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For a 2H target, assuming charge symmetry, 
structure functions largely cancel in the ratio:
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 Q2 >> 1 GeV2 , W2 >> 4 GeV2, x ~ 0.3-0.6

APV in Electron-Nucleon DIS:e-
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Feasible at 6 GeV at Jlab;
well-suited for 11 GeV after the upgrade

Must measure APV to 0.5% fractional accuracy!

luminosity > 1038/cm2/s

x: struck quark’s nucleon momentum fraction 
fi(x): probability distribution of ith quark



August 3, 2009 Overview of Parity-Violating Electron Scattering

Ongoing Program at JLab
• mid-Aug thru Oct 09: HAPPEXIII

– push normalization control, especially beam polarization

• Nov-Dec 09: PVDIS E05-008
– First PV DIS measurement since ’70s

– challenging “counting” electronics

• Mar-May 10: PREX
– Push beam systematic control & low noise electronics

• June ’10 - Summer ’12: Qweak
– Push high performance at ultra-high luminosity
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Timely interplay between demands of physics and experimental 
technology: continues beyond the 6 GeV era to the 12 GeV upgrade!
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Future 12 GeV Projects

• Parity-Violating Deep Inelastic Scattering
– C2i Z couplings: complementary to LHC
– partonic charge symmetry violation
– d(x)/u(x) as x ➞ 1

• Parity-Violating Møller Scattering
– Ultra-precise measurement of the weak 

mixing angle; comparable to collider accuracy
– Multi-TeV sensitivity complementary to LHC
– unique sensitivity to lepton flavor violation
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The next (fourth and final?) generation of parity 
violation experiments at JLab are well-motivated 
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Summary
• Parity Violation is a critical tool to study 

fundamental interactions
– Underlying weak interaction dynamics

– Novel aspects of strong interactions

• Advances over several decades have made 
the PREX measurement feasible
– Theoretical understanding of strong and weak 

dynamics

– Increasingly sensitive experimental techniques

• The PREX experience will push technology 
further along to enable even more 
challenging 12 GeV upgrade experiments
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