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The�Experiment:ANewProposaltoPAC28

XiaodongJiang,RutgersUniversity.

Semi-inclusivedeep-inelasticscattering(SIDIS)experimentswithpolarizedtargets

willprovideprecisiondataonnucleon’sspin-flavorstructure.JeffersonLabHallA,

withitshighluminositypolarized�Hetargetisthebestplaceintheworldtopindown

��.

�Spin-flavordecompositioninpolarizedSIDISatJLab.Andhowtoobtaininforma-

tionon����	�
������ �
.

�Thecombinedasymmetry���� ��

��on� �,

�
�and�He(� �)targets:“The��Ex-

periment”inHallAandthesemi-SANEexperimentinHallC.

�Accessingthepolarizedseaasymmetry�� �
�	�
 ��

�
��	�
.

�Next-to-leadingorderglobalQCDfittobothDISandSIDISdataconstrainmo-

mentsof�� �,�
�

�,��andindirectlyon��.
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Inclusiveexperimentstreatquarkandanti-quarkonthesamefootingtherefore,are

notsensitivetothequarkflavorstructure.

Sincetheinclusivecrosssections:
�� ����

��

�
��

�	�
�� ����

��

Accessonlyto
�	�
��

�	�
ininclusivereactions.
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FlavorTagginginSemi-InclusiveDIS
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Detecttheleadinghadronfromthecur-
rentfragmentationandmeasurethe
double-spinasymmetry:

�

��� 
�����������
��

Twoenergyscalesareinvolved.Assumingtheleadingordernaive�-�factorization:
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��� ������
���� 
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Eachasymmetrymeasurementprovidesanindependentconstrainon�
�.
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HERMESFlavorDecomposition:

���
��������

Frommeasurements:

�
	 ��
�
� ��
�
� ��
��� ��
�����
�����
����
����

Solvefor:

�
������������� �
���

�
������.

Calculate“Purity”fromaLUNDbasedMonteCarlo:
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χQSM
B. Dressler et al.,
EPJ C14 (2000) 147.

Assumes:
Leadingorder�-�factorizationandcurrent
fragmentation.
Isospinsymmetryandchargeconjugation.
PurityfromMonteCarlo.
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Spin-FlavorDecompositioninSIDIS:RedefinetheGoal

HERMES’goalofspin-flavordecompositioninSIDISwastoobtain��,��,�� �,

�
�

�and�� �� �.However,ifoneisonlyinterestedin�� ���
�

�,thestrategyfor

experimentscanbeverydifferent...

Let’sre-writeanequation.AtanyQCDorder,theflavornon-singletisdefinedas:

�
��	�
 ���� �
��� �
� �
� ����� �
��

�
�� �
��

Introducevalencedensities�������� �and�������
�

�,atanyQCD

orderwehave:

�� �
� �
 ��

�
��	�
 

�
��
�� �
 �

�
�

����� �
 �����	�
��

Ifweknow�
�and�������,automatically,weknow�� ���
�

�.
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�Obtain�
�� �
throughinclusivemeasurementsof�
�� �
and� ���	�
.

�Obtain����	�
 ����� �
throughSIDISmeasurementson� �and� �.

Attheleadingorder:
�
�� �
 �
�� �
 �� ��� �
��

Ifweareonlyinterestedin�� �
� �
 ��

�
�� �
,thegoalofSIDISshouldberedefined

astoobtainprecisioninformationon����	�
 ����� �
.
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�� ������ ���attheLeadingOrder

E.ChristovaandE.Leader,NPB607,369(2001):
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Measurementsonthreetargetsallowtwodifferentwaystoobtain�������.
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InterpretationofSIDISBeyondtheLeadingOrder

WhatifthenaiveLO�-�factorizationdoesn’tholdexactly?Extendedtheinterpretationof

SIDISbeyondLO(ChristovaandLeader,NPB607(2001)369,deFlorian,NavarroandSassothep-ex/0504155andPRD.)

���������� �

������	 �����	� �


AtNLOthenaive�-�factorizationisviolatedinacalculableway.
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SIDISCrossSectionsattheNext-to-Leading-Order

���������������	�
���
��
� �
� ���

�
���������� ����

�
� ���������

�arewell-knownWilsoncoefficients(D.Graudenz,NPB432,351(1994)).

�����
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�� ���������� 

!"��## �$��#%

�

�
�� ������ 

!"��#& ���'��(�� 
!"��&# �

�
�� ���#%

Isospinsymmetryandchargeconjugation:��'��)�
',*� �� ���#% �*� �� ��)�
#%.

