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Absolute Polarimeter (HT jet)
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/Lead Scintillator (Pbs&

— Sandwich type calorimeter
» Lead and scintillation plate
» Shish-kebab type readout

L po”
&% PHYENIX

‘Electro-Magnetic Calorimeter

/" Lead Glass (PbGl) )

— Total reflection calorimeter

PHENIX Detector

est cam View East

Coverage [n|<0.38 ¢ = 180°

Fine segmented calorimeter.
distinguish two photons from 0 photonspT~25GeV/c




Run
01
02

03

04

05

Year
2000
2001/2002

2002/2003

2003/2004

2004/2005

History

Species sY2[GeV] [Ldt N, P-p Equivalent Data Size
Au+Au 130 1 pbt 10M 0.04 pb 3TB
Au+Au 200 24 ubt  170M 1.0 pbt 10 TB
Transverse Pol.
p+p 200 0.15 pb' 3.7G 0.15 pb-? 20TB
d+Au 200 2.74 nb' 5.5G 1.1 pb? = 467TB
| onaitudinal Pol.
| p+p 200 0.35pbt 6.6G 0.35 pb 35TB \
Au+Au 200 241 pb't 1.5G 10.0 pb 270 TB
Au+Au 62 9 ubt 58M O'3q_8%1itudina|1@oi|.-8
lp+p 200 0.075 pb- G  0.075pbt 10 TB |
-1
CutCu 200 ? pb Eon itudinal gchransverse Pol
|p+p 200 3.8 pbt G 3.8pbl  260TB \
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Introduction : A, of «*

A, In 0 production
mid-rapidity |n| < 0.35, Vs = 200 GeV

Oy = ZJ‘dXideka x|f (%, 1) £, (Xj’:u)

i,k

VG (i, ik, Os(r), Q2/ v, O 2/ )

\

><Gik,j(pi’ P pk’as(/uR)’Qz/:uF ’QZ/IUF)

X DE(Zk ’ :UF) "
fragmentation function(FF)

T hadron 3
06

04 -

02

0

gg+gg dominant at low pT

Sensitive to the gluon reaction




Cross section

v 1E
ol = Y a)
 Result from run2 result > 0 b PH. “ENIX
— PRL91 (2003) 241803 9 0 C
« Comparison of = cross section . .- c b PHENIX Dara
— Next-to-leading order(NLO) pQCD 32 - a — KKP FF
« CTEQ6M + KKP = F ~ Kretzer FF
« Matrix calculation by Aversa, et. al " w: £
 Renormalization and factorization 10 &
scales are set to be equal and setto 457 L
1/2p+, pr, 2Py 10" ;—
 Calculated by W.Vogelsang 4 F — — — a;'*)
09 [
20 [ freamyeesss
NLO-pQCD described very well | §) E . . :
s £ )
down even to p; ~ 1 GeV/c S2f [ esg T v
o LT e e T
0 5 10 15

-+ (GeVic)



n’ reconstruction for A,

o Results obtained for four pT
bins from 1 to 5 GeV/c

o 10 peak width is 9.5-12 MeV/c?

« Background contribution under
n® peak varies from 27% to 8%

70 reconstruction efficiency
varies from 84% to 93%
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Background contribution at
higher p; is small.

=» Still need estimate the effect
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n® counting & background

N, ,: £25 MeV/c? around n°signal

z | — ;

Nck1: Two 50 MeV/c? wide areas 2 Hed - H%Tuﬂé . gg
adjacent to n° peak _
N_, and N, accumulated statistics b3
Pt Nzo Npckt _
GeV/c 25 MeV/c? A
1-2 1777k 1470k :

2-3 1059k 335k
> 2K 27K 0 003 01 015 02 DIEE 1]'3 B
s 38K 3.9k M, (GeVic®)

FG+BG BG
° — AL N
Apew 770450

A
L 1—r 9435 = 1—7r

r = normalized counts of background [(red)/(blue)]
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A, & Systematic Studies

