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Display Event in PHENIX and STAR
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PH ENIX

RHIC [CH(F 5 &¥ID 3 FH
o NROBENEORL '“ﬂ;ﬁ;n-aawa¢$@@=

I, WO; K, K*O!Ksos P, d, pO! ¢’
A, Q E (+ RELF) ...

- FRAEYEE
g%%ir EAmIRIL

« BIFLE. INE

- HEHENH

e 2} FHBTHHES 2000 (Run-01): Au+Au 130 GeV
o HHIEIEESM 2001/2002 (Run-02): Au+Au 200 GeV
e 1w NERL p+p 200 GeV

2002/2003 (Run-03): d+Au 200 GeV
p+p 200 GeV

REHREE - A A —SEBI=y FEREI S — p+p’ d+AU7’I gw%ﬁﬂqriiﬂui %ﬁ 5 o
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PHENIX3E&D BE LIRIK

Conceptual Design Report (29-Jan- 1993)

AraLAaiiia i A VAL & akeaitas s asarproaa

Quantity to be Measured

Category™

Physics Objective

ete”, ptu~

pp— yutpT[p = wm, dofdpy
w—ete juw— mw, dofdp,

o ¢-meson’s width and m
@ —ete” fd — KTK~
d-meson yield (ete™)

o I/ —etem ptu~
¢ — T
Ty — ptp”

ol <mp(lt™) < 3 GeV

(rate and shape)

p—rete—

o - > 3 GeV o — ptp~

o g —mm,ete 7

BCD

QGP
QOGP
£S

QGP, QCD

ES, QGP

QCD
QGP
QGP

Basic dynamics (T, 7, etc.,) for a hot gas,
transverse flow, etc.
Mass shift due to chiral transition {C.T.) [2]
Branching ratio change due to C.T. [J]
Strangeness production (gg — ss)
Yield suppression and the distortion
of pr spectra due to Debye screening
in deconfinement transition (D.T.) [4]
Thermal radiation of hot gas, and
effects of QGP [5, 6, 7]
A-dependence of Drell-Yan, and
thermal u™p~ [5, 6, 7, 8]
Mass shift, narrow width due to C.T. [2]

ey coincidence
pep, elpr > 1 GeVe)

QCD, QGP

cc background, charm cross section [9]

hotons

0.5 < pr <3 GeV/cy ES, QGP | Thermal radiation of hot gas, and
(rate and shape) effect of QGP [6, 7]
o pr >3 GeV/icy QCD A-dependence of QUD ~
nY. 5 spectroscopy BCD Basic dynamics of hot gas, strangeness in 5
o N(x%)/N(7x+ 4 7~} fluctuations QGP Isospin correlations and fluctuations [10, 11]
p High pr 7%y from jet QGP Reduced dF /dx of quarks in QGP [12]
Wharged Hadrons
e pr spectra for 7, K*, p, p BCD Basic dynamics, low, T, baryon density,
stopping power, etc.
QGP Possible second rise of < pr > [13]
o & — KK~ ES, QGP | Branching ratio, mass width [3, 14]
o K/ ratios ES Strangeness production
o mr + KK HBT BCD Evolution of the collision, 7,
QGP Long hadronization time ( R, = F.q.) [15]
» Antinuclei QOGP High baryon susceptibility due to C.T.? [16]
# high pr hadrons from jet QOGP Reduced dFE /dx of quarks in QGP [12]
ilobal
o Ny, (total multiplicity) BCD Centrality of the collision
o dN/dy, d*N/dndo, dEr[dn BCD Local energy demnsity, entropy
QGP Fluctuations, droplet sizes [17]

+

BCD = Basic collisions dynamics.

QGP = Effect of QGP phase transition.

ES = Thermodynamics at early stages.
QUD = Study of basic QUD processes.
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(MuTr, MulD) on Disk (pp)

| |

! DETECTOR

- o
O e
- S /

AR R RIS S
(BBC, ZDC MVD) :':f;i GII'MGING

i) FAaF x
/ ! 7 [/ F' J{ DETECTOR

' bZ3) b? — A
/\ |~ D / %? jlt? R
(DC, PC, TEC, EMC, RICH, TOF) -
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Spectators

BBC charge sum vs ZDC total energy
58 30 - 40%

20-30%

15 - 20%

10-15%

Central Magnet 3
\ / 048 = 0-5%
BB _'
th r nc D.2
. =5 i 10 o
) VD 1inn
MuTrl
7 D 1 Il 1 J_I 1 L | | — 1 l 1 L - | il 1 1 E
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, PHENIX Detector

