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B Existing empirical determinations of the running of sin? 6y
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B Sensitivity to sin” Ay from global QCD analysis
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—> existing PVDIS data from JLab 6 GeV experiment provides
some constraint on weak mixing angle



B Parity-violating deep-inelastic scattering
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— PVDIS asymmetry
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B Parity-violating deep-inelastic scattering

—> unpolarized
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—> lepton polarized
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B PVDIS asymmetry
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B PVDIS asymmetry for deuteron
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B PVDIS asymmetry for deuteron
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B PVDIS asymmetry for deuteron
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B PVDIS asymmetry for proton
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B PVDIS asymmetry for deuteron
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—> interplay between weak mixing angle and strange PDF dependence
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B QED radiative corrections

—> hybrid QED+QCD factorization framework
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—> induced QED radiation changes hard scale Q? — Q? = (¢/¢) @2,
could push “true” scale out of DIS regime even when @ above cut
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B QED radiative corrections

—> hybrid QED+QCD factorization framework
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—> for given measured (z5, Q”), actually probe colliding nucleon
over much wider kinematic region of (ip,Q%)
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QED radiative corrections

—> hybrid QED+QCD factorization framework
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—> effects of RCs ameliorated with increasing energy of the lepton beam

13



B Higher twist corrections
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—> need to include possible HT effects global analysis of PVDIS data
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B |Impact study
— pseudo-data for JLab 11 GeV and 22 GeV kinematics with SoLID
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B Impact on strange PDF determination
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—> degree of uncertainty reduction does depend on specific value of R
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B |Impact on weak mixing angle
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B Impact on weak mixing angle — EIC kinematics
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EIC Yellow Report, Nucl. Phys. A1026, 122447 (2022)
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B Impact on weak mixing angle — EIC kinematics
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Outlook

B PVDIS is a unique process which can provide (clean) data for input into
global analyses:

—> improve determination of weak mixing angle (test BSM physics)
—> also constrain strange quark PDF in the nucleon

—> important to perform simultaneous analysis of PDF and EW parameters

B In future, consider also:
—> ¢ /e~ PVDIS to constrain s — 5 asymmetry

—> polarized PVDIS?

O Thanks to Richard Whitehill (grad student at ODU) & Nobuo Sato (JLab)
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