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Phenomenology on TMD physics

Testing and comparing lattice calculations with
experimental data

1) Extrapolation of lattice results

2) Fits on DY data at low scales

3) Postdiction on Z0 production at large scales




TMD factorization of D-Y

CSS formalism

Unpolarized TMD PDFs
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CS Kernel from the lattice

LPC21 SWZ721 ASWZ SVZES21
0.5 \ 0.5 \ 0.5 I I 0.5 I
LPC21 +—e—i SWZ21 a1 % ASWZ —o— SVZES21 +——+—
0.0 } - 0.0 - 0.0 %ﬁ T . 0.0 =
2 } 3 I 2 ﬁ% 3 = o
£-05+ } + =051 % - é;-o.s - % % I \',gj-o.s - i .
2; } I;Z % % 14 % % % 14
1.0+ - 1.0 - i 1.0 4 1.0 |
u=2.0 GeV u=2.0 GeV
u=2.0 GeV 1 p=2.0 GeV
-1.5 \ \ .15 \ \ \ 15 \ \ \ B | 15 l ! |
0.0 1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0 4.0 5.0 0.0 1.0 2.0 3.0 4.0
br [GeV] br [GeV1] by [GeV™'] br [GeV']
Chu et al. 182022) Shanahan et al. (2021) Avkhadieyv et al. (2024) Schlemmer et al. (2021)JHEP 08
Phys.Rev.D 106 Phys.Rev.D 104 Phys.Rev.Lett. 132


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.114502
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.114502
https://inspirehep.net/literature/2757550
https://inspirehep.net/literature/2757550
https://inspirehep.net/literature/1854727
https://inspirehep.net/literature/2061372
https://inspirehep.net/literature/2061372

Model formulation

Hadron structure oriented approach (HSO)
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Lattice and pQCD
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pQCD compatibility
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Final fits
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Final fits
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Final fits
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E288 experiment

2= Fermilab

P+Cy, =y = pu+ p

Ito et al. (1981) Phys.Rev.D 23



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.23.604

E288 data
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TMD PDF model

Built with HSO
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Model dependence
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Model dependence
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Model dependence

TMD model: Gaussian
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Model dependence

’ TMD model: Gaussian |
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Lattice sets comparison

TMD model: Gaussian
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DO-I experiment
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Lattice sets comparison
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Appendix




Fourier transform of K and TMD
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First theoretical constraint
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Second theoretical constraint
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Other theoretical constraint
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Model formulation
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Perturbative kernel

g CF

KW (p,br) = — log(1°b7) —log 4+ 27| + O(a3)
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Methodology
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Fit uncertainty
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ASWZ rescaling
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LPC21: gaussian
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SWZ21: model comparison
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Model dependence
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Cross-section
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TMD PDF model
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Spectator model
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Methodology
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Spectator model results

TMD model: Gaussian

TMD model: Spectator
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