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Light-front formalism
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Light-front formalism

Kinematic operators
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Light-front formalism
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Light-Front Wave Functions
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Parton distribution functions

TMSDs Charges



Parton distribution functions

(G[MD) Generalized parton correlator
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Parton distribution functions
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Parton distribution functions
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Collinear parton distribution function



Parton distribution functions

GTMD
(:L', l_cl, A)

. . (I)EQ/;\L,] (ZL‘, EJ_, A)
< 4
PDF f1,x (% h) f1,7 ()

(2,71 . ()




Parton distribution functions
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Parton distribution functions

GTMD GPD
(az,kL,A) (x, A) (I)Ez;] (x, EL, A) HI(z, £, A)
7z
™MD J1.x (kaJ_> Ji,m ()
(v 5s) f
| F1 (A)



Our model




Our model
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Our model

“State of art”

1) The collinear parton distribution function can be
parametrized only by the set {\; }.

o +] 7. q
Preliminary Results for collinear parton distribution function fit ¢ AN\ ki, A 5 (2,8, A)
2) In the transverse direction, we have other “free” parameters, f 1,7 (517 ; k'J_) f 1,7 (x)
the set{7; }, that can be used to fit other distribution
functions.
Preliminary Results for pion form factor fit.
1 (A)

Work in Progress for transverse momentum distribution fit.

For future: investigate the pion generalized parton distribution.



Results and Comments

Pion collinear parton distribution function

260 experimental data have been included in the fit: the observables come from Drell Yan (NA10, E615) and prompt

photon production experiments (WA70). From the original dataset, we excluded the data in the rigions of hadronic
resonances and the Drell Yan data with xr < 0.

For the fit of pion PDF, we made use of the free software developed by the x//{fer collaboration arXiv:1410.4412 [hep-ex].

Like in the xFitter model, in our model the following definition of “valence”, “sea” and “gluon” collinear parton
distribution functions are intended:

v:dv—uv_:(d—d)—(u—a)zz(d_u)zzdv /Ov(l‘)dﬂf:2
S=2u+2d+ s+ s = 6u /1x(v(x)+g(x)+s(x))d$:1
g=49 .

6 parameters for the valence collinear parton distribution function;
4 (of the 6) parameters for the gluon distribution;
3 (of the 6) parameters for the sea distribution. https://doi.org/10.1103/PhysRevD.102.014040



https://arxiv.org/abs/1410.4412
https://doi.org/10.1103/PhysRevD.102.014040

Results and Comments

Pion collinear parton distribution function
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Results and Comments

Pion collinear parton distribution function
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Results and Comments

Pion collinear parton distribution function
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Results and Comments

Pion Form Factor

1
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Beb/8 —e
4 parameters for the fit of the pion form 08I Hor06 4 -
factor, starting from the parameters |
given by the best fit of PDFs. Hub08 —e
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65 experimental data included in the fit. 02| k )
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Chi-squared of the best-fit: x° = 0.938. 0l PRELIMINARY o—o _
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Results and Comments

For future:

] 7
» Error bands on PDFE. q)XA/ (377 ki, A) _ﬁ‘q (5[77 g, A)

Jin (%EL> J1,7 ()

» Error bands on FFEs

» Investigate other distributions, like TMDs and GPDs.