O,

-0, 1

N++/L++ B N+—/L+—

++ same helicity
+— opposite helicity

AL =

G++ + 0+— | IDB IDY |

N++/L++ T N+—/L+—

1 1

S =
A |PBPY|\/N+++N

| Bunch Shuffling|= Randomly assigns helicity for each crossing

1

4 5 GeV/c LL
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fiy s
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TT

as
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Widths are consistent with All <y2/ND
obtained errors 6(A, )

F> from beam bunchs
are ~1
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Comparison with theory

-

- - n% A from pp at\s=200 GeV
e GRSV-std: . 0-1;_ ¢ Combined
— best fit to DIS data 0.05-
/ AG(z)dz ~ 0.7 at Q% 1 GeV? 0:_ =
Jo - ¢ 7 % GRSV-std
« GRSV-max -0.05
, , - PHENIX Preliminary
AG(r) = G(z) at Qinput = 0.40 GeV -0.1- Scaling error of ~65%
" is not included.
(B. Jaeger et al. Phys. Rev. D67, 054005 (2003)) S S S S B

0 1 2 3 4 5 6
p; (GeV/c)

(IRSV_<td GRSV-max
4 points (1-5 GeV/c) || 21-24% 0.00-6%
3 points (2-5 GeV/c) || 27-29% 0.01-13%
Confidence Levels

‘ Data prefers the GRSV-std curve
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n’ A , Expectations from Run05
TL'U ALL OIBOOALL Scaled from Run3 by Y. Fukao
0.05; 006,
0.045 GRSV-max o GRSV-std T
_ 0.002-
p - g
: -0.002
_O'OOE t 4/pb , 50% pol —-
.0.01F y 00 05 1152253354455
- é|4 pl? : 5|0% I|:1<:)I.I L p; (GeV/c)

00123456 7T 8

Run05 will distinguish between
GRSV-std and AG = 0 (or GRSV-min).
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—

Direct Photon Production



Prompt Photon Production

Prompt photon production consists of two processes

O =04 T Oy = Z:J‘dxidxj X

i, ],k

f) (x;

u)- f; (Xj’:”)

x{b(i+j—>;/)+_[dz

| Direct Process |

ST annlhlllatlon

quher Order

= o

R

fragmentation function(FF)

o(i+j— k)‘x

Dkg(zk y He

}

| Bremsstrahlung Process |

gluon compton process dominant ~75%
=» Sensitive to the gluon polarization.
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How to Measure?

% Direct Process

5

/050%

7

% Bremsstrahlung Process

7 .
bremsstrahlung radiatio

lo
G

No one know which photon from what.

Background

Non-vertex Photon

Neutral hadron contribution
Noise in the detector
Hadron(n%n,®..) decay

’_.H
%

L/}\%gfgl‘on

Estimate all backgrounds

After subtracting all backgrounds,

the remained photons are the signals.

17



o
=

Pseudo-rapidity ()
o
M

-0.2

Background from =®

20001
1800
1600[-
1400

photon pT=5 to 6GeV/c

1200
1000}

Azimutial Angle (¢)

By taking all combination between the target photon and the surrounding
photons, we can know the photon from piO decay.

=>» 70% of pi0 decay can be identified from the mass distribution
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Background Subtraction

Background photon from Identified =°
— n° mass distribution

* The mass position and width is well discribed by the Monte Carﬁ .

a » 8
o 9 9
T

TTTTT

BB
8 8
I.uN‘ |,.|m|m|m|

— All channels (as defined as healthy) are working properly, ==

e No nt® is miss-identified.

photon

pT=5 to 6GeV/c

— Systematic error in estimate of combinatorial background is small(3%)
Background photon from =° going to out of our fiducial area.

— Estimated by Monte Carlo simulation

» Systematic error due to lack of knowledge in Monte Carlo is taken an account of.

The largest contribution is due to the edge of sector.

