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Introduction yy—yX

e Motivation: quark and gluon structure of the photon
o |solated prompt photon cross section : PYTHIA (leading order):
SaS-1D pdf, p_">3.0 GeV and |n”|<1; n ==In tan 6/2

e single-resolved: O ngle— 0.13 pb o double-resolved: o, =0.009 pb
Y q Y Y
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e Next to leading order: FSR photons
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Data & Monte Carlo

. Data: OPAL 1997-2000 at s, =183—209GeV

Integrated luminosity 648.6 pb ™ <\/siee>=196.6GeV
* Monte Carlo:

— Signal:
* PYTHIA, HERWIG (only single resolved)
* PHOJET: FSR—photons

- Background: n,m°,n

« PHOJET
« Single particle generator: Study of ECAL showers



Event selection

Presel ection
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Further cuts

Electron veto Photon and hadronic
e Electron ID viadE/dx: system back to back:
| We | = 05 7T_1< (l)hadrons_(l)photon <7T+1

Reject events, if
> 0.5

N
electrons tracks



Further cuts

| solation

e Criterion proposed by Frixione:

1—cos(6) ,
Zhadrons,i ET,i @(5_ Ri’})SE ET,y 1-cos(R)’ 0<R
with R=1, €¢=0.2
e Advantages:
= |nfrared safe

=> Background suppression

2> Similar efficiencies for single and

double resolved processes



Analysis of ECAL showers

e Shower shape variables:
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Deter mination of single and double
resolved contribution

e y+ Jet sample:

cone jetfinder: R=1, E>25GeV £ _f I | T | |
Ky -
Xi . pT( e ") 5 40
LL Z“hadrons,jet,y< ipz> 5 30
20 F
Binned Log-Likelihood-Fit: 0
0
g(x!, X, )=rag_(x’ x_,) o XZ
HINag, () Eef T I
= — singleresolved 3
+( )g ( X_ ) 8 i - E dom?bleresolved_
bg LL’ LL 3 40 coR
single resolved fraction: zs m 0 :
r=0.47 + 0.11 (stat) 10 -
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Prompt photons: variables
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Transverse energy flow inside the
Isolation cone
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Total Isolated prompt photon
cross—section

« Efficiencies for single and double resolved processes
€ =518% €. _=618%

single double

 Total isolated cross—section (FSR included)

o, (p/>3.0GeV,|n’|<1)=(0.32£0.04+0.04) pb

The measured cross—section is 2.3 times higher than

the PYTHIA prediction (3.2 0).
TRISTAN: 0 (p,>2.0Gev)=1.72+0.67pb atys_=58GeV

3 times higher than PYTHIA



Systematic uncertainties

Binning effects

Cut on number of lead glass blocks
Ratio n:n

Reweighting of single particle MC
Parton densitiy functions

Herwig instead of PY THIA

Ratio single to double resolved MC
ECAL energy scale

mr° background

> TOTAL

1.3%
1.3%
2.0%
2.8%
3.8%
3.8%
4.0%
7.0%
8.3%
13.5%



Differential cross—sections
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Differential cross—sections

o
©

o
o

X/ =P
T ins
® OPAL

— Fontannaz et al (NLO, AFGO02)

----- Fontannaz et al (NLO, GRV-HO)
Fontannaz et al (LO, AFG02)
Fontannaz et al (LO, GRV-HO)

©
(o

[ PYTHIA (SAS-1D)

X

~ _ ple™+e”)
L L Z:hadrons,jet,y ( E_ pz)

&3

OPAL

Fontannaz et al (NLO, AFGO02)
Fontannaz et al (LO, AFG02)
PYTHIA (SAS-1D)
PYTHIA parton level 7

Fontannaz et al: private communications




Summary

e |n the data taken from 1997 to 2000 137 events are selected.

e Main background: neutral particles produced in yy collisions
e Separate signal from background with shower shape variables.
. Forp »>3.0GeV and [n"|<1:

>0 = (0.32 £0.04 (stat) + 0.04 (sys)) pb

> PYTHIA reproduces the shape of do/dp_”and do/d|n’| but
underestimates the cross—sections

> Good agreement with NLO calculations



