NUCLEON STRUCTURE FUNCTIONS FROM A LATTICE
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MOTIVATION RESULTS

Nucleon is a composite object of (anti-)quarks and gluons,
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e Longitudinal distribution of its constituents (partons)
are encoded in structure functions (SFs).

e At energies Q% > Mﬁ,, and excluding the resonances, structure
functions reduce to parton distribution functions (PDFs).

e We aim to: Determine the SFs, from a first-principles approach,

e Constraint the low- and high-x regions of PDFs better,

Identify the (? region where power corrections become relevant.

CFORWARD COMPTON AMPLITUDE

Power Corrections:
Higher-twist and
Target Mass

Compton
Amplitude
J”LL\ /Jv
M, 1
N
+ @ —_—

> \=/ 02 Q7

e The forward Compton amplitude is described by the time-ordered
product of electromagnetic currents sandwiched btw. nucleon states,
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o Tﬂu is parametrised by two Compton structure functions (SFs), F;, and 0.000}-
we have defined, P, = p, — q,(p- q/q¢°), with 0?=-¢?> and w=2(p.q)/Q* |

e Compton SFs can be expanded in terms of the moments of —0.025¢
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(2) Fig. 1: w dependence of the Compton SFs. Shaded
M, (@2) bands are fits in the form of Eq. 1.
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o In QCD, we add an oscillating EM background field to the action,
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e Finally, we calculate a ratio of 2-point Green’s functions as sketched, Q? [GeV~]
to extract the Compton amplitude, Tlm (p, q). Fig. 2: 0? dependence of the lowest moments of F,(x,0?).
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e Determining the x-dependence of PDFs is a work
in progress.

2 e We are extending our calculations to extract the
( Y ) / X moments of polarised, g; g,, and the unpolarised

parity-violating, F;, structure functions.