Photon from other hadrons
— Measurement of n/n° ratio at PHENIX is used.
— Assumption of mT scaling for other hadron

Neutral hadron and photons from non-vertex.

— Estimated from GEANT simulation

B
=

s 12

-

n/m =0.40 £ 0.04




Result

» PHENIX preliminary result. 3 ® PHENIX Preliminary
0 3 Bands represents systematic ermor.
« NLO-pQCD calculation e10F L0 PG by W egeharg
=1
— Private communication with 2 W=12Pn Pr 2Py
W.Vogelsang By
— CTEQ6M PDF. 10°-
— Sum of direct photon -
bremsstrhlung photon
— 3scales (1/2pT,1pT,2 pT)

o 10
e For renormalization scale 2

factorization scale

pQCD calculation can describe ‘ ;pmlx

our result very well.

4 6 8 10 12 14 16 18
p:(GeV/c)




Comparison with Other EXp.

Aurenche et al Eur. Phys. JC9,10(1999)

g\ ° - O WA70 pp
2 B UAG pp
E 5 - A E706 pBe/800
S O UAS
Talk by Monique Werlen at : n
RHIC&AGS users meeting 4 & AFS pp
5 [ 1
Phenix data clarifies T
the data/theory
1
puzzle | =
L CTEQ4M A=286 MeV
L frag BFG
0 OI | IO{BI . IOl._/'I - I0.8

X7
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Strategy of Isolation Method

| (1)Signal(direct) ” (2)Signal(fragmentation) " (3)Background(hadron decay) |

compton + annihilation __/
L{ ﬁ@?@] ._
- &
A S

PhGK
o) "

#930%@10GeV #910%@10GeV #960%@10GeV

Isolation cut to R = \/AUZ +A¢® <0.5
reduce background E (R<0.5)<E, x0.1 AL
Y

sum

What is the efficiency by this cut for signal 1)&2)=»Next slide  »



S/N Ratio with Isolation Cut

« S/N ratio
— S = Direct photon
— N = Remained Bg. Photon

e [solation cut help to reduce
S/N ratio

— 5 times better than the
subtraction method

— pr=5-17GeV/c

Isolation cut is useful for the
future measurement of

ALL in direct photon

35

30

25

20

15

10

_l_

B o
_|||||||||::l"HT‘.T':T]|

lmethod
. original

0 2 4 6 8 10 12 14 16 18

pT[GeV/c] 3



Resul

Two methods
— Subtraction method
— isolation method

» To be smaller by 20-40%

e They are not different as we

Ed’s/dp’ (pbGeV ’c?

expected from pQCD calculation

Rejection for fragmentation photon

Is not perfect

or

Most of measured photon are
From direct process
(compton, annihilation, or NLO)

10°

10

L

- PHENIX Preliminary (Subtraction)
o PHENIX Preliminary (Isolation)

Shaded box represents systematic errors




Prospect of Photon A;, from Run5

 Direct photon
— Based on 10pb-t 50% pol.

— The error will be larger by
factor ~2.

 Need more statistics.

0.16}

0.14

0.12

0.1

0.08

0.06

0.04

0.02

¥10pb ™ 50% pol.

GRSV-max

#
+
.’ GRSV-std
»

0 5 10

15 20 25 30 35
p: (GeVic)
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rrrrrr

Integrated Luminosity (pb’
- L w L o o™ -~ o w =]
I||||I|I | TT TITTIpT TTT T TT TT

P
=
M
BL
w
=]
.
1=

April/17 — May/25

=>5+kHz DAQ rate

=3.78pb-1

PHENIX run5 Status

m TF )

E f &

5 of 250 3

8t 3

1= zmg
L E
7 3
__ ‘l!'!('.‘8
3
E 100
2f

—— | "

