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Why caring about transversity?

® Have a better knowledge of the proton structure

® Can be used to investigate physics beyond

adapted from C. Alexandrou, QCD Evolution 24
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Semi-inclusive Deep Inelastic Scattering

do
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Ex.: NLO

Semi-inclusive Deep Inelastic Scattering

do
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Alternative method to extract trasversity PDF

Di-hadron

o

> eqz - hi(xp) - Hf’q(z, M,)

Collins effect 1
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Alternative method to extract trasversity PDF

Di-hadron
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Alternative method to extract trasversity PDF

Collins effect 1 Di-hadron
Zq eqz - C[h%(xp, kp)H: (2, p )] S Zq eqz - hi(xg) - H>(z, M)
2, e3Clf{ (g kp)D{(z, py)] o X el - Diz, M)
M 2
C[] convolution over A
kr, Dy Collinear and ordinary product

SIDIS only thf’q also in pp collisions
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2 measured hadrons + X

Y eq2 - hi(xp) { H (2, M)
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2 measured hadrons + X
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Extraction of the unpolarised D,
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GOALS of the D, extraction

® 2017 BELLE data of eTe™ — 777 X aty/S = 10.58 GeV



22

GOALS of the D, extraction

® 2017 BELLE data of eTe™ — 777 X aty/S = 10.58 GeV

® Use of Monte-Carlo simulation for flavor separation only



GOALS of the D, extraction

® 2017 BELLE data of eTe™ — 777 X aty/S = 10.58 GeV
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GOALS of the D, extraction

® 2017 BELLE data of eTe™ — 777 X aty/S = 10.58 GeV

® Use of Monte-Carlo simulation for flavor separation only

do
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q

dZthsz dZ th sz dZ th dQZ
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GOALS of the D, extraction

® 2017 BELLE data of eTe™ — 777 X aty/S = 10.58 GeV

® Use of Monte-Carlo simulation for flavor separation only
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GOALS of the D, extraction

® 2017 BELLE data of eTe™ — 777 X aty/S = 10.58 GeV

® Use of Monte-Carlo simulation for flavor separation only
® Extend the analysis up to NNLO

@ Explore a Neural Network parameterisation
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Comparison

B - B

® NN gives a better)(2

® NN has less sensitivity

on resonances
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DI-HADRON FF
Physics informed
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Gluon and up bands at NNLO
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Gluon and up bands at NNLO
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Gluon and up bands at NNLO
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@ NN has no bias, shows a random behaviour — gluon unconstrained

® Physics informed is more constrained, but the biases come from justified

physical requirements

® Physics informed description can be more realistic than the NN one
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CONCLUSIONS AND OUTLOOKS

The agreement between data and both fits is good
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Use the D, to extract /1" and then /1,
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PHYSICS
INFORMED

Example for the up quark parameterisation

2.5 - 1
1 I
R(M,) = 5\/M,g —4m? - L+exp(by - (M), — by))
" 212 :
&g 20 BW(M,) = ml — Continuum
R _ h (M2 — m2)2 + m2I2
| : — Dp
>
v 15+
S Do
=
a f ) e D
291 —2) < T =10} f
L|Z
- — Dy
P(a,, a,, a3, a4, as; 2) © ol .
: - 101a
A
=—1+a2+a3-z +a4-Z2+a5-Z3 : v >
Z _
0.0 S _
' 0.4 0.6 0.8 1.0 1.2 1.4



D,%(z, M) [GeV']

A.Bacchetta, M.Radici, A.Bianconi, A.Courtoy, Phys. Rev. D 85, (2012) 114023
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o
o

6.0
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20 |

0.0

2012 extraction by Pavia group

z=0.25, Q=1 GeV

| | | |

u

g —
C = -

M,, [GeV]

1

04 06 08 1.0 1.2 14

10.0
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z=0.45, Q=1 GeV

04 06 08 1.0 1.2 14

M, [GeV]
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4.0
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Fit of MonteCarlo simulation

79 free parameters

LO

5*D,, 2=0.65, Q=1 GeV
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2017 BELLE data of e*e™ — 7tz X at4/S = 10.58 GeV

Latest extraction: , ,
+ MonteCarlo simulation LO

B u
M s

N.Sato et al, Phys. Rev. D 109, (2024) 034024

-C I | v I v | J | | VT |
b JAMDIFF : z = 0.65 .
T4 :
-g > z = 0.20 |
Q
0 3
=
= 9
)
"‘Q"‘l
0111[1[111. I S [ S S S S I —
0.4 06 0.8 1.0 M, 0.4 0.8 1.2 1.6 M, 0.4 0.8 1.2 M, [GeV'
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Flavour analysis physcal eview 096 2017

R.Siedl et al

) 0.45<z2<0.50 0.50<z<0.55
do dra

= e;D(z, Mh, Q) =
dzdM;dQ> Q- ; o

oo / dzdm [ub/GeV]

0.65<z<0.70 0.70<z<0.75

d?c / dzdm [ub/GeV]

040608 112141618 2 22040608 1 1.214161.8 2 2.2
m,, [GeV] My [GeV]
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Flavour analysis

do dra 2

2 Ao
— e*D9(z, Mh, O) = D(z, Mh,
dzdM,dQ* Q2 zq: DM O =5 X N

Need of extra information.. —— M;teﬂ))

RMC _ DR/IC(Za Mha Q)
__— u

( - Dyc(z My, Q)
Build 4 pseudo-dataset




DI-HADRON FF gluon ~ao0000 - assumptions

Physics informed
@ D8(z,M,; Q%) = Nz (1 — 2)'*% - Di{(z, M;; O°)
u=d

N random unif. in (0,2)

ay, &, random unif. in (0,1)
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