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ExperimentE97-110

The�HeandtheNeutronGeneralizedGDHSumRuleatLowQ�

�Measurements:

–Polarizedcrosssectionsandasymmetriesfor

�
���(��

��	�

X

–PrecisemeasurementofgeneralizedGDHintegralatlowQ�

(0.02to0.3(GeV)�)

�Aspectsoftheexperiment:

–Electronsdetectedatscatteringanglesof6�and9�usingtheright

septummagnet.

–Averagebeampolarization=74.7%fromMøllerand74.9%fromCompton.

–Averagetargetpolarization�39%(NMRandEPR).



GDHSumRule(Q�=0)
�Circularlypolarizedphoton

incidentonalongitudinally

polarizedspin-� �target
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GeneralizedGDHIntegral(Q��0)
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�Replacesthephoto-productioncrosssectionswiththecorresponding

electro-productioncrosssections.

�RelatedtothevirtualphotonComptonAmplitudes�� �
	� ��
and

�� �
	� ��

.

�Theexperimentallymeasuredquantitycanbecomparedtotheoretical

predictionsoverthewholeQ�range.

�Providesabridgefromthethenon-perturbativeregiontotheperturbative

regionofQCD.



AnalysisOverviewandStatus
�Experimentalrundatabase(J.Singh)

�Beamline:

–Beampolarimetry(T.Holmstrom)

–Current,bleedthrough,beamposition(T.HolmstromandV.Sulkosky)

–Rastercalibration(V.Sulkosky)

�Spectrometeroptics(V.Sulkosky)[N.Liyanage]

�Elasticanalysis(J.Singh)

�Backgroundstudies(A.DeurandS.Dhamija)[A.Beck]

Green:AnalysisCompleted

Orange:AnalysisUnderwayorPartiallyCompleted

Blue:FromOnlineAnalysis



�Detectors:

–ParticleIdentification(PID)(J.YuanandH.Lu)

–WireChambers(VDC)(S.DhamijaandJ.Yuan)[H.Lu]

–Scintillators(J.Singh)[H.Lu]

�SpectrometerAcceptance(V.Sulkosky)

�N�Dilution(X.Zhan)[USTC]

�ScalerAnalysis:chargeasymmetryanddeadtime(J.YuanandT.Holmstrom)

�FalseAsymmetry(T.Holmstrom)

�Target(J.Singh,P.SolvignonandV.Sulkosky)

�PhysicsAnalysis,extractphysicsquantities,systematicerrors

(J.Singh,V.SulkoskyandJ.Yuan)[USTC]

�RadiativeCorrections(T.Averett)



SpectrometerOptics
�Optimizationcompleted.

�Aprescriptionwas

developedtointerpolate

betweenoptimized

settingsduetoshifts

seeninthereconstructed

targetquantities.

�Atechnicalnoteonthe

spectrometeropticsstudy

hasbeenwritten.
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SpectrometerAcceptance

�Modifiedexistingcodetoincludetheseptummagnet.

–Usesrightarmtransferfunctions(J.LeRose).

–Addedtheborecoolerusedduringtheexperiment.

–ReducedtheQ3apertureradius(28cm).

�Weightedsimulationby�����.

�Obtainedreasonableagreementwithwhitespectrumdataat6�.
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�Black:DataandRed:simulationweightedby�����.
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PIDCalibration
�SecondperiodPIDcalibrationcheckedbyH.Lu(USTC).

�Firstperiodmostlycompleted(H.Lu).
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FirstPeriodPID
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�Showerdetectorefficiency:�99.3%bothperiods

�Showercutefficiency:�99%bothperiods

�Cerenkovdetectorefficiency:�99.5%

�Cerenkovcutefficiency:�99.5%



VDCEfficiency

�VDCmulti-trackeventstudy(H.LuandS.Dhamija).

�Secondperiod,N�elasticdatacontainabout15–20%multi-trackevents.

�PIDcutsreducemulti-trackeventsbyafactorof2–3(firstperiod).
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TriggerEfficiency
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ExpectedResults
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SummaryandPlan

�Summary:

–MeasurementsoftheextendedGDHintegralwill:

�DeterminetheslopeofthegeneralizedGDHintegralandtestthe

dynamicsof����.

�ExtrapolatetoQ�=0.

–DatacomplementsE94010datasetbelowQ�=0.10GeV�withimproved

precision.

–Learnmoreaboutthespinstructureof�Heandtheneutron.

–Extractthemomentsofthespinstructurefunctionsandtheforwardspin

polarizabilities.



�Analysisisunderway,concentratingonthesecondrunperiod.

–Checkingfirstrunperiodopticswithelasticdata(Liyanage).

–PIDcalibrationmostlycompletedbothperiods(USTC).

–Spectrometeracceptancestudy(Sulkosky).

�NearTermPlan:

–Elasticanalysis(Singh)

–ScaleranalysisandVDCefficiency(Yuan)

–Scintillatoranalysis(SinghandLu)

�LongTermPlan:

–FirstrunperiodanalysisbyUSCTgroup(alreadyunderway)

–TargetAnalysis

–Asymmetriesandcrosssections

–Radiativecorrections