Higherordertermswhichhavegluonsinvolvedvanishin",+-"/.observablestoallorders

ofQCD.021� .1�

34istheoreticallyclean.
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NLO�� ���and�� ���From������

�����

E.ChristovaandE.Leader,NPB607,369(2001):
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���and�
�arenon-singletswhichdonotmixwithgluonandseadensities.


Datafromtwotargetsareneededtoextract���and�
�.Measurementsonthethird

targetprovideextraconstrains.


Protondataaremostlysensitiveto���,neutrondata(�He)aremostlysensitiveto�
�.
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ANewTool:NLOGlobalFittoDISandSIDISData
(hep-ph/0504155andPRD,deFlorian,Navarro,Sassot.)


Fitinclusiveandsemi-inclusiveDISdataatthesametime.


Tothenext-to-leadingorderinPDFsandfragmentationfunctions.


DifferentparameterizationofFF(KREandKKP).


GiveserrorbandsonpolarizedPDFandtranslateintoerrorbandsonasymmetryobserv-

ables.


Translateerrorbarsfromanynewdatasettooverallconstrainsonmomentsofpolarized

PDFs.


PreliminaryCLASEG1bdataagreeswiththeNLOprediction.
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Fittoinclusive��3���,���3���and�� 3���:
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Fittosemi-inclusive0�3����,0�3����and0�3����:
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TheBestFitComparewithInclusiveData:
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TheBestFitComparewithSemi-InclusiveDISData:
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ErrorbandsofNLOpolarizedPDF
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AccessingPartonDistributionThroughSIDIS

�PDFsfromCTEQ5M(� �� �).

� ����at���� �.

InSIDIS,detectdifferent�offdiffer-
enttargetstoenhencesensitivityto
PDFsthroughthefragmentationfunc-

tions��#.

ContributiontoSIDIScross-sectionfromparton�����(“purity”atafixed-�):

�#	�	

����������������	
�

�� ��������������
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SensitivitytoPDFsinUnpolarizedCross-Sections�� ��

�#	�	

����������	
�

�� ��� �������� ������
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SensitivitytoPDFs:onDeuteronand�HeTargets

�#	�	

����������	
�

�� ��� ����
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The�Experiment:SIDISwithPolarized�He

AnewproposaltoPAC28.

0���onpolarized�HeinHallA.


BigBiteat30

�

ase-arm.HRS+septum
at6

�

ash-arm,standardHallApolar-

ized�Hetarget.


AllequipmentsexistinHallA.


Requestfor28daysoftotalbeamtime.
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TheHallA�Experiment

0���onpolarized�HeinHallA.


0�3�aresensitiveto�
.


Extract�
�(and���)from

01� .1�

3�.


Highprecisionconstrainstothe
globalNLOfit.
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The�Experiment:ProjectedUncertaintieson���

ThehighluminosityHallApolar-

ized�Hetargetallowssignificant
improvementsoverHERMESdata.


HallAwitha6GeVbeam.


� ��� �!�!GeV�.


28daysofbeamtime.

Improveaccuracyon�� ����-

�� 

���.
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ConstraintsonMomentsofPDFsThroughNLOGlobalFit

Limittheallowedrangeof�� �,

�� 
moments.


Indirectconstraintson��.
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Toobtain�����

��weneed:
Well-controlledphasespaceandhadronPID

01� .1�

34��� 1� 4-�� 1�
4

� 1� 4-� 1�
4

�021� 3 4-021�
34��

�-��� �� 1�
� 1��
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JeffersonLabE04-113:ExpectedResultson�

�� ��GeV,� ��� �!�!GeV�.

��� ���-�� �

�
� ��
-�� 


Towindependentmethodsofflavor
decomposition:
i,Christova-Leadermethod.
ii,“Purity”atafixed-�.

Statisticaluncertaintiesdominate.
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FlavorAsymmetryintheNucleonSea

Manyothermodelpredictedlarge

�� �-�� 
.InChiral-quarksoliton

model,�� �-�� 
appearsinLO(�� �)
while� 
-� �appearsinNLO(��).
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Summary
Double-spinasymmetrymeasurementsinSIDISwithpolarized�He:


Constrain�
�throughSIDISwithpolarized�He.


Improved������-�
����translateintosensitivityon�� �-�� 
.


HighprecisionasymmetrydatabaseforNLOglobalQCDanalysis.


ConstrainmomentsofpolarizedPDF.


Indirectlyconstrainmomentof��,tothesamelevelasinRHIC-II.

StandardequipmentsinHallA,request28daysat6GeV.

TobesubmittedtoPAC28onJune27.Pleaseconsiderjoiningtheeffort.
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