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Prompt Photon Production
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Strategy of |solation Method
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| solation Cut

» fragmentation photon
— PHENIX
— Underlying event
 |solation cut Monte Carlo

— PYTHIA simulation
e Signal(direct photon) : >90% for pT>5GeV/c
 Signal(fragmentation photon)
T.Horaguchi and K.Nakano are working for these items.
. Isolation cut Isolation
method subtraction method (

— direct/fragmentation photon



Event Selection and Analysis

e Event Salection

— RHIC-run3 p+p 2003/Apr —May
. longitudinally polarized at PHENI X.

— ERT (Ey>1.5GeV/c)
o 266pb1

* Anaysis procedure

* EM shower is photon-like
* No charge hit on chambersin front of EMCal.
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S/N Ratio with Isolation Cut
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— Subtraction method

— | solation method
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Shaded box represents systematic errors




NLO-pQCD

e Subtraction method

® PHENIX Preliminary
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Ed’c/dp’ (pbGeV ¢

— isolation cut

. \s

& PHENDX-Fumd pa pa=20ilGey
§ Ol RBOG pap e=6I0eY
B R0 pep ta=630eY
ETDG pap & Wy
A BTG pap s 1 A !
. £ LUAB pap das24 30V
$ ¥ MAZ papn=F3 TiGeV
o WATD psp {a=27 96GeV
® ET0M pap in=18 4GoV

4o,

I 1 it i 1 i 4 4 ! l
8 10 12 14 16 18
IIT{GEWE}

Ed’s/dp’ (pbGeV '¢')
=

—

o el
;’pc' E
@
aq
z
=y
(@]
o
Q
wn
Q
@
2
g
=
o

10 ¢

10 ¢

107k

o

10"

L
T

k=1

L3

¥ ® 00 pipin= 100GV
4] L COF pap Vo= 1000GeY
o UAZ pap VacHI0GaY
UAT pap v a-BI0GEY
UAT pap VacSAEGEY
UAE pap Va2 PoeV

4 [+ + O 0

10



-

S

e QCD

PDF FF @
Coupling constant(a) Q?

o= (s < F(x,)

X:=2p;/\'s

n=

> X
n
» Leading order n=4
« Next-to-leading order: n=4+a
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p+p collisions {s=20-1800GeV

® DO p+p s=1800GeV
[ CDF p+p Is=1800GeV
B UA2 p+p [s=630GeV
O VA1 psp Js=630GeV
A UAT p+p s=546GeV
A UAG pip V8=24 3GeV

p+p collisions \s=20-200 GeV

¥ PHENIX-Run3 p+p "s=200GeV
 RBOG p+p YB=63GeV

* R110 p+p '==63GeV

& E706 pep e=38.7GeV

+ EFDG pep Ws=31.5GeV

F UAG prp Ys=24.3GeV

* NA24 pap \B=23.75GeV

© WATO psp =22 965GeV




e |solation method
— (direct/fragmentation)
— SN Subtraction method 5

— pr=5-17GeV/c
— |solation method subtraction method

* Fragmentation photon isolation cut

* Prompt photon direct photon
>
— pQCD
e Thisfact isvery essentia for the future analysis of ALL.
— X7 n=>5

3 Xt



Backup Slides



Bias on Physics Process

e TwoO processes
— Direct i | —>  Diret
— Fragmentation 1

 Direct photon

meas_jrement at % 2 4 6 @8 10 12 14 P}s&w;"a
pT>5GeV/c is dominated
by d| rect process Private communication with W.V ogel sang

— The difference between
two methods I1s small.
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Comparison with the Runl|

» Comparison q
3 O PHENIX Run2 Preliminary
‘é 103__ + ® PHENIX Fl-un3 Preliminary
+ Runll and Runill are 8 ﬁ
consistent hi T%
« Runlll provide larger R TN i
statistics : f %
— Pt =5-18GeV/c ol ¢ g
— Cross section 1 — 103 | [
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Results

Ratio to run2pi0 fit
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e From eye-ball fitting,

— n=6 shows better agreement
» Between 20 — 200GeV

* X;=0.05-05

* |'dliketo emphasize

present result covers x; down

to 0.05

— We can go down lower X

range in the future -

I’d like to show this

comparison at JPS meeting.
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XT-scaling with p+pbar data
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PHENIX =

2
Pioneering High Energy Nuclear Interaction exXperiment b
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* 3.8km 2
— 120bunch/ring
— 106ns crossing time

