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Physics Motivation

* QCD theory

— successively describe perturbati
phenomena

— Quarks confinement in hadron
when are the quarks free?

— high energy: asymptotic freedon
— high temperature
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 Why i1s QGP so interesting?

— state of early universe

— To understand non-perturbative
phenomena



QGP search

* One of the hard probe for QGP
1s “Jet Quenching”

« Jet Quenching.

— Hard scatterd quark energy loss in
the QGP matter by gluon
bremsstrahlung.

— Energy loss is measured by
fragmented pi0.
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RHIC
RHIC = Relativistic Heawy Ion Collider

Located at Brookhaven National Laboratory




PHENIXZEE

Pioneering High Energy Nuclear Interaction eXperiment

2 E3.8km 214

—  120bunch/ring

—  106ns crossing time
BRAIRILF—

—  250GeV for p(polarized)

— 100GeV/nucleon for Au
Luminosity

—  Au-Au:2x 10**cm?s?
- p-p:2x10¥%2cm3s?
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— Beam Beam Counter(BBC)
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PHENIX EMCalorimeter

e 2 types
— Lead Scintillator (PbSc) PHENIX Detector
» 6 sectors(15552 channels)

— Lead Glass (PbGl)
« 2sectors (9216 channels)

- FEEMNSDERIDE]
— 507cm for PbSc
— 540cm for PbGl

« Coverage
— n|<0.38

- q) = 180° West Beam View East



PbSc Calorimeter

PbSc EMCal . '\JHI" .
Quad-Tower Module )

e, il
PH+ENIX

/“Sandwich type calorimeter

2 x 2 towers = 1 module

Lead plates 55.2x55.2x1.5mm
Scintillator plates 110.4x110.4x4mm

Shish-kebab geometry wave shifter fiber readout
6x6 fibers 2 1 PMT = 1 tower

6 x 6 module = 1 super module
\ 6 x 3 super module = 1 sector

PbSc
Size(cm x cm) 5.52 x5.52
Depth(cm) 37.5
Number of towers 15552
Sampling fraction ~20%
N cov. 0.7
O cov. 90+45deg
n/mod 0.011
o /mod 0.011
Xa 18
Moli¢re Radius ~3cm

e e
e

PbSc sector 2.0m x 4.0m }




PHENIX EMCal O 4 gesT1h
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Physics Run 2000

e 7 A5 =65GeV
- 8A~9H LtA]:
Vs =130GeV

— BBC & ZDC [2&%
Minimum bias trigger

— #95Mevents 0.7ub!
e ¢ =45°+22.5° are active.
» 2 sectors PbSc(5184 ch)
* 1 sectors PbG1(4608 ch)
o :O)Talk-elj:s
Vs =130GeV TDPbScE
Fo=#ERIZDVTRT,

(Pbsc | | PbGl
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Centrality ;8| E

Beam Beam Counter (BBC)
~ 1=3.0-3.9
—  FragmentfBIZ DRI E R F
Zero Degree Calorimeter(ZDC)
— n=-~6
— Projectile T D F1EF
BBC vs ZDC D8R
— IRILF—/RFHIICentrality[TXL TR
AT ADFHEEBZEHFD
— Most peripheral collision Tl R FD
BITHEITEDT B,
— JDOFEOHEEMN G, geometrical ZXTEER.
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— Number of collision
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TCO
Peripheral events

Inv.Mass (asym=0.38 , 1.50<pT=2.00)

Peripheral events

. 0.5 .
Invariant Mass [GeV/cc]

Subtraction by event mixing
ass fagym=0.38 , 1.50«<pT<«2.00)

50 Peripheral events

Mean 137,157 +- 0.000
Sigma ¢ 12,202 +- 0.000
#pizero: 108.113
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n” p+ Spectrum (peripheral)

75-92% peripheral
N ... =

collision

SE15 5.5 collisions
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« X-.N.Wang’s HIJING
simulation: 3D F#
— no shadowing, no p;
— shadowing,p,
— dE/dx =0.25GeV/fm
shadowing,p;

— UAI parameterized fit x 5.5

BIEEIWangDEBEFEDE

nEL—HBLTLS,

Neutral pion pT - peripheral

© |
.

3]

(1/Nint) * dN/2"pi*pT*dpT"dy)

—
[

T T T
mf
e :

_6IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

Comparlson to Wang predictions
: : : : (www—hpc IbI gov)

% * no: shadowmg no pT broadenmg

.....................................................................................................................

0 PHENIX Data |
DUA1f|t(130)x55

PHENIX Preltmlnary

0

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
pT [GeV/c]



n’ p+ Spectrum (Central)

10% peripheral
e N .. =

collision

14 857 collisions
o LEER BRTEME
— X-N.Wang’s 3D F1)#
* no shadowing, no p;

 shadowing,p;

* dE/dx = 0.25GeV/fm
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Summary

«  Quark Gluon Plasma R DUV EDD T O—T &L Tlet QuenchingDFRERAHY .
RHIC-PHENIXZEE&IZTrODpT spectrum TELTHIET 5,

o GAIE(ZFILBPHENIX-EMCalorimeter M4 EEET M &L TISFIZT RMEERZE1ToT=,
— IRILF—5FEE 1.9%D8.2%VE
« 200057 A-9 A TMPhysics runTlX, Minimum bias trigger [ZT5M events (0.7ub-
I Vs =130GeV Au+Au collision)Z I 7E L71=,
— IFRILF—BXIE : #EXHE 2%, HEXRHE 3%DIBETH->TLD,
— n0BI%E : Event MixinglZ &b BackgroundD 5= H,
— Peripheral :
« Wang®DFEIEELEOTLVD,
— Central collision:
* Energy lossD7EWVFR{EELILESTLVS,
* Energy loss D A>1=FRB{EIZIELY,
«  FfZPreliminary’5§ER THY . § % HLSystematic errorDFHAZEDHZLELH S,
« 20015 M5 A HMi5Vs=200GeV AutAu collisionA 5 E S,
—  60ub!/week
— 8-10GeV/c ETRIEATREIC D,



