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Collinear divergencies
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D, extraction, GOALS

® 2017 BELLEdataof e e —» 771 X at\fS = 10.58 GeV

® Use of Monte-Carlo simulation for flavor separation only
® Push the perturbative accuracy up to NNLO

@ Explore a Neural Network parameterisation

10



NEURAL
NETWORK

PHYSICS
INFORMED

I

RGN

NN architecture

[2,25,5] ~~205 par

71 par

11



PHYSICS
INFORMED
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Flavour analysis

Physical review D 96 (2017)
R.Siedl et al
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Flavour analysis
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Pdictions

a8 A"‘k.
(W vs

NN seems to describe

better data

P.l. better captures

the resonant structure
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Physics informed
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DI-HADRON FF
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DI-HADRON FF
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DI-HADRON FF
Neural Network
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ratio offset A =2.5
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DI-HADRON FF
Neural Network

u=+d

ratio offset A =2.5
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Comparison at NNLO:
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Comparison at NNLO:
f ’ NNLO Q =1 GeV
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Dl(zv Mha Q)

Gluon and up bands at NNLO
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Unpolarized @ CONCLUSIONS AND OUTLOOKS

® Good agreement between both fits and data, small )(2

® The different parameterisations allow to grasp aspects
of the Di-Hadron not accessible with the single ones

® A hierarchy among quark flavors is clear and stable.

e Gluon uncostrained with e ¢~ data

Need for SIDIS, hadron-hadron collisions data
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H f‘ extraction
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H? extraction

Zq 63 - H(z,M,) - H>(z, M)
Zq e; - D(z, M) - D{(Z, M,)
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H f‘ extraction
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Latest H f‘ extraction



Latest H f‘ extraction

Q=1 GeV

Pavia 2012 s —

2011 BELLE data aty/S = 10.58 GeV s0001 |

of ete™ > (xtn ) 7@ 7)X F RM,) = 1Dt — P | H"(z, M), Q)
N s YR T

O free parameters 2.0e-01 |

LO

0.0e+00
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Latest H f‘ extraction

Q=1 GeV
o 6.0e-01

Pavia 2012
2011 BELLE data at/S = 10.58 GeV s0001 |
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JAM 2024 e
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— JAMDIFF
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20\
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Asymmetry at NLO

Possible inconsistencies
NLOcalculation in: A.P._Contogouris et al. Phys. Lett. B 334, (1995) ~— ~—"* between the equations

We find different results.
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Spins
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Asymmetry at NLO

Possible inconsistencies
NLOcalculation in: A.P._Contogouris et al. Phys. Lett. B 334, (1995) ~— ~—"* between the equations

p We find different results.
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WHY /\/\PﬁP]y, PZIMS;I’ PZ’MS;Q,
=123

S71572> 8"



WHY /\/\’PZIMP]I/’ PZMS;I’ PZ’MS;Q, Sng; , g/ﬂ/

,] =1,2,3
We are integrating over

d*-'p, d*-'Pp;

dlpps = (27)d-1 (27)d-1

(27)'6D(g — P — P, - P3)

That allow use to substitute P}’ = g* — P — P}
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We are integrating over
d*-'p, d*-'Pp;

dlpps = (27)d-1 (27)d-1

=123

(27)'6D(g — P — P, - P3)

That allow use to substitute P}’ = g* — P — P}

Great amount of terms, leading do different
azimuthal modulations.
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Py - P,



WHY /\/\’PZIMP]I/’ PZMS;I’ PZ’MS;Q, Sng; , g/ﬂ/

,] =1,2,3
We are integrating over

d*-'p, d*-'Pp;

dlpps = (27)d-1 (27)d-1

(27)'6D(g — P — P, - P3)

That allow use to substitute P}’ = g* — P — P}

Great amount of terms, leading do different m, . QU QU QU QM
azimuthal modulations. [gT (572 371) STZSTl STZSTI]

HY — U
Any contribution of the kind Pl.”S; ;should be removed. §r =8
Terms proportional to g” vanish after the contraction with L/w‘
8uz+2(D—4)(1 —uz)?
z(1 = 2)(1 — u)

27
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1 do"

+ idavé(l — 2)0(1 — u)

porm {(n2 — 8)6(1 — u)d(1 — 2)

1321

+5(1 =1 = u) + 2u<<

of dudz o
After MS subtraction:
1 do
ol dudz B
NLO
coefficient

28

+0o(1 — u) _(1 —2) + ZZ((

Uz

log(1 — u)

1l —u
log(1 —z)
1 —z

(1 —u),(1-2),

| 0(6)} .

log u

(1 —u),

removes non collinear singularities
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Unpolarized T polarized

I do 282&[5(1—z)PqT(u)+5(1_“)PCIT(Z)III](%)
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T polarized CONCLUSIONS AND OUTLOOKS

@ NLO Artru-Collins asymmetry has been recomputed. We find differences from
A.P. Contogouiris et al, Phys. Lett. B 334, (1995).

@ Work in progress for numerical estimations to see the impact of the corrections.
Werner code with Vegas.
Implementation of formulas in Apfel++.

@ Apply the techniques for transversely polarized SIDIS.
Needs to check: A.P. Contogouris et al, Phys. Lett. B 365, (1996)

® Fit of the Artu-Collins asymmetry data to extract at NLO.






® Have a better knowledge of the proton structure.

Why do we need transversity beyond LO?

A solid theoretical background is fundamental, especially in view of new data (EIC)

® Transversity can be used to investigate
physics beyond the Standard Model

Chiral-odd structures do not appear in the SM
Tree level Lagrangian

gr = ou — od

Neutrino /-decay

1
O0q = [ dx hi(x)
constraints on CP violation /

adapted from C. Alexandrou, QCD Evolution 24
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H f‘ extraction

Y, 2+ Hi*(z, My) - Hi*(2, My) v

Ahh o _ %
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Symmetry relations for Hf‘ ;
. + - ] + - = + - + -
- Isopsin symmetry H;"“_”T T = H;‘ad—w T H1<I,u—>7r T H1<x,d—>7z v
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Valence
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