ﬂ.ﬁ# Apr0T Apr21 May 05 May8

=>260TB transferred tch) RI IJU(mEN
(50MB/sec on average)

ranked No. 7 in the Top500 most powerful

supercomputers in the world at 2004/0
run5pp Production Status

n
I

50 60 70 80
Days Since April 17

Processed PRDF (TB/day)
o
I

3

21—

T GOAL IR T e

Total Processed PRDF(TB)

11— /—J,..-r
o Jurn16 Jun23 Jun-3

L o
0 Julor JuHa  Jub2t Jul28 Aug-04 Aug-11 Augs Aug2s SepOi Sepoe

day after Jun/10

DST production will finish in the end"of A

New result will be available this fall!!! ‘

/10

tugust

Large Computing Power at RIK RSCC
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Summary

n0 Direct Photon

Inclusive Cross Section
Consistent with NLO-pQCD  Consistent with NLO-pQCD

C A, in RUN3&4 A
Favor GRSV-std than GRsv-max Need more statistics
\ Y,
C A,, in RUN5 A
Wil distinguish
GRSV-std and AG =0 more,more

.




Backup slide
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PbSc EM Calorimeter

T
PH+ENIX

PbSc EMCal ) :J]I[" .
Quad-Tower Module Ty,

Sandwich type calorimeter
Lead 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 2 towers = 1 module
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
¢ cov. 90+45deg
n/mod 0.011
¢ /mod 0.011
Xa 18
Moliére Radius ~3cm




TS

PbGIl EM Calorimeter

photomultiplier
with howsing

stecl plates

mirror foil

lead glass matris with
carbon fibre/cpoxy

photodiode with

preamplifier

reflective cover

LLead Glass calorimeter
Lead Glass 40x40x400mm

used at WA98 exp.
4x6 towers = 1 super module
15*12 super module = 1 sector

PbGl
Size(cm x cm) 40 x 4.0
Depth(cm) 40
Number of towers 9216
Sampling fraction 100%
7 cov. 0.7
b cov. 45deg
n/mod 0.008
¢ /mod 0.008
Xa 14.4
Moliére Radius 3.68cm

I- A e ——— .

[ PbGl sector 2.1m x 3.9m JO




Analyzing powers

a5, Arr | LO

0.75 E
0.5
0.25 F
0
A —
025 F Bag = 0.25
N Cgq" —
L - L Bagg =4
LB 2z —raz 0.5 - Dgi —q
Dgg — Egg —;»
0s b P = 0.75 =4
r —
E -
-1 1
...............................................................................
08 0.4 0 0.4 0.8 0.8 0.4 D 0.4 0.8
cosO cos O

« NLO corrections are now known for all relevant

Aqg AG
Arp ; an(q9 — q9)

G
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Comparison with

® PHENIX-Run3 p+p {a=200GeV

—
:b i O RBO6 pap s=63GeV
% - B R110 p+p a=63GeV
]
o
— 10 iy A UAG p+ps=24 3GeV
% i . . ¥ NA24 p+ps=23.75GeV
5 ' {' f ¢ WATO pap (s=22 96GeV
5 » be * E704 p+p (s=19.4GeV
i ;
10 f L]

A
.
T'.'..@//

—l-F)]
-
e

7,

oo %,

A Y.
1} ﬁ ‘@ |

be A
AR
0 2 4 6 8 10 12 14 16 18

p(GeV/c)

proton-proton collisions |

Other EXperiment

N Y
TR
o 10
)

a

(2]

o

T 10
5

(4]

o)

|

-
T

10°F
10°;

107

%W'ﬁ'l
I‘_l
n
4 [> @+ O

(¥

T

® DO psps=1800GeV

EID O CDF pap {s=1800GeV

B UA2 pip (a=630GeV
UA1 p+p [s=630GeV
UA1 p+p ls=546GeV
UAG p+p s=24.3GeV
PHENIX-Run3 p+p Ja=200GeV

Systematic errors are not shown

10°

100 120
p+(GeV/c)

