Miniworkshop difrakce a ultraperiferalnich srazek
2-3 May, 2018
Décin, Ceska republika

DIS at HERA

J. G. Contreras
Czech Technical University

May 2, 2018, Décin

Workshop supported by grant SVK28/18/F4 1




The process we are interested in

N

A. Deshpande, R. Milner, R. Venugopalan, W. Vogelsang, Ann.Rev.Nucl.Part.Sci. 55 (2005) 165-228 2




The process we are interested in

The process can be factorised in three parts:
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The hadronic tensor

Form the most general tensor respecting the symmetries of the theory.
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The hadronic tensor

Form the most general tensor respecting the symmetries of the theory.
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The hadronic tensor

Form the most general tensor respecting the symmetries of the theory.

Fi, unpolarised; gi, spin dependent
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The hadronic tensor

Form the most general tensor respecting the symmetries of the theory.

Fi, unpolarised; gi, spin dependent
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Parity violating terms: Fs, g3, g4 and gs. Exchange of a weak vector boson!
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The measurements

HERA was operated in two phases: HERAI, from 1992 to
2000, and HERAIL, from 2002 to 2007. From 1994 onwards,
and for all data used here, HERA operated with an elec-
tron beam energy of E, =~ 27.5GeV. For most of HERA
and II, the proton beam energy was E, = 920GeV, result-
ing in the highest centre-of-mass energy of \/s >~ 320 GeV.
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from both HERAT and II on inclusive DIS in NC and CC
reactions. This includes data taken with proton beam ener-
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Interpretation in Quark-Parton Model

(F2, FI%, F£) ~ [(e2, 2e,vu, V2 + a2)(xU + xU)
+ (eﬁ, 2e4v4, vZ; — aﬁ)(xD + xD)].
(ng’Z, xF3Z) ~ 2[(e,ay, vyay)(xU — xU)
+ (eqaq, vaaq)(xD — xD)].

QCD enters here, but without gluons
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QCD enters here, but without gluons

W;%x(—/-l—xD, x W ~ xD — xU.,
W, ~xU +xl5, xWs5 ~ xU — xD.

H1 and Zeus, Eur.Phys.J. C75 (2015) no.12, 580

Xy = xU —xU. xdy = xD — xD.

O':CC ~ (xU + (1 — y)sz),
0, cc ~ (xU + (1 —y)*xD).
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Phase space covered

H1 and ZEUS
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Neutral current results

H1 and ZEUS
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Scaling violations are clearly observed 7




Neutral current results
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PDF extraction

Use a parameterisation of partons at a given scale and use DGLAP
equations to evolve them.
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PDF extraction

Use a parameterisation of partons at a given scale and use DGLAP
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Data DGLAP comparison
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A text book plot!
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Fig. 74 The combined HERA NC and CC e~ p and e p cross sec-
tions, do/dQ?, together with predictions from HERAPDF2.0 NLO.
The bands represent the total uncertainty on the predictions
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