. 2 central Spectrometers 2 forward Spectrometers
— 250GeV for p(polarized)
— 100GeV/nucleon for Au
. detector
 Luminosity
— AWAU: 2 X 10%cr2s? — Beam Beam Counter(BBC)
— pp:2x10%2cm2s? — Zero Degree Calorimeter(ZDC)
« 6 Crossing point — Multiplicity and Vertex Detector(MV D)
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— PbSc

» Lead Scintillation Type
— PbGI

» Lead Glass Type

EMCal RICH Levell
Trigger(ERT)
— High-p; =n°

PHENIX Detector

West

Beam View

East
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PH TENIX

PbSc
Size(cm x cm) 5.52 x 5.52
Depth(cm) 37.5
Number of towers 15552
Sampling fraction ~ 20%
1N _COoVv. 0.7
¢ cov. 90+45deg
n/mod 0.011
¢/mod 0.011
Xo 18
Moliere Radius ~3cm

Phss EsMiCal
Quadk-Tower Module

/ Sandwich type calorimeter \
L ead plates 55.2x55.2x1.5mm
Scintillator plates 110.4x110.4x4mm

Shish-kebab geometry wave shifter fiber readout
6x6 fibers > 1 PMT = 1 tower
2 X 2towers= 1 module
6 X 6 module = 1 super module

\ 6 X 3 super module = 1 sector / [

PbSC sector 2.0m x 4.0m )




PhGil

photomultiplier
with housing

mirror foil

lead glass matrix with

carbon fibre/epoxy
J
pototie
reflective cover
Lead Glass calorimeter
L ead Glass 40x40x400mm

used at WA 98 exp.
4x6 towers = 1 super module
15* 12 super module = 1 sector

stecl plates

PbGl
Size(cm x cm) 4.0 x 4.0
Depth(cm) 40
Number of towers 9216
Sampling fraction 100%
1 CoV. 0.7
¢ cov. 45deq
n/mod 0.008
¢/mod 0.008
Xo 14.4
Moliere Radius 3.68cm

o,

[ PbGl sector 2.1m x 3.9m 2}




ERT

« EMCa RICH levell Trigger(ERT)
— electron, di-electron, photon, high-p; ©*
— ERT EMCa

(5.5x5.5cm?[PbSc] 4x4cm?[PbGl])
— 2x2 towers non-overlapping sum (threshold=0.8GeV)
— 4x4 towers overlapping sum (threshold=2 and 3GeV)
. mt0 2x2 non-overlapping sum
— Enhances high-pT =° by afactor of 50
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NL O-pQCD

e Next-to-leading order(NLO) o F
pQCD ﬁ 10't 'I,\ ® PHENIX {3=200GaV
a 3 — NLO pQcD
— Parton distribution function(PDF): 210k o FO” KKE
CTEQ6M E f
— Fragmentation function(FF): KKP 4 10°
— Matrix calculation by Aversa, et. al. o
— Renormalization and factorization
scales are set to be equal and set to 10"
1/2p;, Pty 2P
10°
e W\Vogelsang  private :
communi cation 0
10
III|II|III|II|III| | | II
0 2 4 6 g 10 12 14 16
3 pr(GeVie)
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— CERN

¢ ISR (1971~) p+p Vs=10-60GeV
o SPS(1977~) p-beam p<450GeV
* SppS(1981~) p+ p Vs<640GeV

— FermiLab
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* CCRS

& PFHEMIX
w ETOE
+ WATD

P,
« Syncrotron(1972~) p-beam p<400GeV .. T’P
« Tevatron(1981~) p-beam p<0.9TeV 1> P"’”ﬂ
f-t's...f .
pT S ’
" Honer i
pT %ﬁ‘!ﬁ;i Aow
%
— Low py \'s
12 14 16
p:{GeVic)
Pr (QCD)
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Xt

QCD

— PDF FF @7 %m"‘
— Coupling constant(o,y) Q2 %l
rﬁ%1 u!!
—n £
O = (\/g) X F(XT) 10"
n= X;=2p/Ns 10"
- n 16
: 10
» Leading order n=4
* Next-to-leading order: n=4+a 10"
. N=6.3 (by R108 collaboration) ,
> X 10"
) Vs>60GeV Xp
n=6.3

* PHENIX Ys=200GaV

o UAZ s=540Cey
¥ CCR Ys=62.4GeV
ACCRSs=62 4GaV

A R108{CCOR) Ys=62 4GeV

& RT02Ve=62GaV
W REDE {s=62 BGaV

O REOT(AFS) Js=63GeV
® Eggert at.al, {s=62,

SGeV
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