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PHENI X 6 9 140 A GeV
Au Au 140~200A GeV L=0.02~2x10*cm?**
p p: 140~250 GeV L =2x 10*cm?s?

OYAMA D4, D
Year 1 Physics
QGP
1. (Jet Quenching)
Parton Jat Quark, Gluon
“Jet Quenching” g
0

p Pt

2.
Pt <3GeVic

Direct g Electron pair
Pt 2 GeV : Gluon Compton scattering.
Pt<1 GeV : Therma Radiation from Hot QGP gas.

* ) Pt gp°

p° Thermal Photon Radiation
Study
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Background

* One QGP signature {quenching)} helps another -
* Large value of ;¢ at high 4 :
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Jet Energy L oss
1GeV/fm
fm
- Multiplicity Jet leading
CERN WAS80 CERES
PHENIX
0 0
(EMCal) P (p - 29) )
Jet Quenching 20 %
70K ev. HIJING ( 1M ev.
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6 X 6 Super-Module

Electromagnetic Calorimeter

»  Pb-Scintillator Shish-Kebab
»  Geometrical Acceptance
-035£¢£035 (70°£e£110°) Aj =135°
» Energy Resolution S/E= 7.8%/JE +1.5%
»  Radiation Length 18 X,
»  Straight-through 225 MeV
»  WLSOptical Fiber - PMT
»  Collision Point 5m
» 15500 channels
B  Segment Size 5.25x 5.25x 37.0 [cm?]

=  Occupancy - AutAu central event  20%
Pb-ScEmCa 400 600 clusters

* PbSc PGl
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HIJNG

Au+Au

gPID (

TOF Cut,
) Tower Shape Cut, etc..

@\

|

O gcombination
«C )

¢ g combination
(event mixing)

PISA / Response Code

|

|

|

EmCal Clustering

Gabor David
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DST

70 kevents

Mass spectra p° peak Mass spectra P°peak
Combinatoria B.G. Mass spectra
H
m gPID efficiency, p° detection efficiency




P° Reconstruction

> gPID Energy, Position EmCa p°

Parfect PID & Perfect Energy Realistic PID (efficiency / contamination) Energy resolution (smearing, etc)
‘E wi “E wi
3 Nent= _4520 3 :J,‘e.:tn = :gﬂ:fﬂ
? :I;I:in ; g::::::: © Humm' . RMS =U:1333

0_ # = = Im?ﬁ?iant Mass PGE;V) g i 02 £ |n3§ﬂimt Mt (uciv, : i e > In\?;r!iant Mass PGZV)
e Condition o Particle identification e Energy resolution
- Pt (gg) > 2.0GeV/c - Photon efficiency : 70% - FWHM of pO peak : ~40MeV
- Asym. <0.7 - Contamination : 20%
- Aut+Au central collisions - pO efficiency : ~ 50%
b<2fm
~ 17 k events
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Energy Smearing from Multi-Particle Hitsin Cluster

| rinvmass:invmass {invmass<0.5&&rinvmass<0.5} |

054 —

All clusters

‘ rinvmass invmass {invmass<0.5& &rinvmass<0.5& &dhit1==0&8d hiIE::IJ}

054 3

Single particlein cluster

Smearing effect
T T T T T T T T T T T T T T T T T T 0 T T ol T T T T T T T T T T T T T T T T T T
04 ' | | 05 0 o1 | | | 05
Inv. Mass (Geant)
Serious smearing effect due to muti-particle hitsin cluster. )
—_—) SN ratio

Can’'t we improve energy separation in clustering method?
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gPID

TOF Slewing Correction

EmCal Time of Flight (ETOF)

»

Fit

a+b/(ETOF-c)?

Corrected TOF< 2S

>
>

Back ground

gEfficiency, 20 %

90 %

N = 143225

TOFCETON (A Blewing Correction )

N = 1392975

TERF-ETON winh Peyfect IO (P ure Gavuna)

{401 _a&Y _.z:._EU\. m....:._q U,uq__u.m
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‘il.-ﬁ“ I ‘l.E‘ = .E'I
ETOF [GeV]
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[ .L.E 401

Shower Shape, PC3
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| mease/ptot_1 [mease/ptot 1-38&pid 1==18&pid 210 et =s6z281

