

< k
718
a L E @ neutral pions (data)
1.6
14F
1.2E
I T ==
0.8 ) “
0.6 == Kopeliovich et al. @
0.4F  Levaietal, NLO pQCD, Cronin + Shadowing
0.2 - = impact parameter indep. shadowing
T s jmpact parameter dependent shadowing
ok
0 1 2 3 4 5 6 7 8 9 10

d+AU—>TO+X at Vs, = 200 Gev P (GeV/e)
Levai et al. nucl-th/0306019
Kopeliovich et al. PRL 88, 232303 (2002)

+ data reproduced by NLO pQCD + phenomenology

A O
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- Charged Hadron R, -

< 27
© L
14 _ dAu min. bias
1.5 - El
A k3 i
1 I
i PHENIX PRELIMINARY
B Js = 200 GeV, charged hadrons
0.5 — —
L d+Au— h*+X at \'s, = 200 GeV |
~ PHENIX preliminary i
0 ] ] ] | | | ] | ] | | | | ] ]
0 2 4 6 8
p; (GeV/c)

+ Cronin type enhancement relative to binary scaling
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- Comparison between Au+Au and d+Au -

< [ e o e

o C
Qﬂ 1.8F O W charged hadrons
8- A @ neutral pions d+Au

16f
1.4F
1.22
1E
0.8F
0.6F
0.4f

Vs = 200 GeV 0.2F
PHENIX preliminary 0:
o 1 2 3 4 5 6 7 8 9 10

pr (GeV/c)

+ NO suppression in d+Au
Initial state effects ruled out as explanation

. \
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- Centrality Dependence of R, ,, and Ry, -

g 2 : T T T | T ‘ T | T | T
oC 48l Au+Au 200GeV

16 M h*+h 0-10%/N+N (] 7°0-10% /N+N
1.4
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;cr:

i
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0.6
- .
0.4j [j |j .-.
- f; 0 0 Mo

02—

ﬁ!;@#

0_| | ! | ! | ! \ ! | ! | ! [

0 1 2 3 4 5 6 7
p; [GeV/c]

Au+Au at Vs, = 200 GeV
PHENIX preliminary

dAu

1.8

16_

1.4

1.2

0.8-

0.6

0.4

0.2F

1_

2—

0:‘

d+Au 200GeV

= h*+h"0-20%/ N+N

0

PHENIX preliminary

6

7
p;[GeV/c]

d+Au—h*+X at Vs, = 200 GeV

8

clearly different and opposite centrality evolution
final state jet quenching

July 25, 2003
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- Jet Correlation -

1.3 @ 20<pT<3.0(GeVi) - B 20<pT<3.0(GeVi) 41.03 Side View: E,é'
12+ d+Au Au+Au 41.02 q |
mimimum bias 800 dcertrahl = | A —
Sl (peripheral) Lot §
O = ____a—/’
Transverse Plane:
1.0 - 1.00 \\LI
0.9 | > 4 0.99 ( /l- ’_“\
0O 30 60 90 120 150 180 30 60 90 120 150 180 \}'\\. J
near side A¢(deg.) farside nearside A¢(deg.) farside _
d+Au at Vs, =200 GeV  Au+Au at Vsy, = 200 GeV
PHENIX preliminary PHENIX preliminary
peripheral Au+Au similar to d+Au
disappearance of far-side jet in central Au+Au
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- Jet Correlation in STAR -

0-20%

Sspan

o d+Au FTPC-Au

k. — p+p min. bias

* Au+Au Central

1/Nq 1 ger AN/A(A0)

R RPN SIS 22 ¢

sy = 200 GeV

1 I | | 1 1 I | L L ;falr SIidlel 1 I | 1 1 1
pedestal and flow subtracted

ET 1 2 3 4
A ¢ (radians)

back-to-back correlation suppressed in central

Au+Au / \
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- Where are We ? What is Next ? -

+ quark-gluon plasma discovered ?
= “|t’s a quark-gluon plasma. period.” (M.Gyulassy)
= maybe premature to claim triumph

+ further insights expected via rare processes

= probe of deconfinement
= heavy quark states: J/¥, ¥’

