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Investigation of the
“Strong CP problem”
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Which implications could the
presence ol strong P-violation cause

to inclusive DIS?
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J. Collins, “Foundation of Perturbative QCD”
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Neutral-Current DIS
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Results of the fit

N of points X2/Ndata (SM) X2/Ndata (Fit)
HERA e 136 1.12 1.12
HERA e~ 138 0.98 0.98
JLab6 2 0.67 0.42
SLAC-E122 11 0.97 0.94
TOTAL 287 1.042 1.037
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JLab 12 GeV — SoLID detector

Wood, Bennet, Cho, et al., Science 275 (1997)
Souder, Reimer, Zheng, JLab Experiment E12-10-007 (2022 update)
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Impact of future data

JLab 12 GeV — SoLID detector

Wood, Bennet, Cho, et al., Science 275 (1997)
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Impact of future data

Electron-Ion Collider (EIC)

Abdul Khalek, et al., Nucl. Phys. A 1026 (2022)
Boughezal, Emmert, Kutz, et al., PRD 106 (2022)
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Impact of future data

Electron-Ion Collider (EIC)
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Impact of future data
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Step forward: dependence on x

® New model of the PV parton distribution
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Step forward: a new CP-odd PDF

® Further investigations on a new P-odd, CP-odd distribution function
arising when considering the polarisation of the target

Y (z,Q%) = { H(z,Q*) + g1 1z, Q)7
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PDFKs in DIS processes

Nucleon Pol.

Quark Polarization

fi(z)

g1 ()
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Nucleon Pol.

with P violation
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PDFKs in DIS processes
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® The strong P- violation can give origin to a new structure function in
DIS cross section for one-photon exchange
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® The strong P- violation can give origin to a new structure function in
DIS cross section for one-photon exchange

® A fit of present experimental data is compatible with a non-zero
contribution from a new strong PV parton density

e To better assess the presence (or not) of this PV effect we need
very precise experimental data

e Improvements in the theoretical framework of our analysis are surely
needed to obtain more and more accurate results
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