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Strange Quarks in the Nucleon?

e Hints:
» EMC - “Nucleon Spin-Crisis”

e Evidence:
x Contribution to Nucleon’s Long. Momentum
x Contribution to Nucleon’s Mass from (N |ss|N)

e Theoretical Motivation (N|sy*3|N):
x Isolation of G, ,, through N (e, e’) scattering




Theory
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Theory contd

Leading nonzero moments of G, ;-

s _|GE
s = G,(0) ps = [dT ]T:O

HAPPEX-H

A
APV ~ 40 [(1 — 4 sin? QW) + 7 (o — ps — pop(pin + NS))}

HAPPEX-He

APV ~ —% (2 sin? Oy + ,057)




Impact
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Competition

GO Experiment

JLab G
e 5°<0<15° Ey=3GeV
0.16 < Q2 < 0.95 (GeVic)?

Mainz A4
e 0=235° Ey=855MeV
Q% =0.1 & 0.225 (GeVic)?
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Upcoming HAPPEX Experiments

APV Relative Error Precision
HAPPEX-H 1.2 ppm 5% 60 ppb
HAPPEX-He 8 ppm 3% 240 ppb

e Use HRS with septum magnets — 0 = 6°

e (2 =0.1(GeVlc)’, Ey=3.0GeV

e 100uA, 80% polarization

e Polarimetry: Hall A Mgller & Compton (2%)
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Profile Scanner
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Cryo-Target

2002 Boiling Studies
(TN-03-014)

15cm LH2, 2.8x2.8 mm, 60 Hz
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Luminosity Monitor
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Measurement & Corrections

Beam Helicity Integrated

FL‘L R|L R‘RH Detected Flux D
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Corrected Asymmetry

Aphysics ~ Aget — AQ +aAp + Z BiAx;

GaAs Injector Cail High Energy
Cathode BPMS/BCM Pulsing BPMsBCMs
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Laser Table
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Charge Asymmetry

Aphysics = Adet _ AQ =+ OCAE =+ Z 67,sz
Goal (Run Avg.): Ao < 0.6 ppm

Average Charge Asymmetry (ppm)
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Position Differences

Aphysics ~ Aget — AQ +aAg + Z BiAx;

Goal (Run Avg.): Az <2nm @ target

ITS Laser Room

e Pockels Cells

e TI-Sapphire Laser
e \-plates

e HV Switches

Injector Beam Studies
Adiabatic Damping
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Aphysz'cs = Adet

—Ag+aAp+ ) Bl

Beam Modulation
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Septum Heating

Beam Beam Current
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Summary & Conclusion

e Continuing Progress
~ Minimizing Position Differences at the Source
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Summary & Conclusion

e Continuing Progress
~ Minimizing Position Differences at the Source

e Planned Tests/Commissioning
*~ Septum Heating
~ Beam Modulation
x Luminosity Monitors
= Cavity Monitors

e Ready for Beam (April 2004)
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