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Motivation

Charmphotoproduction:resolvedcomp.importantatlowxγ
excitationcomp.neededinmanyanalyses
(LOmasslessscheme)

directprocess:resolvedphotonprocesses:
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hadron-likec-excitation

�Selecteventscontainingatleast2jets

�Tagthecharmjetbyamuon

�Investigatethenon-muonjet

Canweseethelargefractionofgluonjets?
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InternalJetStructure

...issensitivetoboth:

�softpartofQCD:nonpertubativepart(e.g.fragmentation)

�hardpartofQCD:Differentbranchingprobabilitiesforaquarkandgluon
⇒differentpropertiesofquarkandgluoninducedjets
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CA/CF=9/4⇒morebranchingsexpectedforjetsoriginatingfromgluons

Gluonjetsareonaverage-broaderthanquarkjets(withthesamep
jet
t)

-containmoreparticleswithsofterpt-spectrum
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TheMethod

Mainidea:distinguishprocessesusingc/gjetstructuredifferences

Integratedjetshape
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DataSelection:Charm

Data:H199/00
L∼48pb

−1

Selectioncuts:

�Q
2
<1GeV

2

�0.2<y<0.8
�muon:

-pt>2.5GeV
-35

◦
<Θ

µ
<130

◦

�2jets(inclusivektalgorithm):
-p

jet
t>7(6)GeV

-20
◦
<Θ

jet
<160

◦

-muoncanbeineachofthem

Tagcharmjetbythemuon

c

pt
rel

c/g

µ

δ
ep

Investigatenon-muonjetonly:
notbiasedbythemuoncuts
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CharmPurity

2Dfittop
rel
tundmuonimpactparameterδµ:
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DatadescribedbyPythiareasonablywell

⇒enrichcharmbyp
rel
t<1GeV

⇒800eventswithcharmpurity(forp
rel
t<1GeV):

-73±3%:2Dfittop
rel
tandδµ

-71±2%:inclusiveMC←usedintheanalysis
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JetShape-DetectorLevelMeasurement

FractionofEγentering
thehardinteraction:

x
obs
γ=

∑
jet1,2(E−pz)

∑
HFS(E−pz)

Pythia:DGLAPevolution

gen.inmasslesmode
(excitation∼35%)

Fragm.:lundstringand
Peterson(ε=0.058)

proton:CTEQ5L
photon:GRV-LO

charm sample
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Datasuggestlessgluonjetsatlowxγ
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JetShape-ComparisontoOtherModels

Cascade:version1.0
-CCFMevolution
-ktfactorization
-unintegratedPDF
-off-shellmatrixelement

Furtherchecks:

nomultipleinteractions:
smallchange

Fragmentation
parameter:nochange
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AtlowxγCascadeclosertothedatathanPythia
Marginallyworseathighxγ
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Charm:DependencesofJetShape
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Charm:Differentmodels
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JetShapesforDijetsinPhotoproduction

Data:H1e
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Dijets:DependencesofJetShape

dijet sample
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ComparingCharmandDijetEvents
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ComparingCharmandDijetEvents
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Summary

Jetshapesstudiedin:

Dijets:(∼75%lightquarkevents)

Charm:(∼70%pure,backgroundcorrected)

Athighxγjetshapessimilar←direct

Atlowxγjetshapesdifferent←resolved

→jetsfromcharmeventsnarrower(quark-like)

PYTHIA:Dijetswelldescribedeverywhere

Charm:deviationsatlowxγ(Pythiapredictsbroaderjets)

CASCADE:Somewhatclosertothedata
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Backup-processes

Lowx
obs
γLargex

obs
γ

ProcessDijetCharmDijetCharm
Direct3164371
Excit.57603317
uds1221711
gg→gg24–5–
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Backup-SystematicStudies

CHARM

Sourceδψ
xobs
γ<0.75

(%)δψtotal(%)

bfraction±20%±0.35±0.20
udsfraction±20/50%±0.9±0.30
jetaxisφ±2

◦
,θ±0.04−0.38−0.1

Energyscaleclusters±5%±0.013±0.02

Totalsys.±1.0±0.37

Statist.±1.7±0.89

DIJETS
Sourceδψ

xobs
γ<0.75

(%)δψtotal(%)

jetaxis±2
◦

−0.53−0.34
Energyscaleclusters±5%±0.02±0.02

Total−0.53−0.34

ModelUncertainties:
δψ

xobs
γ<0.75

(%)δψtotal(%)

PYTHIAnoMult.Int.+1.7+1.3
CASCADE+3.3∼0
εPeters.±...∼0∼0
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Backup-CharmControlPlotsI
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Backup-CharmControlPlotsII
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Backup-ControlPlotsforDijets
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Backup-ZEUSmeasurementusingD
∗
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Backup-ZEUSmeasurementusingD
∗
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