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LFWFs overlap representation formulae:
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[Brodsky, de Téramond et al., 2004-present]

2 J.M. Mald , (1999
Form Factors matching e e b



LG PRGN HICOEOGRAPHIC (] ) CJC DD

String theory ina 5d o Conformal field theory on the AdSICFT SN
Anti-de Sitter space 4-dimensional boundary of the AdS e

Applicability to QCD?
D 9

no gravity

Soft-wall model (harmonic confining potential U(z) ~ k“2* — Confinement Particle Theory

[Brodsky, de Téramond et al., 2004-present]

2 J.M. Mald , (1999
Form Factors matching i e i e

Free current propagating in AdS space  Confining current in a warped AdS space
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Inclusion of the quark masses— completion of the invariant mass operator

> m; +kz; _ m” + k3 .
N Z = [Brodsky, de Teramond et al., 2004-2015]
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What we do: we fix the parameters of the model (m, K, Qo) using the experimental info on PDF
and FF and calculate TMD
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necessary to have a good description of the PDF at higher scales
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Initial scale Qo =0.5 GeV is lower than the predictions of the LFH QCD (~| GeV)
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Initial scale Qo =0.5 GeV is lower than the predictions of the LFH QCD (~| GeV)

Problem with the Valence and Effective model in reproducing the pole structure of FF (solved
later in the “Universal” model)
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de Téramond, Liu, Sufian, Dosch, Brodsky, Deur (2018)

The pole structure of the FF is restored;

0.5

== LFHQCD(NLO) === WRH2005
----- LFHQCD (NNLO) ---- ASV2010 .

0.4} ¢ Conway et al. The K parameter describes correctly the Regge
S /9 mail 12 = 27 GeV? trajectories, the poles in the FF pole expansion
= V4 correspond to the physical ones, and the small-
8 0.2 x behavior of the PDF is modified;

0.1 : :

The authors find an analytical expression for

e I R Ry T the PDF and GPD which depends on a
T universal function.

k= 0.548GeV g = Qo =1.06GeV :
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No spin structure: only unpolarized TMD

Spin effects constructions: Boer-Mulders TMD (Ahmady, Mondal , Sandapen, 2018-20193)
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Note: Evolution’details and prescriptions as in Bacchetta, Delcarro, Pisano, Radici, Signori, (2017)
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At the model scale the functions are Gaussian Position of the max and kr-broadening after evolution

Note: Evolution’details and prescriptions as in Bacchetta, Delcarro, Pisano, Radici, Signori, (2017)
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Note: Evolution’details and prescriptions as in Bacchetta, Delcarro, Pisano, Radici, Signori, (2017) 13






At the scale of the model (0.5 GeV), the TMD has a Gaussian shape for both Valence and
Effective LFVVF.

The mean square transverse momentum is symmetric around x=0.5 for the valence LFWF
at the initial scale (0.5 GeV).

TMD Evolution of the pion TMD, from the initial scale of 0.5 GeV to a typical experimental
scale of 5 GeV, increases the width of the distributions in momentum space of almost one
order of magnitude.

The Gaussian shape is lost after Evolution.

The x-dependence of the transverse momentum width at 5 GeV changes drastically
compared to the model scale 0.5 GeV.
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Imposing the continuity of both & and the derivative P at the
transition point Qo is too rigid for our approach.
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Imposing the continuity of both & and the derivative P at the
transition point Qo is too rigid for our approach.

Fixing by hand the value of Qo~1 in our fit greatly
deteriorates the results on the PDF
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Relaxed continuity condition:

OéLFH(Qo) 5 &M—S(Qo)

Imposing the continuity of both & and the derivative P at the
transition point Qo is too rigid for our approach.

Fixing by hand the value of Qo~1 in our fit greatly
deteriorates the results on the PDF

K=0.37 GeV gives a range which is compatible with previous
works
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We study two functional forms of pion LFWFs from LF Holographic models, with minimal
modifications

We fix the free parameters of the LFWFs using the experimental information of PDF and
FF (possible to update this part with the new data)

We obtain a predictions on the pion TMD (dependence on the non perturbative
parameters used);

We test the matching between the perturbative and non-perturbative physics deriving
from this approach

Possible update: use the new available and forthcoming data on PDF to improve the study.
|7