BHAAUA-FSICLS
0, n PEF DR

via n%— yy (1<p;<10GeV/c)

6 lead- Scintillator (PbSc) sectors
2 lead- glass (PbGl) sectors

Ap =m

An = 0.7

7’ Mass Peak
p;>8 GeVic
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0 A }ﬂ Aty W }JH#HH

0 0.1 0.2 0.3 0.4 0 6
Invariant Mass [GeVic’]
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Charge * Momentum [GeV/c]
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PH ENIX

RITEREAIESRICL D
{Rr BB AL TRk Al

(DCH+PC1+TOF+BBC)

/K <2 GeV/c, Klp <4 GeV/c
Ap = /8

HATRFE 2 fERE: ~115 ps
EENE T RRRE:

op/p=0.7% ®1.0% x p (GeV/c)

i Au+Au \s,, =200 GeV 16
4_
§ 3
I 10
2_
£ —16
D_
| - 10
4 1
[ T (20 VST G S D Sl |
0.5 0.5 1 1.5

Mass Squared [(GeV/c™)"]
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PH ENIX
J/¥ — ete” in d+Au (RAW)
net
60 Entries 232383
Meaan 2.806
L RMS 0.5331
e o 1 ndf 45.92 ! 56
Constant 46,37 + 5.946
20l Mean 3.08 + 0.009962
1] A | || |

« HZR : CO,

* e-ID pyrange : 0.2 ~4.9 GeV/c

* RICH & EMC ZR W\ T
EF#EB RICHDE v k.
Ep By b ZEXK),
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PH ENIX

RHIC TOIRNF—EBEILT+9?

Bjorken Formula: g Minimum bias E , distribution at mid-rapidity

> 10" -
_ 1 dE; 0 Ee,
€ = JL’RZ c1. d I ""'-......_,,.. .
0 y 10 & ""“0000.......‘ E
3 C %o .
I~ 4.6G€V/fm 2 B .... ]
10 = .0. =
3 E o, 3
>¢, ~0.6-1.2GeV/fm - . ;
10 E eo =
é ¥ 5
* 1. Effective thermalization time (0.2 - 1.0 fm/c) i | | : | | - : 7
T L e 5

0 10 20 30 4( 50 60
llllllllll 1 E, (GeV)

200 400 600 dE /dn |, ,

PRL87 052301 (2001)

—€ = 4.6 GeV/fm3 (130 GeV Au+Au)
5.5 GeV/fm3 (200 GeV Au+Au)
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Data: PHENIX: NPA715(03)151; STAR: NPA715(03)458; PHOBOS: NPA715(03)510; BRAHMS: NPA715(03)478
Hydro-calculations including chemical potentials: P.Kolb and R. Rapp, Phys. Rev. C 67 (03) 044903

(1/2r) dN/dyp_dp_. (GeV?)

[ 200 AGeV

© PHENIX prelim.
* STAR prelim.

+* PHOBOS prelim
v  BRAHMS prelim

T=
T=

165 MeV

100 Mev Nydro

[ V= o 51)

2

p, (GeV)

* Note: all data points are preliminary results (QMO02).

| BEBNE (pr)537h

RIREEICHBIT B R DE
BN TnECEERE
HBDICHERM. (e.g. 7R

TEETR EDLLE -

CUEESEY

QGP% 4 7 DIREERER
HRDEIDODEHADIEEICTH N
NROVHEARHNICEE (~10
fm/c)

BUEHAR

QGPZRTE L 7= NEEHEL pr <2 GeV/c UTDITART
K7 Dp- 5% & < ik 5.
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BFLED 5 DM SHEE

PBM, J. Stachel, nucl-th/0112051, J. Phys. G28, 1971 (2002)

UL L B B L B B L R
°ﬁ§“|‘l§|4]§‘j] ﬁ;Ej—‘_‘)l/ early universe
FZX 3 Y
> quark-gluon
0, = 8i f p ap plasma

l 27T eXp(El. - ul./Tch) + 1 || Dense Hadronic Medium ]
> 7 n,=0.5 fm’ ’
- el n,=0.38 fm’=2 5 n, N
— = ]
« RHIC & SPS D7 —# ¢ ,, LQcD =
(i*g?QCDo) phase E Bag Model g
boundary &IEFEISHELY § = : =
100 _
e _n,=0.12 fm™ -
sg L Dilute Hadronic Medium 'Sl _
n=0.34 fm® atomic |

| I“f?-?'alﬁlffﬁ:?fla T I“ﬁ*’-l"l neutron stars

0.2 04 06 0.8 1 12 14

baryonic chemical potentlal ug [GeV]
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&%M%wﬁﬁkﬁé
SRFHAL Ok LEHRCEE!