60 80

proton-antiproton collisions
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X+ Scaling

e From QCD, if

Q?-Scaling of PDF,FF

No running coupling constant(o.,)

o =(s)" < F(x;)

n=constant, X;=2p,/\s
Can be express as two terms
* Interaction
e Structure
If leading order n=4
* Next-to-leading order: n=4+a

X;-Scaling n=~5

—
P2

-
-t

-
o

-
=

= o
:I'I'I'I'I1T| |||||I'I'I'| ||||I'I1T| ||||I'I1T| |||||||| 'I'I'I'I'I111 |||||IT1 |||||I'I'1_I'I'I'ITI1T| |||||I'I'I'| |||||I'IT| |||||I'I'I'| TTIT

=)

-
o

[=2]

-y
o

()

-
o

=]

-y
o

p+p collisions {s=20-1800GeV

® DO p+p s=1800GeV
] CDF p+p s=1800GeV
B UA2 p+p [5=630GeV
O VA1 psp Js=630GeV
A UAT p4p s=546GeV
£ UAB p+p s=243GeV

p+p collisions Js=20-200GeV

¥ PHENIX-Run3 pp "==200GeV

& RBOG p+p Y==63GeV

* R110 psp 5=63GeV

& EFO6 pep Ye=38.7GeV

¥ E7D6 p+p ws=31.5GeV

- UAG pip =24 3GeV

* NA24 pap "B=23.75GeV
WATO p+p e=22 9%5GeV




Systematic check: bunch

shuffling

Bunch shuffling = Randomly assigns helicity for each crossing

w2INDF

hchi2_set0_pt0

hchi2_set0_ptl

90 Nent = 1000 £ Nent = 1000

80; Mean = 1.043 90F Mean = 1.001
E RMS =0.2103 E RMS =0.2157
3 80F

1-2 GeV/c
E - 70F

EVIC = 2-3 GeV/c
E 60F

50 E
E 50F

40F E
F 40F

3o0p 3of

20F 20F

10f 10F

ot A PRI I PR I ol S N B md
0 0.5 1 15 2 25 0.5 1 15 2 25

hchi2_set0_pt2 hchi2_set0_pt3

F Nent = 1000 90 Nent = 1000

sob Mean = 1.069 E Mean =0.9279
: RMS _=0.2155 80F RMS =0.1961

70F 70F

3-4 GeV/c = 4-5 GeV/c

sof- s50F

40f- 40f

30F 30F

20F 20F

10F 10F

ot . Ll ok o N
0 0.5 1 15 2 25 15 2 25

All <y2/NDF> are ~1

ALL

hasym_setO_ptO|

140F Nent = 1000 120F

r Mean = 0.000224 H
120 RMS =0.01168 L

N 100~
100f \ r

; 1-2 GeVI/c «
80~ F
60[
a0
20f

G’ s 1 s 1 s 1 s 1 s 1 s
02 -01 o} 01 02
hasym_setO_pt2}

[ Nent = 1000
1001~ Mean = 0.00024 100

- RMS = 0.03221 r
sor \ 8o

f 3-4 GeV/c |
60~ 60l
401~
201

¢}

P P
-0.2 -0.1 0

. P
0.1 0.2

hasym_setO_pt1l

60
a0

200

Nent = 1000
Mean = 0.00091
RMS =0.01407

2-3 GeV/c

07\

40

20

hasym_: p
Nent = 1000

Me: =-0.
RMS =0.06958

4-5 GeV/c

o) S = P T I o
-0.3 -0.2 -0.1 0] 0.1 0.2 0.3

Widths are consistent with
obtained errors 5(A, )
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PHENIX runs

LI IIIIII LILIL) IIIIII ' I T T TTTIT] A.(photon) y pion production: y = 1-2 |FO rward ni

