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LFWF from AdS/QCD correspondence

Fock state expansion of a hadronic state with momentum P and spin A
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LFWF from AdS/QCD correspondence

AdSICFT >tring Theory String theory in a 5-dimensional
Anti-de Sitter space

I

Conformal field theory on the

—— ~—F—F= 4-dimensional boundary of the AdS
Particle Theory

[J.M. Maldacena,Int.]).Theor.Phys. 38 (1999) 1113-1133]

[Brodsky, de Téramond et al., 2004-2015]
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LFWF from AdS/QCD correspondence

Inclusion of the quark masses— completion of the invariant mass operator
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Inclusion of the quark masses— completion of the invariant mass operator
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LFWF from AdS/QCD correspondence

Inclusion of the quark masses— completion of the invariant mass operator
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Model I: “Valence”

A , Tl ' Regardless the origin of this LFWF as being the
Yr(z, k1) =A > 2® ' . wave function of the valence Fock state of the pion,
K \/(1 — :1..‘) T we will be treating it as the full pion LFWF.
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Inclusion of the quark masses— completion of the invariant mass operator
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LFWF from AdS/QCD correspondence - Model I
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LFWF from AdS/QCD correspondence - Model 11
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Strong couplings in AdS/QCD

AdS/QCD prediction for the strong coupling

2

QA(IS(QZ) cant (),,A(IS(O)C_ ey

s EEHG (m,=0 MeV, k=0.26 GeV,Effective)

n

S i (m,=5MeV, k=0.397 GeV, Valence)

n

[Brodsky, de Téramond, Deur, Phys. Rev. D 81, 096010 (2010)]
[Erlich,Katz, Son, Stephanov, Phys.Lett. B 582, 211 (2005)]
[Brodsky, Lu, Phys.Rev. D51,3652 (1995)]

[Brodsky et al. Phys.Rev. D 58, 116006 (1998)]
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Strong couplings in AdS/QCD

Strong coupling
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Strong couplings in AdS/QCD

Effective

“Valence”
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Transverse structure of the pion
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Transverse structure of the pion
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Transverse structure of the pion
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Transverse structure of the pion
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Transverse structure of the pion

Valence model comparison constituent quark masses scenario
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Transverse structure of the pion

Valence model comparison constituent quark masses scenario
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Transverse structure after QCD evolution
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Transverse structure after QCD evolution

“Valence” model evolved to Q=1 GeV, constituent quark masses scenario
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Transverse structure after QCD evolution

“Valence” model evolved to Q=1 GeV, constituent quark masses scenario
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Transverse structure after QCD evolution

“Valence” model evolved to Q=1 GeV, constituent quark masses scenario
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Transverse structure after QCD evolution

“Valence” model evolved to Q=1 GeV, constituent quark masses scenario
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Transverse structure after QCD evolution

“Valence” model evolved to Q=1 GeV, constituent quark masses scenario
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Transverse structure - Broadening of (k3 )(z)
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Transverse structure - Broadening of (k3 )(z)

“Valence” model, constituent quark masses scenario
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Transverse structure - Broadening of (k3 )(z)

“Valence” model, constituent quark masses scenario
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Transverse structure - Broadening of (k3 )(z)

“Valence” model, constituent quark masses scenario
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Transverse structure - Broadening of (k3 )(z)
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Transverse structure - Broadening of (k3 )(z)

“Valence” model, constituent quark masses scenario
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Transverse structure - Broadening of (k3 )(z)

“Valence” model, constituent quark masses scenario
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Summary, Conclusions and Outlook

Study of two functional forms of pion LFWFs from LF Holographic models
with minimal modifications;

Analysis of hadronic observables built from these LFWFs;

Qualitative predictions on the pion TMD;

Possibility to obtain a qualitatively reasonably matching between the non
perturbative and the perturbative regimes of strong interactions;
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Summary, Conclusions and Outlook

Study of two functional forms of pion LFWFs from LF Holographic models
with minimal modifications;

Analysis of hadronic observables built from these LFWFs;

Qualitative predictions on the pion TMD;

Possibility to obtain a qualitatively reasonably matching between the non
perturbative and the perturbative regimes of strong interactions;

Possibility to study other hadronic observables;
Modifications in the LFWF expressions in order to study the Boer-Mulders
TMD of the pion;

Thank you for your attention!
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Expressions for PDF, Form Factor and TMD

Model I: “"Valence”
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Strong couplings in AdS/QCD - Cont'd

Strong coupling

L@ (m,_=0 MeV, k=0.26 GeV,Effective)

n

QCD couplings from CSR
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Strong couplings in AdS/QCD - Cont'd

Strong coupling
L@ (m,=0 MeV, k=0.26 GeV,Effective)
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[Brodsky, de Téramond, Deur, Phys. Rev. D 81, 096010 (2010)] [Deur, Brodsky, de Teramond 1509.03112v1 [hep-ph], Sep 2015]
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