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•Structurefunctionsandpartondensities

•αSdetermination

•Polarizedchargedcurrentcrosssection



Deepinelasticscattering
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Chargedcurrent:
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•HERAdatacover4decadesinxand
Q

2
.GoodagreementbetweenH1and

ZEUS.

•Experimentalprecisionreaches2–3%in
thecentralregion.

•Smoothtransitiontofixedtargetdata,
exceptatthehighestx.

•Strongscalingviolations:∂F2/∂Q
2

varieswithx.

⇒GluondensityandαSdetermination.

•Partondensitiesareparametrisedinx
atastartingscaleQ

2
o=4GeV

2
.

•GoodNLOQCDfitofQ
2

evolution
usingDGLAPequation.
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PartonDensityFunctions
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•PDFsanduncertaintiesextracted
fromNLODGLAPQCDfitstoF2.

•StrongriseoftheSeatowardslowx,
drivenbygluonsplitting.

•Satisfactoryagreementbetween
ZEUSandH1.

•Remainingdifferencesdueto:

–Kinematicrange,startingscale.

–Inclusionoffixedtargetdata.

–PDFparametrisation.

–Heavyquarktreatment.

•DifferencesaresmalleratlargerQ
2
.
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αS

•αSextractedfromNLODGLAP
QCDfitstoF2.

•NeedsHERA+fixedtargetdata.

•H1:0.1150±0.0017(exp.)
+0.0009-0.0007(model)
±0.005(scale)

•ZEUS:0.1166±0.0008(unc.)±

0.0032(corr.)±0.0036(norm.)±

0.0018(model)±0.004(scale)

•HERAexperimentalerror
competitivewiththeworldaverage.

•Largestuncertaintydueto
renormalisationandfactorisation
scalevariationbyfactor4(H1)or2
(ZEUS).

th. uncert.

exp. uncert.

 World average
 (S. Bethke, hep-ex/0211012)

 Dijet cross sections in NC DIS
 ZEUS (Phys Lett B 507 (2001) 70)

 Inclusive jet cross sections in NC DIS
 ZEUS (Phys Lett B 547 (2002) 164)

 Inclusive jet cross sections in NC DIS
 H1 (Eur Phys J C 19 (2001) 289)

 NLO QCD fit
 ZEUS (Phys Rev D 67 (2003) 012007)

 NLO QCD fit
 H1 (Eur Phys J C 21 (2001) 33)

 Jet shapes in NC DIS
 ZEUS prel. (Contributed paper to IECHEP01)

 Subjet multiplicity in NC DIS
 ZEUS (Phys Lett B 558 (2003) 41)

 Subjet multiplicity in CC DIS
 ZEUS (hep-ex/0306018)

 Inclusive jet cross sections in γp
 ZEUS (Phys Lett B 560 (2003) 7)

0.10.120.14
αs(MZ)

•NNLOanalysisshouldreducethescale
uncertaintybyfactor2–3.
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FLextraction
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Exploitkinematicfactory
2
/Y+athighy

=lowx.
FitF2∼x

−λ
andextractFL.

H
1 C

ollaboration

H
1 C

ollaboration

•FL=0inthenaivepartonmodel.

•Off-mass-shellquarksaftergluon
radiationorsplittingcoupleto
longitudinalphotons.

•QCDcalculationsdifferatlowQ
2
.

•Needrunatreduceprotonbeam
energyfordirectFLmeasurement!
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•Thedouble-differential
chargedcurrentcrosssection
hasbeenmeasuredatmedium
andhighQ

2
.

•ItagreeswithStandardModel
expectation.

•Itallowsaflavour
decomposition,givingaccess
tod+s.

•Moredataarebeingcollected
atHERAII.
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AchargedcurrenteventfromlastFriday

Run 376010  Event 7983  Class: 4 5 6 7 8 10 16 19 24 25 28RunDate 26/03/04
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Positronbeampolarization
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HERA B

H1

HERMES

ZEUS

Laser

Laser

HERA RING

electrons

Spin Rotator (new)

Spin Rotator (new)

Spin
Rotator
(exists)

TPOL

LPOL

•e
+

magneticmomentcouplestostorageringdipolefield.Sokolov-Ternovbuild-up
oftransversepolarizationbysynchrotronradiation:τ≈25min.P=40%reached.

•SpinRotatorsuseg−2precessiontogetlongitudinalpolarizationattheIPs.

•PolarimetersuseasymmetriesinComptonbackscatteredpolarizedlaserlight.
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HERAIIluminosity INTEGRATED   LUMINOSITY (31.03.04)

•HERAexperimentssufferedfromlarge
proton-gasbackgroundin2002.

•Thepumpingpowerwasincreasedand
thesynchrotronradiationshieldingwas
improvedinthe2003shutdown.

•HERAisnowoperatingclosetodesign
beamcurrents.

•Weexpectimprovementsindutycycle
andspecificluminosity(strongbeam-
beameffectunderstudy).
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Chargedcurrentanalyses:datavsMC
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Polarisede
±
pchargedcurrentcrosssection
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•Thechargedcurrente
+
pcross

sectionismeasuredat∼30%
right-handedpolarization.

•ForP=0ithasbeenmeasured
atHERAI.

•ItisconsistentwiththeStandard
Modelexpectation.

•Itisthefirstmeasurementof
thehelicitystructureofcharged
currentinteractionswithaspace-
likegaugeboson.
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Helicityflip

•HERAspinrotatorswillbe
moveduptonegativehelicityon
1.4.2004.

•Expectmeasurementofthe
fullchargedcurrentpolarization
dependencebysummer.

•Expectmeasurementofparity
violationinneutralcurrent
interactionsbysummer.

D.Pitzl:HERAinclusiveDISMoriondQCD,31.3.2004.13



Summary

•Precisiondatafrominclusivedeepinelasticscatteringcontinuetobe
astringenttestinggroundforQCD.

•PartondensitiesandαShavebeenextractedinNLOapproximation.

•NodeviationsfromDGLAPevolutionequationhavebeenobserved.

•FLhasbeenextractedandagreeswithQCDexpectation.Arunat
reducedprotonenergyisrequiredforadirectmeasurement.

•HERAIIwithhigherluminosityandlongitudinallypolarizede
+

and
e
−

beamsoffersarichpotentialforscrutinizingQCDtestsinthe
comingyears.

•Thepolarizationdependenceofthechargedcurrentcrosssectionhas
beenmeasuredforthefirsttimeatHERAIIandagreeswiththe
StandardModelexpectation.
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