= penetrating probes of medium
= dileptons: ete-, uu-
= direct photons

+ these measurements planned in next Au+Au run

e\
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- J/Y Measurement Baseline Established -

20 — — <
z — unlike-sign — unlike-sign 2 10, +o- + -
= . like-sign - like-sign > : ‘J/\If e b Ty — p'p
= 15 - ) 1L 3 3
10_!5 ee MIJ' _.i,lo-'l%
x _tc':;-:: ;
o 2( ‘4\
il 2100 ew
[N | | FE | \ AL :'|"- l \"-” - A 103:| \ L [ \ | "\
2 3 4 2 3 4 F 0 2 4 60 2 4 8

Inv. mass (GeV/c 2) Inv. mass (GeV/c 2) pr (GeVic) pr (GeVic)

p+p—J/¥P+X at Vs, = 200 GeV
nucl-ex/0307019, submitted to PRL

clear J/Y¥ signals in both central and forward arms
e expected mass resolutions
< mean transverse momentum:
1.80 £ 0.23 (stat.) £ 0.16 (sys.) GeV/c
< Integrated cross section:
3.99 + 0.61 (stat.) £ 0.58 (sys.) £ 0.40 (abs.) ub/ \
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- J/Y Comparison with Previous Data -

525, =
% 2:_ PHENIX 310- ,
S b © 1— " PHENIX
A B P
51.5_ 1015_
. é
1t 10°}
L 3 ¢ .
08 —rFitp+am Ns)| 107 T R BRERO
0| N L 10'4_u’...| el
10 10° 10 10°
\[s (GeV) \s (GeV)

p+p—J/¥P+X at Vs, = 200 GeV
nucl-ex/0307019, submitted to PRL

agreement with

= lower Vs data and phenomenological extrapolation
< color evaporation model / \
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- J/Y Measurement So Far -

coll

40-90 % central
0.45 ﬂ N =45

1 20-40 % central
L N_ =296

coll —

- normal nuclear absorption

o per Binary Collision

=)
o
i

0-20 % central SPS NAS50 normalized to p+p point
N Neoy= 779
—1

o
-
(3)]

o
—h

Au+Au—J/¥—>ete at \'s,, = 200 GeV
nucl-ex/0305030, submitted to PRC

e
o
&

Jiy B-dN/dyl

o

0 50 100 150 200 250 300 350
Number of Participants

not much statistics, but
« binary scaling disfavored
e [nconsistent with enhancement scenarios

= e.9. coalescence models / \
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- Photon and Neutral Meson Measurements -

+ photons sensitive to

< initial parton distribution
= initial k,, k, broadening ()
= shadowing, saturation (1)
= final state parton/hadron rescattering
= thermal radiation, jet/parton radiation ( 1)
+ neutral pions additionally sensitive to

= final state effects, e.g.
= k, broadening ()
= absorption, jet/parton energy loss (¢ )

+ experimental virtues
= photons and neutral mesons measured in same detector
= particle identification to very high p;

+ vital to distinguish initial/final state effects

e A
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- Photons and Neutral Mesons at SPS -

highly segmented Lead-Glass Calorimeler
{ientificzstion of photons, «0and g -mesons)

Forwad
Calorimeler
Time ol Flighl {#2)
(PID of posiive hadmns) Had.-Calovimeler
[transverse enemy)

highly segmented Pholon-
< WMdliplicily-Detlecior

Skreamer Tubes

Goliath Mogned Charged Parlide
Velo-Deleclor
Time of Flight (1)
13;11?&?1:.@[, [PID of negative hadrons)
Siad 4 Mullisiep Avalanche Chambers
Countey™ 4 T with CCD-readaut {tracking of

charged particles)

PasticBal 1 "
i ICO ol
Fop e o on Drill Deleciors
target region)  {pseudarapidieg-dist. of
charged particles)
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3 3 3 -2
1/Ng,E o°N,/dp® (c® GeV?)

