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Hallmark of Precision Frontier:                 
choose observables that are zero or 
suppressed in Standard Model

When new physics found in direct measurements, precision 
measurements useful to determine e.g. couplings…
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All Data & Fits 
Plotted at 1 s
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Figure appeared in NSAC 2007 Long Range plan
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Parity-Violating Asymmetry Extrapolated to Q 2 = 0
(R.D. Young et al.  �(&���4�'������2���M3� )

Qweak

1 bound from global fit to all 
PVES data  (as/of 2007)
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All Data & Fits 
Plotted at 1 s

Isovector weak charge

HAPPEx: H, He
G0: H, 
PVA4: H
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All Data & Fits 
Plotted at 1 s
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G0: H, 
PVA4: H
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Young, Carlini, Thomas & Roche, PRL
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TeV scale can be reached with a 4% Qweak experiment. 
If Qweak didn’t happen to be suppressed, would have to do a 0.4%
measurement to reach the TeV-scale.
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New PV physics scale > 0.9 TeV! (from 0.4 TeV)

95% CL

Atomic only

with PVES
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95% CL

Atomic only

with PVES

Qweak (4%)

Qweak constrains new PV physics to beyond 2 TeV
Analysis by R.D.Young et al.
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JLab Qweak
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2% on APV » 4% on Qw » 0.3% on sin2qW

Uncertainty                                            DAPV/APV DQw/Qw

Statistical (2,544 hours at 180 mA) 2.1%                3.2%

Systematic: 2.6%
Hadronic structure uncertainties            --- 1.5%
Beam polarimetry 1.0%                      1.5%
Absolute Q2 determination                    0.5%                      1.0%
Backgrounds                                         0.5%    0.7%
Helicity correlated beam properties    0.5%                      0.7%

Total:                                                         2.5%                4.1%
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35 cm Liquid Hydrogen Target

Polarized Electron Beam

Collimator W ith Eight Openings
q = 9 ± 2°

Toroidal Magnet

Eight Fused Silica (quartz)
Cerenkov Detectors

5 inch PMT in Low Gain
Integrating Mode on Each

End of Quartz Bar

Elastically Scattered Electrons

325 cm

580 cm

Luninosity
Monitor

Region 3
Dri ft Cham bers

Region 2
Drift Chambers

Region 1
GEM Detectors

Polarized Electron Beam, 1.165 GeV, 150 µA, P ~ 85%

35 cm Liquid Hydrogen Target

Primary Collimator with 8 openings

Region I
GEM Detectors

Region II
Drift Chambers

Toroidal Magnet

Region III
Drift Chambers

Elastically Scattered Electron

Eight Fused Silica (quartz) �erenkov 
Detectors - Integrating Mode

Luminosity 
Monitors

~3.2 m

Region I, II and III detectors are for Q2

measurements at low beam current
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Estimates of 2 Boson Exchange effects on APV at Qweak Kinematics

TPE  (Blunden et.al.)                            -0.05%

TBE  (Tjon, Blunden, Melnitchouk)        0.13%    (N and D) 
�
Q��%������MD�

TBE  (Gorchtein & Horowitz)                 ~ 6%     (dispersion relations)
�)����(����&�

��'��4���'I�< 2����3

Source Qp
Weak Uncertainty

D sin qW (MZ) ±0.0006
Zgbox ±0.0005
D sin qW (Q)hadronic ±0.0003
WW, ZZ box - pQCD ±0.0001
Charge symmetry 0

Total ±0.0008

Qp
Weak Standard Model (Q2 = 0)   0.0713 ± 0.0008

Qp
Weak experiment precision goal ± 0.003
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