AG(x)

|
1| 59 ._ v
2 " - il-mph'1 50% pol.
B X.AG(X.,A‘ Gev ), NLO 0.14; * 0.04—
A) l‘, 0.12} 003
08 . - * i 7+ (GRSV Max)
(B ) _—=== 0.13_ _Jo.oz —
0.6 L (C) prompt photon ) 1 ::: :
: ood. / oL = (GRSV Max)
0.4 ( ) 002:_ //“_'."’ -001; 1 T
0.2 I B e e
0 - - o.14 1 I
o F - JT Lf’ | ' ' N
crE L A e s00 om0 o1 ]
-02 L ol Ll L L L LLLU o1 | :
0-001 0.01 0.1 X 1 0O.06 i * ;

“Important to measure a variety of processes ... [ J_ c
-reduce exp. and th. systematics Dl =P S
eextend x coverage Pr(E =y

At least another order of magnitude needed...
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vy trigger efficiency for n°

nT>4 GeV/c

_imited efficiency at
0T<4 GeV/c:

— 1-2 GeV/c: 6%

— 2-3GeV/c: 60%

—  3-4 GeV/c: 90%

— 4-5 GeV/c: 95%

Monte Carlo reproduces
Data well

00 efficiency plateaus for

=
L

0.2

0.6

0.4

1: Data
- MC

0.8

1]

=




B BE RR D EE R

. F—REMDFFEELM-
NLO-pQCDETE LD LLER,
— FFEL T, Kretzer, BKK, KKP
= {E F
— BKKEKKPEAUL=ETEIE
T—RE—H
— Kretzerz ALV=5T &I
pT<8GeV/icIZHEWTT—42 &Y
ECRIEL-TLVS,
o ZOXRELELE., gluonHhis
DB H D,
e Gluon & quark>zyrDHFE
[X. pi0 pT=8GeV/ciAY THEL
AT %o

Fraction of jet for r? production

DATA/pQCD
N
(=}

1.5
1.0
0.5

2.0
1.5
1.0
0.5

2.0
1.5
1.0
0.5

L

B b1g (]

s i } Kretzer \= 2o,

I o

~ CN BKK w=12p
. LN + i

- —& & i_*_i - W=py

- .\_____.___ * 1 u=2pr

— k KKP 1= 1/2p,

= —'—’LLH—;—, ry ] u=p

- L. d —8 i *i— * T u=2p;
2 éll 6 BI 1I0 1I2

14 16
p;(GeVic)
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]
I\I‘I\I‘I\I|III|III
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BEDT—REDELER

4 B%%B%%Ei%f‘i%%l*)b#‘_ ';: 10"L c.*% ; Egg;r;;e:ts?l
— CERN S0 " nooe
o 3 F A R110(BCMOR)
* ISR (1971~) p+p s=10-60GeV oot de  RIOS(CCOR)
e SPS(1977~) p-beam p<450GeV 3 ‘uR
 SppS(1981~) p+ p Vs<640GeV = s Waro

— FermiLab
» Syncrotron(1972~) p-beam p<400GeV
o Tevatron(1981~) p-beam p<0.9TeV
* P
— High p; Tl&, Vs RELAEBIZDONT,
P DR DIEZTER O,
— Low p;ClE ABEE(FIVsIZKDTIFIX—
EIZUNERLTLVS,

Font=pAHh. /N\—r(QCD)HEE TEREATE

/—~

A
Cex  BEDT—REDHBRICENWTEEZIT D,

&
2




X RT—)290

QCDHEHIZLDHE. LTDIRE

— PDFEFFDQRT—YL Y
— Coupling constant(a,) H3Q2IZIEIKTE,

O_:(\/g)—n X F(XT)

N=E 1, x;=2p,/Ns 10"

—

o
N
&

-
(=)

N
=]

s)"Ed’c/dp° (pbGeV “c?)
o

(

- %I;&n‘ -'-J--d—é%"_’\ 1016
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DATA/pQCD
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\s Dependence
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gluon FFIX. e*+e=>qqg(3-jet) 5 1o Kretzer (NLO)
ILEFE>TRAESINTE -, BKK (NLO)
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—Initial k¢