Direct Photon Observation at \'s,, = 17.3 GeV -
0 — SPS WAQ98, central Pb+Phb

| P caricatans compared to p+A data
Jl EEEwe = sscaling
o - = binary collision scaling
1] o similar spectral shape
“TTTH -induced reproduced by
= I LO pQCD + Intrinsic k;
O +t; factor 2-3 enhancement
1 M In central Pb+Pb
i) pQCD (s'® = 17.3 GeV, y=0), Wong et al. m *
oo i

0 0.5 { L5 2 2.5 3 35 4 4.5
Transverse Momentum (GeV/c)

Pb+Pb—y+X at Vs, = 17.3 GeV *
WA98 nucl-ex/0006007, PRL 85 3595 (2000)

7\
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- pQCD Direct Photon Predictions for RHIC -

+ large direct photon signal expected
= (photons observed) / (photons from hadron decays)
= except if photons also suppressed (initial state effect)

g °F
3 45F 4 p+ppQCD .
Y~  4F
> 45F * p+pscaled to A+A with
3 - factor 5 pion suppression *x
i *
2.55— *
2F B
- * x *
= *
1.5E k¥ ox kK *
pQCD 1B wx*EFx Ak xx KK
p+p—>y+X at sy, =200 GeV g gF
W.Vogelsang Y S T T S A R
0 2 4 6 8 10 12 14
p; (GeV/c)

A
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- Inclusive Photons in Peripheral Au+Au -

[a¥]
T

{4+ ]
T

1.8 i— PbGl, peripheral
1.6F- PHENIX preliminary

1.8 PoSc, peripheral
1.6~ PHENIX preliminary

§ 1.4 % 14
HRES [P S
- - B
E L | SR LR S
. 08| <. 08|
= o8} = osf
0.4 T oaf
0.2~ AutAu at yfs =200 GeV 0.2f AutAu at s =200 GeV
% A I T I N
Py (GeV) P+ (GeV)
Boxes: 1¢ systematic error B
¢ two independent detectors consistent -
¢ consistent with no photon excessin & ™.,
peripheral Au+Au A

= based on measured neutral pion spectrum \

July 25,2003  Experimental Highlights in Recent/Future Relativistic Heavy-lon Programs / K.Shigaki 41



- Inclusive Photons in Central Au+Au -

N
T

1.8f- PbGl, central

1.6 preliminary
1.4
1.2F
|| S
0.8F-

(Ylno)measured I(Yl Tco)sim

0.6
- pQCD + factor 5
0.2 10 systematic error
0 S N N R R N
0 1 2 3 4 5 6
Py (GeV)

central Au+Au—y+X at Vs, = 200 GeV
PHENIX preliminary

+ no direct photon excess seen within errors
+ systematic error to be reduced in further analysis
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- Solid Basis of Direct Photon Measurement -
+ p+p neutral pion spectra

a4 1
. 5 »
to high p,~ 12 GeV/c W
+ good agreement with 5" Bt
NLO pQCD In p+p T — Keeter NLO

= no intrinsic k, included o
10"
B
g o
4%
(=] ’ ? cj
o 2
%- 0 ;—%—
g ‘F d)
p+p—no+X S *F M__
hep-ex/0304038 Sgas
v g 1 pT{GﬂWt;}s
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- Direct Photon Expectations at RHIC/LHC -

¢ QGP contribution dominates at > 2-3 GeV/c In p,
+ high p, hadron suppression increases direct/decay
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- Direct Photon and Neutral Mesons at LHC -

dN/dpT (GeVic)™

Direct yin min bias Pb+Pb (1P
Luminosity = 0.5 x 10%
sgrt({s} =55 TeV

PYTHIA:
tin EMCal

— pQCD Aurenche

direct y (= y+jet)
in ALICE EMCal
in a LHC Pb+Pb run

v v by by P N PR

1
168 120 146 160 150 200

” Transverse Momentum {GeV/c)

10 ¢

R (P;)

0.1 |

0.01

" Au+Au at s'°=17, 200, 5500 AGeV

SPS

¥ PHENIX ni° (200 AGeV)
* STAR h* (200 AGeV)

