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https://github.com/MapCollaboration/NangaParbat

‘= README.md Y

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:/fgithub.com/MapCollaboration/NangaParbat

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

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

Also:

ARTEMIDE

‘= README.md Y

. - https://teorica.fis.ucm.es/artemide/

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

TMDLIB

Download
https://tmdlib.hepforge.org/

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

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

git clone git@github.com:MapCollaboration/NangaParbat.git
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COMPASS multiplicities (one of many bins)

NP predictions N3LL
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The description considerably worsens at

higher accuracy.
Almost a constant suppression factor.
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The prefactor is independent of the fitting parameters

Higher-order corrections decrease the
role of the TMD region.

We need to enhance It with a prefactor.
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do
ﬁENHANCEMENT dxdzd(Q? NONMix.
PREFACTOR JTMD @2P;
The prefactor is independent of the fitting parameters

Possible justification in terms of power-
Higher-order corrections decrease the suppressed corrections?

role of the TMD region. Viadimirov, arXiv:2307.13054

We need to enhance it with a pI'EfaCtOI'_ for TMD at NLP, see also talks by J. Terry and L. Gamberg
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Data set Naat | X5 /Ndat | X3/Ndat | X5/Ndat
Tevatron total 71 0.87 0.06 0.93
LHCDb total 21 1.15 0.3 1.45
ATLAS total 72 4.56 0.48 5.05
CMS total 78 0.53 0.02 0.55
PHENIX 200 2 2.21 0.88 3.08
STAR 510 7 1.05 0.10 1.15
DY collider total 201 1.86 0.2 2.06
DY fixed-target total 233 0.85 0.4 1.24
HERMES total 344 0.48 0.23 0.71
COMPASS total 1203 0.62 0.3 0.92
SIDIS total 1547 0.59 0.28 0.87
Total 2031 0.77 0.29 1.06
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RESULTING TMDS
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FIG. 13: The TMD PDF of the up quark in a proton at u = /¢ = Q = 2 GeV (left panel) and 10 GeV (right panel) as
a function of the partonic transverse momentum |k | for x = 0.001, 0.01 and 0.1. The uncertainty bands represent the
68% CL.
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RESULTING TMD FRAGMENTATION FUNCTIONS
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PION TMDS
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Experiments || New: | X5 /Neut X3 /Neut e /Neut
E537 64 1.00 0.57 1.57
E615 74 0.31 1.22 1.53
Total 138 0.63 0.92 1.55

MAP collaboration, arXiv:2210.01/33
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10°


https://arxiv.org/abs/2210.01733
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MAP collaboration, arXiv:2210.01/33

k7
fine(z,b53) oc F.T. of (e I1n )

| xx=0.1
- x =0.2
—~ 2 = 0.05
« Q = 10 GeV
«
o~
~e
8
N
(S
C
S~
8
2.5 3.0

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

k1| [GeV]

see also talk Patrick Barry


https://arxiv.org/abs/2210.01733

WORK IN PROGRESS




COMPATIBILITY STUDIES

X(Q)/ Naat
Data set Ngat | Weighted fit | Unweighted fit
Fixed-target DY | 233 0.58 0.57
Collider DY 179 1.04 1.03
ATLAS 72 4.25 4.27
Total 484 2.48 1.29

32

PhD thesis of M. Cerutti, in preparation
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PhD thesis of M. Cerutti, in preparation

Fit where the contribution of the ATLAS data
is enhanced by a factor (412/72 in this case)

X(Q)/Nda,t

Data set Ngat | Weighted fit | Unweighted fit

Fixed-target DY | 233 0.58 0.57

Collider DY 179 1.04 1.03

ATLAS 72 4.25 4.27 ATLAS data are incompatible with our model,
Total 484 2.48

1.29 Including or excluding them does not affect the

agreement with the rest of the data
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INCLUSION OF COLLINEAR PDF UNCERTAINTIES

33

PDFS MMHT2014

Hessian set

NNPDF3.1
I Monte Carlo set

MAP22 fit — |

Fit with NNPDF set

Q = 10 GeV x = 0.001
o NNPDF 4+ MAPFF
B MMHAT + DSS

1.5
k1| |GeV]



INCLUSION OF COLLINEAR PDF UNCERTAINTIES 33

PDFS MMHT2014

Hessian set

NNPDF3.1
I Monte Carlo set

Q = 10 GeV x = 0.001
o NNPDF 4+ MAPFF
B MMHAT + DSS

MAP22 fit —

Fit with NNPDF set

The use of a Monte Carlo PDF set gives a hetter
Idea of the full TMD uncertainties, without -

dramatically changing the TMD functional form
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FULL NSLL WITH NEW MAPFF
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MAPFF

DEHSS NLO
FFS ﬁ N2LO Monte Carlo set
NLO Hessian set

MAP collaboration, arXiv:2204.10331
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https://arxiv.org/abs/2204.10331

INCLUSION OF HADRON DEPENDENCE IN TMD FF

Nonpert. TMD components of FF
equal for pions and kaons

Data set Naat X(Z)/Ndat
DY collider total 251 2.14
Dy fixed target total | 233 0.68
HERMES total 344 2.72
COMPASS total 1203 0.99
SIDIS total 1547 1.38
Total 2031 1.39

Flavor blind
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Data set Naat | X&/Ngat
DY collider total 251 2.19
Dy fixed target total | 233 0.72
HERMES total 344 1.61
COMPASS total 1203 0.82
SIDIS total 1547 1.00
Total 2031 1.11

Hadron dependent

A good description of data requires different

TMD FF for pions and kaons

35



PRELIMINARY RESULTS FOR TMD PDFS

new fit w/ hadron dependence
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comparison between different fits
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PRELIMINARY RESULTS FOR TMD FFS

comparison between different fits comparison between pions and kaons
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The MAP22 TMD fit is currently the most advanced global TMD fit and
tentatively addresses the problem of the SIDIS normalization

We are working toward an updated global fit at full N3LL with Monte Carlo PDF
and FF replicas

To achieve a good description of data with this updated conditions, it is
necessary to introduce different TMD FF for pions and kaons



