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Strange Quarks in the Nucleon?

� � -P Scattering:

– “Nucleon Spin-Crisis”

� Deep Inelastic � Scattering:

– Contribution to Nucleon’s Longitudinal Momentum

� � -N Scattering:

– Contribution to Nucleon’s Mass from ��� �	� � �� 

e-N Scattering � Vector strange matrix elements �� �� ��
 � �� 


Strange Form Factors ��� � ��� �� � �
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Theory

HAPPEX-II

��� � � � � � � �

� � 	 � � � 
 � � � � 
��
�� ��

� � 
� ��� �� ��� �� 	� ��� �� ��� �� � �� ��� �  !"# � $ % & � ' ��� �� ��� �(

� ) �*� ��+ � 	� ) �*� ��+ �

Assuming Isospin Symmetry

�*� �� , � � �
 � �*� �� , � � �.- �� , � & � !"# � $ % �*� �� , � � �
 �./ � , �

HAPPEX-He

�� � � � � 
�  !"# � $ % 	 � �0/ �

�*� �� 	 �.- ��

1 Measuring � � � , with knowledge of � � �� , � and ��- �� , � , determines � / � , �
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Theory cont’d

Leading nonzero moments of �� � ��� :

�� � �� � ��� � �� �
�

�� �
�� � �	 


Expand �
� � to first order in� :

HAPPEX-II

��� � � � 

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

HAPPEX-He

�� � � � 
� � � � � � � � � � ! �� � �
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Theoretical Predictions
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Upcoming Hall-A Parity Experiments

�� � Relative Error Precision

HAPPEX II � � � ppm � � � � ppb

HAPPEX He � ppm � � ! � � ppb

� Use HRS with septum magnets � � = 6�

� � � � � �� (GeV/c) � , � 
 � � � ! GeV

� 100 � A, 80% polarization

� Polarimetry: Hall A M	 ller & Compton (2%)

� Integrating; total absorption Detector
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�� � � � � � � �� �� � �

Corrected Measured Asymmetry

� ��� ��	 
� � � ��
 � � � � � � � � 	 �	 � �	
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Charge Asymmetry

��� �/ ��/ � � ��� � � � 	 � � � 	
�

	 �
 � �

Intensity Attenuator (IA):

Pockels Cell and � 
  -plate, between

two linear polarizers. Voltage control is

helicity correlated to provide control of

charge asymmetry.

� Used to provide A � feedback for Spin-Duality and GDH.

� For HAPPEX-II/He:

Small Corrections - IA Cell

Large Corrections - Pockels Cell
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Beam Modulation
� ��� ��	 
� � � ��
 � � � � � � � � 	 �	 � �	 �	 � � �

� �	
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� 7 deflector magnets, 1 energy-modulation cavity

� System must be completely revived

� Tests to be completed soon
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Position Differences

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

Goal: � � � ! nm at the target

� Adiabatic Damping

- Full Benefit: x100 suppression

- Weekly “Parity Quality Beam” Meetings - Chao

� ITS Laser Room Test Stand

- Pockels Cell Characterization

- Birefringence Gradients and Steering

� Injector Beam Studies

- Other sources of
 � (Cathode Gradients)

- Source Tuning Procedure Developed
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Pedestal Noise

� HAPPEX-II Counting Rate � � ( � 500 ppm

Electronics Noise (Pedestal Width) must be � 24 ADC Channels

� Luminosity Detector - Large Pedestal Width with HV (Ground Loop ??)
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Cryo-Target
� Boiling Studies in Nov. ’02 show

unacceptable fluctuations (� 10000 ppm)

for Standard Cells (TN-03-017)

� 20cm “Racetrack” Cells - Transverse Flow

15cm “Beer Can” Cells - Backup

� New Cells Mounted to Cell Block

No “Racetrack” Spares yet

mµ10 end window

mµ

mµ3.5 end window

20 cm racetrack
He

LH2
20 cm racetrack
5 end window

LH2
Original Beer-can, 15 cm
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Other Progress...
� Two more Luminosity Monitors commissioned

Six more to be installed

� HAPPEX Detector Test Install completed

Pedestal and Cosmics runs

� Q� Scanner being assembled and tested

� Cavity Position Monitors installed

Readout Electronics to be installed

Other Concerns/Issues

� Simultaneous Position and Charge Feedback

� Tentative Schedule: Fall 2004? (Essentially Ready Now)

� Competition...
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Competition

JLab G�

� ��
� � � � �� , � 
 � � GeV

� �� � � � �
� � � � � (GeV/c) �

Mainz A4

� � � � �� , � 
 � � � � MeV

� � � � �� � � � ! ! � (GeV/c) �
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