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Seminar

Which implications could the 

presence of strong P-violation cause 

to inclusive DIS?
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Imbalance between 
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HERA dataset Q2 2 (200, 30000) GeV2

<latexit sha1_base64="Can5MxffhoRGYTrpCH6YsFMDyRE=">AAACD3icbVC7SgNBFJ2N7/hatbQZDEoECbtR0VK00DIBkwjZGGYnN2ZwdnaZuSuGJX9g46/YWChia2vn3ziJKXwdGDiccy537gkTKQx63oeTm5icmp6ZncvPLywuLbsrq3UTp5pDjccy1hchMyCFghoKlHCRaGBRKKERXp8M/cYNaCNidY79BFoRu1KiKzhDK7XdreplmQZC0SIte94O3fUs6DYNaIBwi9kp1Ac20XYLXskbgf4l/pgUyBiVtvsedGKeRqCQS2ZM0/cSbGVMo+ASBvkgNZAwfs2uoGmpYhGYVja6Z0A3rdKh3Vjbp5CO1O8TGYuM6UehTUYMe+a3NxT/85opdg9bmVBJiqD416JuKinGdFgO7QgNHGXfEsa1sH+lvMc042grzNsS/N8n/yX1csnfK+1X9wpHx+M6Zsk62SBF4pMDckTOSIXUCCd35IE8kWfn3nl0XpzXr2jOGc+skR9w3j4BCNGYTA==</latexit>
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<latexit sha1_base64="Can5MxffhoRGYTrpCH6YsFMDyRE=">AAACD3icbVC7SgNBFJ2N7/hatbQZDEoECbtR0VK00DIBkwjZGGYnN2ZwdnaZuSuGJX9g46/YWChia2vn3ziJKXwdGDiccy537gkTKQx63oeTm5icmp6ZncvPLywuLbsrq3UTp5pDjccy1hchMyCFghoKlHCRaGBRKKERXp8M/cYNaCNidY79BFoRu1KiKzhDK7XdreplmQZC0SIte94O3fUs6DYNaIBwi9kp1Ac20XYLXskbgf4l/pgUyBiVtvsedGKeRqCQS2ZM0/cSbGVMo+ASBvkgNZAwfs2uoGmpYhGYVja6Z0A3rdKh3Vjbp5CO1O8TGYuM6UehTUYMe+a3NxT/85opdg9bmVBJiqD416JuKinGdFgO7QgNHGXfEsa1sH+lvMc042grzNsS/N8n/yX1csnfK+1X9wpHx+M6Zsk62SBF4pMDckTOSIXUCCd35IE8kWfn3nl0XpzXr2jOGc+skR9w3j4BCNGYTA==</latexit>

high-energy
Q2 ≫ M2

N

no need of modification of the theory 
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N
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JLab6 + SLAC-E122 datasets
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N
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JLab6 + SLAC-E122 datasets
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Target-Mass Corrections
e.g., A. Bacchetta et al., JHEP 02 (2007)
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Target-Mass Corrections

EW radiative corrections
e.g., A. Bacchetta et al., JHEP 02 (2007)

J. Erler, S. Su,  Prog.Part.Nucl.Phys. 71 (2013)
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PV parton density comes from the structure

�5�µ
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PV parton density comes from the structure
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<latexit sha1_base64="gI9Qbn1WwcJAoVk4b0qPuWmrL0I=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFcFUSseiy6MZlBXuBJpbJdNIOnUnCzEQIob6KGxeKuPVB3Pk2TtsstPWHgY//nMM58wcJZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KU0lom8Q8lr0AK8pZRNuaaU57iaRYBJx2g8nNrN59pFKxOLrXWUJ9gUcRCxnB2lgDu+qNsBD4oYEK8EQ6sGtO3ZkLrYJbQA0KtQb2lzeMSSpopAnHSvVdJ9F+jqVmhNNpxUsVTTCZ4BHtG4ywoMrP58dP0alxhiiMpXmRRnP390SOhVKZCEynwHqslmsz879aP9XhlZ+zKEk1jchiUZhypGM0SwINmaRE88wAJpKZWxEZY4mJNnlVTAju8pdXoXNedy/qjbuLWvO6iKMMx3ACZ+DCJTThFlrQBgIZPMMrvFlP1ov1bn0sWktWMVOFP7I+fwAzA5R+</latexit>

Same evolution as helicity PDF g1(x, Q2)
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N of points χ2/Ndata  (SM) χ2/Ndata (Fit)

HERA 136 1.12 1.12

HERA 138 0.98 0.98

JLab6 2 0.67 0.42

SLAC-E122 11 0.97 0.94

TOTAL 287 1.042 1.037

Fit WITH EW radiative corrections

A+

A−

A−

A−Preliminary
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Sizeable improvement of the fit 
w.r.t. SM predictions

Old dataset with still quite large 
experimental errors ( )> 20 %
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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 at more than 1 sigma

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

Experimental data from positron beam are welcome to shed light on the 
complementarity with electron beam
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Predictions of the size of the PV distribution can be made in the 
kinematic domains of JLab12, JLab20+(?) and EIC 
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Further investigations on a new P-odd, CP-odd distribution function 
arising when considering the polarisation of the target
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