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P-symmetry

QCD sector QCD Lagrangian is assumed to be
invariant under parity transformations

Are there any effects of QCD
P-violation on the internal
structure of nucleons?
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Which implications could the
presence ol strong P-violation cause

to inclusive DIS?
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DIS process

[(0) + N(P) = ~"(q) > 1(/) + X

lepton

} remnants

nucleon
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Hadronic Tensor (unpolarized)

P-odd structures
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Correlation distribution function

J. Collins, “Foundation of Perturbative QCD”
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Hadronic Tensor (unpolarized)
V/LL
_— T P-odd structures
/\ D /\ already present in the

hadronic tensor!

P

OMWH (q, P, S) Z 2—Tr O(q, P, STH~TTY]

l Correlation distribution function

®;;(k, P,S) = / (;ZW§4 e S (Pl (0)U (0, ) (€)| P)

Decomposition in partonic densities

J. Collins, “Foundation of Perturbative QCD”
M. Anselmino et al., Z. Phys. C 64, 267 (1997)
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Partonie correlator (unpolarized)

Integrated correlator

Bij(2n) = / W e (PI (0)i(€)| P e —ermo

2T
Lorenz scalar Lorenz scalar
Hermiticity Hermiticity
Parity invariance Parityinvarianee
L% o™ i, Y, iy ot

Leading twist contributions

Ppr () %f 1)y Dpy(x) ~ ~ gV ()77

2




Neutral-current DIS
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Focus: structure function xFs(x, Qz)
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Parameterization of g'""(x, 0)

PV parton density comes from the structure
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Results of the fit: y* values

Fit WITH EW radiative corrections

N of points X2/Ndata (SM) X2/Ndata (Fit)
HERA AT 136 1.12 1.12
HERA A~ 138 0.98 0.98
JLabe A~ 2 0.67 0.42
SLAC-E122 A~ 11 0.97 0.94
TOTAL 287 1.042 1.037
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Results of the fit: data-theory comparison
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Results of the fit: data-theory comparison
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Results of the fit: gf) Y(x, 0?) extraction
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Outlook

® A different behaviour of the PV parton distribution w.r.t. the variable x
can be investigated
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Outlook

® Predictions of the size of the PV contributions can be made in the
kinematic domains of JLab12, JLab20+(?) and EIC

Electron
Injection
Line

Possible
On-energy
lon Injector

Electron

Storage
Ring Electron
Cooler

Polarized
Electron

Possible
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lon:
Possible /
Detector
Location Electrons
Electron
Injector (RCS) - ‘

/
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Outlook

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

(2, Q%) — {fl (2, Q%) + 67V (z, Q%)

i,

51 (a8, Qs + 117 (0. 0%) b
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Outlook

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

(2, Q%) — {f1 (2, Q%) + 67V (z, Q%)

52 (o0 [T ) Vo

Nucleon electric
dipole moment
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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 with p-value = 0.063

e To better investigate its behaviour, new data are needed especially
at small (medium) values of Q

e Theintegralof g; " ( fi; )is related to the nucleon anapole (dipole)
moment and there is room for comparisons with lattice calculations
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Cross Section

2

do a’y

depdydds  2Q*

Leptonic tensor - QED
(completely
calculable)

[LW(Z, 3 )\e)IZMW’“’(q, P, S)}

\

J

_ P ’ &
) q < <

~
/

Hadronic tensor - QCD
(NOT completely
calculable)

J. Collins, “Foundation of Perturbative QCD”
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