Mean = 1.9
AN = 0.3808
Photon Cluster
. /
A L
“HLH\‘ Contamination
T B S
1.5 2 258 3
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g PID Efficiency

pid all
FO000 — -
s pid_all Step 0. No cut
= 88% efficienc Nernt = 159774
60000 |— <« Yy MESH = 5603 Step 1. TOF cut
— RMS = 4.267 _
50000 — Step 2. Cut with
i - Primary energy dep.
=, + P Maximum TOF
10090 i PC3 association
30000 —
20000 —
710000 |—
O :I 1 L L | 1 1 1 | 1 1 1 1 1 1 | 1 1 1
o 2 4 & & 70 72 74 76 78 20
Photon
Vertex . ~20%
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Photon efficiency : ~88%

Tower Shape, Maximum contributor of the towers,

(



TOF Cut

Geant Perfect PID
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v

Event Mixing ?

PRDF Mixing DST

Buffer 100 events.

Take every combinations of buffered events.
(evl)x(ev2) , (evl)x(ev3),,,,, , (ev1l)x(ev100),
(ev2)x(ev3) , (ev2)x(ev4) , ,,, (ev2)x(ev100),

(ev98)x(ev99) , (ev98)x(ev100),
(ev99)x(ev100);

B.G. Shape
B.G. shapes Shower Overlapping
pt, cut
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Mixing.

(Effectively 99+98+....+1 = 4950 events).
Multiplicity
Cut

1:



B.G. Shape  Multiplicity

Normalize and Superimpose

> Multiplicity B.G. Shape

350 to 450 ... 400
450 to 550 ... 500

550 to 650 ... 600
\““«_m
H'H"H__\\._H
» Invariant Mass> 1.0 GeV. i
B I TR T B T TR A TR T R
Irvariant Mass [GeV]
Divide Histograms
1.5
»  Multiplicity 11 4—/400/ 600
>  Multiplicity Event 1.0 6/400/ 500
Shower Overlapping Mass ""”"“"'—-m__v(xSOO/ 600
Y o . e e ™ T
[
L85
irvariant Mass [GeV]
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p° Reconstruction (Event Mixing )

gPID

Perfect PID & Perfect Energy

" FWHM of peak ~40MeV

MNent = 178157

L ' T a1 ' e |
T Uvariant Mass TGV
- 2.0<Pt (gg) <2.5GeV/c
-Asym < 0.7
- Au+Au centra collisions

b < 2fm

~ 70 k events
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EmCal P

+ Energy/Position Resolution
(Smearing, etc)

ol o

FIOOE

Mant = 545143
1003
il La B e el ol og s Bg i
T Imvariant Mass TGe V|
Energy Smearing pO peak

+ Realistic PID (TOF measurement)

14000

Nent = 804742

e

Inv.Maes (asym <0.7, 2.0=Pt<2.5)

- " massT_4
1800 Original Pizerc Peak Ment = 273070
N Maan =0,
16008 RMS =
14007~
/’M\\
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Event Mixing

Event Mixing
Entry
Histogram

PHENIX
Smear

70 K events
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Normalize

Event Mixing

Event Mixing

Event Mixing

GeV

Nent = 904742

T i Riass T ]

[
Ml I PP T P e |

Nent = 38768

1
ar

ivariant Riass TGe

- Asym < 0.7

- Au+Au centrd
b<2fm
~ 70k events
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opeak
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=15+5MeV
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p° Pt Spectrum
1 Au+Au central 70k ev.
2. Single gamma acceptance correction, Pair acceptance
correction, Fiducial Volume correction,
Asym<0.7
Systematic Error
1. Energy, Position Smearing Pt distribution
— High Occupancy
— Multiplicity Study
2.
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Pt Distribution
E . ——
S| ) B Geant Values, PID
8 A +E, Position Smearing
+Realistic PID (TOF)
10
3
10
107
J
||§|E§| EI||§||§Ii||i|§||§|||§||§§|§||
05 1 16 2 256 3 35 4 45 &
Pt [GeV]



»  Year-1Physics p° Jet Quenching
» PHENIX EM-Cd p°
> Event Mixing
» PID TOF Slewing Correction
(] 70 Kevents Au+Au P
»  Geometrical Acceptance (Single, Pair )
PISA Acceptance
B Ptspectrum  Multiplicity
Peripheral Event pp
[ Clustering, PID
Sasha ( Ecore ( ? )
Shower Shape
PC3 Charge Veto
>
EMCal ( West
PbGl (ToF ) ToF Correction
PoGI  ToF
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