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Why care about transversity? 

adapted from C. Alexandrou, QCD Evolution 24

gT = δu − δd

4

Nucleon isovector (u-d) tensor charge

Continuum limit 
directly at physical 
pion mass

Precision results on the isovector tensor charge - input for phenomenology e.g. JAM3D-22 analysis 
Phys.Rev.D 106 (2022) 3, 034014, arXiv:2205.00999 
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✦   Have a better knowledge of  the proton structure 

constraints on CP violation

δq = ∫
1

0
dx hq

1 (x)

✦   Can be potential for Beyond SM discovery 

Chiral-odd structures do not appear in the SM  
Tree level Lagrangian
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2012 extraction by Pavia group 

79 free parameters

LO

Fit of  MonteCarlo simulation
A.Bacchetta, M.Radici,  A.Bianconi, A.Courtoy, Phys. Rev. D 85,  (2012) 114023

Luca Polano3



2017 BELLE data of   at  GeV e+e− → π+π−X S = 10.58



+ MonteCarlo simulation LO

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

Latest extraction: 

2017 BELLE data of   at  GeV e+e− → π+π−X S = 10.58



GOALS of  the  extraction D1

๏  Extend the analysis up to NNLO

๏ Explore a Neural Network parameterisation

๏  2017 BELLE data of   at  GeV 
+ MonteCarlo simulation 

e+e− → π+π−X S = 10.58
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Flavour analysis Physical review D 96 (2017) 
R.Siedl et al
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Flavour analysis

dσ
dzdMhdQ2

=
4πα2

Q2 ∑
q

e2
qDq

1 (z, Mh, Q) =
4πα2

Q2
D(z, Mh, Q)

Need of  extra information Monte Carlo 

Build 4 pseudo-dataset

ℱu(z, Mh; Q2) =
4πα2

Q2
D(z, Mh, Q) ×

Du
MC(z, Mh, Q)

DMC(z, Mh, Q) q = u, d, s, c

Luca Polano9
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Du
MC(z, Mh, Q)

DMC(z, Mh, Q)

ℱq



100 replicas
χ2

tot = 0.687χ2
u = 0.380

χ2
d = 0.613
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c = 0.879

NNLO 

Predictions: Physics informed
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Predictions: Neural Network
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better data

NN has less sensitivity 
on resonances
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gluon

Dg
1 (z, Mh; Q2) = N zα1 (1 − z)1+α2 ⋅ Du

1(z, Mh; Q2)

assumptions

N α1 α2

 random unif. in (0,2) N

DI-HADRON FF

Physics informed

u=d

,  random unif. in (0,1) α1 α2
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DI-HADRON FF
Neural Network 
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 vs 
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