—Multi-jetf N2 MMZE [+ B Jet-jet final interaction
*Space and time evolution of the color field
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— 7tV and direct photon at PHENIX
« mid-rapidity |n| < 0.35, \'s = 200 GeV

e 2005 - 2009 runs
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* A/, projection

— jetat STAR e
e 1< n < ?
e \s =200 GeV
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« 2005 run
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— coincidence channeis
* dijet, 70-nY, y-jet, y-n°

* reconstruction of partonic kinematics
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idea: gg starts to dominate for pr = 5GeV and D,;‘IJF > D;’[D > DI, D;r+ —

expect: sensitivity to sign of Ag, e.g., positive Ag: AEE‘)AEDL‘)AE;

*5-15 GeV n+ identified by RICH and EMC hadronic shower

Stratmann Lecture, BNL 1st Spin School

7T+
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*Not yet possible to determine sign of Ag
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fraction of events
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014 N = E| Theoretical curve is scaled by Z~0.85 to
n efau < C .
o[- PYTHIA MPI 0.04— match with our obsservable.
se 0.03 /
0.08 -
0.063— 02 E_ A g = -g input
s - LL M | GRFV-std
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pT sum [GeV/c]

Even with a limited acceptance in PHENIX central arm, we can capture most of a Jet.
— Tag one photon, sum all energy in one arm.
Question :
1. Are those really jets? (agreement much worse at low py)
2. How much fraction (Z) do we catch? How much is its ambiguity (AZ)?
Compared to pi0:
— More statistics, but Systematic uncertainty in interpretation



Cross section

perturbative QCD applicable ?

— dependence of the calculated cross section on p
represents an uncertalnty In the theoretical

5

r HERMES
i hadron pairs
B ( pairs)

ot/ 2)
o{(t)

COMPASS

| (hadron pairs)

PHENIX
(inclusive hadrons)

\

- 0@

(direct photons)

M. Stratmann
and W. Vogelsang

PHENIX

1 10

e Pr (GeVIC)
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Photon from run2 p+p

PHYSICAL REVIEW D 71, 071102 (2005)

o -y
Ed:"p (mb-GeV™.cd)

48



-+ p+p PHENIX Preliminary
—— NLO-pQCD Calculation
CTEQBMu=0.5p p;.2p;

Result

* The analysis method is similar
to p+p
« NLO pQCD Calculation

— p+p collisions

Bands represents sytematic error

N/dp,dn (GeV/c)?

-@- d+Au PHENIX Preliminary

—— Binary-Scaled NLO-pQCD Calculation

\
\§< CTEQBMy=0.5p, p,.2p;

\ Bands represents sytematic error

(3]

//

1/[2np;N_ ]d
=
> Z
g &

107
— Calculated by W.Vogelsang
— CTEQ6M I
— Scale(renormalization and 10"
factorization scale) 0.5,1.0,2.0pT -
e |n comparison with d+Au i
— Averaged number of collisions ™ E, | AN
(8.42) from the Glauber model = ;
was multiplied to the calculation. =
g A
: : : : 9
Result is consistent with the binary — A | : ¢ L]
scaled NLO-pQCD calculation 5 , E%I - $
=, e Ly E
%4 %6 8 10 12 14 16

18 20
p;(GeV/c) 49



Result

Nuclear Modification Factor [dZN / dp- dndN ]
RdA _ dA T evt
N
< Co%nel x[d o /dedU]
g , pp
1.8 It

1.2 Fgﬁﬁg (10 T
LI e

m =y jﬂ.ﬁ H 1
0.8— [§| -—ﬁ“ [ o)

™ |
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L ]

04—
02l —& d+Aut’

: —eo— d+Au PHENIX Preliminary

0 | | | | | | | | |

0 2 4 6 8 10 12 14 16 18 20

P (GeV/c)

Consistent with 1 = No modification within the error

This is consistent with what we measured in 7t©
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