< L]
W\'\\\\\\\\\ * I] AN\

N §§§®§ ERNFSAMEBERBO A A f U —TRE
S Zrp. SEOMOWE (EHEE. KESE

5 A A1) &8,
Projectile
RERFIE

REMICRICFHEZREL. TOFMEIC
MY DREMTFOAFUE I EIE.,

RICFEATENEDE LY SN0
FEHATIKY S DHRIFNRE,

ili—];)] x]+2v,cos2(¢p-¥,) @
BUHRER - 4 A—JF]R1=y FEREZIF— ﬁ S}J % ?: FEﬁ —C:‘ o) 3F% ﬁll‘i: elliptic ﬂOW (VZ)
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O +—0 URIVTOEHEE) ?

AIFE L 7=Elliptic flow (v,) # p, DB L LTTOY b .
BN —2ZRL, WO lTAH—EDPIEWEDICHZA S,
GE) RENZFTEIE p; B TK < &k,

pr—>pi/n,v,—>v,/n, n=2 (fREF) ,3 (BHF)

AutAu; ys,, = 200 GeV; Mid-rapidity
I I ' I

. | .
015— N=2 o w'+m * n=3 cptp* -

n KH+K = e AtA Y
0
c 01— . KS ’ —
A

> o wi@.% ﬁi II‘I .‘I I A )

P
&

Compilation & ﬂc. ¥ STAR

courtesy of Q@ * PHENIX

H. Huang n_|" BT s I RS (o SR T i — o
0 1 2 3

BRI - £ % — WA= 1 BRESF— Transverse Momentum p;/n (GeV/c)
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Highp;/\FO>%270—7&0LT

schematic view of jet production
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_ Highpr NROVIE. BFEEBRT /58— k
> BT MK ZE7/E momentum transfer [Tk Y
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WHEID/S— o HOT7A—T & L THiE,

o HLMABIEENIZIINIL, highpy/ANFOY
DYREIBF - ZRFEEDENREDHLHE TE
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« HL QGP AFEHEITNIE. /A— b I3RE
PFTOIIN—F G ICEYIRIF—%
B\RL, HRELThighp DNANROVE
BEOIEIENS (=2 vy FMIFIIR) .

KER EFDF =
- BAURRBREE, HEIRIINF—TREELE
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0 LB/ R IREHE
n® Es/\N A OYNEADH
R - Yield,,,/ (Nyinary ? auau R, A : Nuclear Modification Factor
M Yield,, BFRLTDERGDELER,, =]
< 27 L I ] L ]
. L Au+Au 200GeV 5 BMETRE DL
1.8; *: < 15
1.6;— B h*+h"0-10% /N+N [J 7°0-10% /N+N _ m< -
L = Levai without parton energy loss
1.2 < _ 7 -
T R ERTHROREONH | | I A
- | z |
0.8— ]
0.6 — I
0.4 ﬁ; 'l.. [ﬁ_ 0.5
550 0o DﬂlEl 3 -
r D .
ol | | | | | | 1y T
o 1 2 3 4 5 6 1 8
pT [GEVIC] 0- '] N | ' _l. L '] | l 1 'l L I ] ' 'l l 1 '] b l ]
PHENIX AuAu 200 GeV 0 2 4 6 8 10
n¥ data: PRL 91, 072301 (2003), nucl-ex/0304022.
charged hadron: submitted PRC, nucl-ex/0308006. P 1 (G@V/C)
f\sfljiﬁgﬁl, ;033_5’;%1#1&{2;‘:/]6;7?}?‘&51_ Tatsuya Chujo AU+AU %no'l'x at \/SNN = 200 GeV 19
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HIED d+Au RETbho7/=C &

PHENIX: PRL 91, 072303 (2003), nucl-ex/0306021
q: LRSS LS EELE ELE Y LR L LI LU LI R
~ 1 oF O m charged had =
o ]'85 A® ﬁeiggj pioa;]srons d+Au 3 d+Au
1.6F
i AR R DS
1.2F
i
0.8
0.6f
0_4; Au+Au
0.2F hRIKRE +
o1 2 3 4 5 6 7 8 9 10 RREOHR

pr (GeV/c)

o d+Au TR/N\EFOONEBAFIHRITHSNT |

e fit> TAu+Au F.ILERE TR SN XKZELRINEDOIFH|IE QGP
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