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Structure of the Nucleon

Nucleon are made of Partons

� How do partons - quarks and gluons - form the nucleon?

� How does the strong interaction bind them together?

� How do they contribute to the nucleon spin?

DIS as a tool to study the Nucleon Structure

� Unpolarized

� Polarized



From Unpolarized DIS
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Structure Functions in QPM
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After 35 years of DIS experiments, the unpolarized structure of the nucleon is reasonably

well understood (for moderate � region).



POLARIZED STRUCTURE FUNCTIONS IN QPM
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VIRTUAL PHOTON ASYMMETRIES
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After 20 years of Polarized DIS study, the large � region stays poorly explored.



WHAT MAKES THE LARGE � REGION INTERESTING?

� At large
�

, valence quark dominate;

� Less contribution from ��� �� sea and gluons;

� A relatively clean region to study the nucleon structure.



Theoretical Predictions of
� � and � �����

SU(6)
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CQM + hyperfine interaction

� ���+	 	 �� 
 ���
� � � ��� �,��������� �

	-" �/. � & 	 ' � . � & � �� . � & � �� . � �� %10 � . �

HHC

� ���+	 	 �� 
 ���
� � � ��� � ����������� � �� ��� ���

� � � ��� � ��� ���2��� � �� ���
� � � ��� � ��� �������

	#" � . � & 	 ' � . � & � �� . � & � �� . � %10 � . �



Theoretical Predictions of � �����

(1) CQM; (2) LSS(BBS); (3) Stat Model; (4) LSS 2001 ;



Theoretical Predictions of
� � �
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Curves: (1) Bag; (2) LSS(BBS); (3) BBS; (4) Chiral Soliton ( ����������� ); (5) CQM;

(6) LSS 2001 ( �	��������� ); (7) Stat Model; (8) Local Duality; (9) SU(6);



Experiment E99-117

Measured
	 ' � at

x ��� 0.327 0.466 0.601

Q
�

(GeV/c)
�

2.709 3.516 4.833

W
�

(GeV/c)
�

6.462 4.908 4.090

Experimental Setup
�
�� . � ���& ��� �

� �� : Jefferson Lab(JLab) polarized �
	 beam 5.734 GeV, �
������� 	 � )��
� �
 � . : Hall A polarized 
 He target � 14 atm @ 50 � C, ��� ����� 	 ! )��
� ��� : Two Hall A High Resolution Spectrometers (HRS).

Measured
	��

and
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in inclusive
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EXPERIMENTAL HALL A
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Polarized
�
He Target

Basics

� Optical Pumping of Rb and Spin exchange during Rb- � He collisions

� Cell density: 7.5 � 10 amg (0 � C).

� Polarization: � 40% (in beam)

� Polarimetries: NMR, EPR

TARGET PERFORMANCE
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TARGET SETUP

e beam
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� � � Results
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� � � Error Analysis



� � � ��� �� Results



� ����� from Neutron Results

� Recall that
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� At large
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� � . �
Ratio from Phys.Lett.B377, 11-17 (1996)
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� Simularly, using deuteron data set
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� ����� from � �� � � �� and � � � � � ��
(w. models)



	 ' � @ JLAB 12 GEV UPGRADE
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Summary

Experiment E99-117

� Provide the first precise data of
� ' �

and � '� at ��� ���
	 ;

� Based on QPM, �
����� and ������� extracted from � ' � . � '� results;

Impact

� Check current understanding of nucleon spin in the valence quark region;

� Check HHC – effect beyond LO pQCD (e.g. quark OAM);

� Provide constraints to other models;

More data are expected at 12 GeV