“LHC

100

o, [GeV]

l.Vitev, M.Gyulassy
PRL 89, 252301 (2002)

even more powerful probe at LHC
= |large direct photon rate up to ~ 100 GeV/c

= |large neutral meson suppression expected

July 25, 2003

7\
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- LHC Status and Plan -

+ accelerator on its way
o start-up in 2007 confirmed in June, 2003, CERN council
e p+p commissioning in April 2007
* heavy-ion pilot run by end of 2007

+ wish list as of June 2002

e Initial few years
e 2 - 3years of Pb+Pb at L ~ 1027 cm?s't
e 1 year of p/d/a+Pb at L ~ 102° cm?s?
= 1 year of light ions at L ~ few 1027 - 10%° cm2st

A
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- ALICE Physics Goals and Strategies -

to cover in single experiment what is by 4 at RHIC

(and by several at SPS and AGS)

= multiplicities; rapidity distributions; flows; particle
spectra and ratios; jet quenching; dlleptons direct
photons; heavy flavors fluctuations; correlations; .

versatility with variety of techniques

= Wwide acceptance and momentum coverage;
accessibility to photons/electrons/muons/hadrons;
excellent granularity; secondary vertex reconstruction
capability; selective triggering; ...

7\
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ALICE Status -

+ In former LEP-L3 site
+ L3 magnet modified
¢ muon magnet coming soon

¢ various detectors in
R&D/testing/production

e\

July 25,2003  Experimental Highlights in Recent/Future Relativistic Heavy-lon Programs / K.Shigaki 49



- Electro-Magnetic Calorimeter(s) in ALICE -

=

o\

¢ PHOS

= high resolution
= PbWO, crystals

= high granularity
22x22cm?at5m

+ EMCAL (being proposed)

= large solid-angle
e | 7] <0.7, 4¢~ 120 degrees

ISR, \
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- ALICE Photon Spectrometer -

ABSORBER

TRIGGER CHAME

L2 MAGHET

bASH FILTE

TRACHING CHAMBERS )

PHOS: high-granularity high

= PbWO, crystals

resolution photon spectrometer

= | 7] <0.5, 4¢~ 100 degrees
= photons and neutral mesons

= v-jet tagging

7\
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- Photon Measurement in ALICE -

without high p, trigger
photon and neutral

3wl Inclusivey Directrnt ] mesons in p, up to
i ~100GeV/c
gL Direct y 4

1OE _ _ |6|u||.|||||rh.| LiL I a

100
Py (GeVic)

with high p, trigger

20 40Q L<ls] Els]

N Inclusive y: Direct + rt © -
B 10° / -
%’i—m" ;_ _;
Sl Direct y §
10 C -

To M i}

2]
<)
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- PHOS Activities at Hiroshima -

Japanese PbWO, crystals tested as reference
= at Hiroshima-REFER, KEK-PS, Tohoku-LNS
= 2.50 % /E [GeV] @ 1.25 % resolution achieved

avalanche photodiode readout being tested
= works in magnetic field; compact; low power

preamplifiers and shapers under development
= pre-production started
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- Japanese PbWO, Crystal -

i 3 r
_ c_lenS|ty 8.28 [g/cm?] Y-doped PbWO, |
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.. 8 o0
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PbWO, Performance Tests in Japan -

R.Kohara et al.

| Energy Resolution at Calorimeter |
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- Possibility at RHIC -

PbWO, array at RHIC ?
= no fine granule electro-magnetic calorimeter at RHIC

= simulation under RHIC condition gives 3.2 % mass
resolution for neutral pions

GEANT4 simulation

R.Kohara et al.

3000 —

2000—

PbWO, Photon Spectrometer

coverage: I m><1m

crystal size: 20><20><200 mm3 D T -
array size. 20><50 invariant mass [MeV/c?]
distance from IP: 3m

1 coverage: +0.17 / \
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- Summary and Conclusions -

medium with strong final state effects formed In
central Au+Au collisions at RHIC

= observed via jet quenching and its absence in d+Au
= can be quark-gluon plasma; not conclusive yet

additional medium probes to be investigated soon
= baseline established for J/¥Y measurement
= light vector mesons also important
= direct photons, unclear at SPS, will soar at RHIC/LHC

RHIC presenting rich harvest; LHC getting ready
= even more fruitful physics ahead of us

7\
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