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Structure of a TMD

TMD in Fourier space
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MAP TMD fitting framework

https://github.com/MapCollaboration/NangaParbat

* —

‘= README.md Vi

Nanga Parbat is a fitting framework aimed at the determination of the non-perturbative component of TMD
distributions.

Download

You can obtain NangaParbat directly from the github repository:
https://github.com/MapCollaboration/NangaParbat

For the last development branch you can clone the master code:

git clone git@github.com:MapCollaboration/NangaParbat.git



Available Global Fits

Accuracy SIDIS DY N of points X2/Ndata
Pavia 2017 NLL 4 4 8059 1.55
Bacchetta, Delcarro, et al.,
JHEP 06 (2017)
SV 2019 NBLL" v v/ 1039 1.06
Scimemi, Vladimirov,
JHEP 06 (2020)
MAPTMDZ22 _
NSLL v v 2031 1.06

Bacchetta, Bertone, et al.,
JHEP 10 (2022)




MAPTMD?22 global fit: features
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MAP22: included data sets
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Total number of data: 2031



MAP22: NP parametrization

Fav(, B2) exp gK<b%>1n%
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Matevosyan, Bentz, Cloet, Thomas, PRD 85 (2012)
Burkardt, Pasquini, EPJA (2016)

Grewal, Kang, Qiu, Signori, PRD 101 (2020)
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MAPTMD?22 global fit = MAPTMD24

® Global analysis of Drell-Yan and SIDIS data sets: 2037 data points

® Perturbative accuracy: N LI~
® Normalization prefactor for SIDIS observables
® Number of fitted parameters: 217

® Agreement with data: y°/N, . = 1.06

MAP Collaboration, JHEP 10 (2022)
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MAPTMD24
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MAPTMD24
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MAPTMDZ24: new approach

high sensitivity to flavor dependence
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MAPTMD24: results

N°LL
Data set Naat | XD | X5 | X6
DY collider total 251 [1.370.28 | 1.65
DY fixed-target total| 233 |0.63 |0.31|0.94
HERMES total 344 |0.81]0.24|1.05
COMPASS total 1203 | 0.67 | 0.27 | 0.94
SIDIS total 1547 1 0.70 | 0.26 | 0.96
Total 2031({0.81({0.27(1.08
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MAPTMD24: results

Flavor-dependent TMD PDFs
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MAPTMD24: results

TMD’s “effective width”
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Future perspectives

What can we learn
from new experiments?

open channel with EIC
SIDIS Working group

22



Future perspectives

Impact of the EIC on TMDs extractions
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Conclusions

® The extractions of unpolarized quark TMDs through global fits of
experimental data have reached NNNLL accuracy

® MAPTMD?24 is the first simultaneous extraction of flavor-dependent
unpolarized TMD PDFs and FF through a global fit

e We observe non-trivial differences in the transverse momentum
distribution of partons inside hadrons

e New data from the EIC will be very important to reduce the
uncertainties of extracted TMDs by almost 50%
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Normalization of SIDIS calculation

Normalization issue
confirmed also in other
analyses from different
collaborations

Vladimirov, JHEP 12 (2023)
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Normalization of SIDIS calculation

Normalization issue
confirmed also in other
analyses from different
collaborations
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Normalization of SIDIS calculation

MAP22 work solution

Good agreement for almost all bins

MAP Collaboration. JHEP 10 (2022)
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Normalization of SIDIS calculation

MAP22 work solution

do

SIDIS multiplicity M(z, 2, Pur, Q) = dg;dezdPhT/

do
dxd()

Good agreement for almost all bins

MAP Collaboration. JHEP 10 (2022)



Normalization of SIDIS calculation

MAP22 work solution

SIDIS multiplicity

Collinear SIDIS cross section

M(x, < PhT, Q)

Good agreement for almost all bins

MAP Collaboration. JHEP 10 (2022)
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Normalization of SIDIS calculation

MAP22 work solution

do do
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Normalization of SIDIS calculation

MAP22 work solution
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Collinear SIDIS cross section

Normalization of prediction such that
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MAP22 work solution
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Normalization of SIDIS calculation

MAP22 work solution

SIDIS multiplicity
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do
n(x,z,Q) = ddedz//dPhTW(:I;,z,Q,PhT) 0.7

0.5
Piacenza, PhD thesis (2020) 0.3
Y
0.2
do 0.15
M.T;Zap ) = n\x, z, W%,Z, 7P
( Wty Q) ( Q)W ( ¢ hT)/dwdQ 0.1

Good agreement for almost all bins
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Normalization of SIDIS calculation

MAP22 work solution

SIDIS multiplicity

Collinear SIDIS cross section

Normalization of prediction such that
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Calculable before the fit

Good agreement for almost all bins
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MAPTMDZ22 — Krror analysis

2 || ||

Error propagation

100 Monte Carlo
replicas of data

100 Monte Carlo
replicas of PDFs

100 Monte Carlo
replicas of FFs
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