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TMD extraction

Data selection

Statistical methods: 
replicas of exp

RESULTS

Factorization 

Separation of NP effects 
in evolution kernel and TMD 

⇣-prescription
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Scale-independent  
Factors! 
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PDF are part  
of the model

Ansatz for Artemide



Open questions

✤ Which data are sensitive to TMD?

✤ Do TMD fits depend on the choice of PDF sets? 

✤ Do we have a unique fNP  for all sets of PDF?

✤ Do we need to reweigh the PDF sets?

✤ Do fNP models depend of flavor?

✤ Can we give sense to the extraction of PDF  when including low qT data?
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Data sets distributions

High Energy (only DY):
LHC+TeVatron

Low Energy (DY+SIDIS)
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Non perturbative TMD effects at LHC

F. Hautmann, I.S., A. Vladimirov Phys.Lett.B 806 (2020) 135478

We have tested several simple modeles for LHC with/without NP effects in 
TMD.
A non-perturbative part on evolution kernel is always necessary and it is 
present in every code. We tested several possibilities.
Models with an fNP different from 1 give better agreement with LHC data.

6



Non perturbative TMD effects at LHC

Rσ = 2
dσtest − dσTMD
dσtest + dσTMD

F. Hautmann, I.S., A. Vladimirov Phys.Lett.B 806 (2020) 135478

Scales uncertainty
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Non perturbative TMD effects at LHC



Evolution kernel from global fits

Slide from A. Vladimirov



Data sensitivity:



Matching (Wilson)
coefficient NNLO

PDF
Gaussian?
Exponential?
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Why do TMD depend on PDF set choice?
 In principle the TMD is independent but …
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TMD uncertainties from PDF uncertainties

Experimental uncertainty 
PDF uncertainty (replicas, NNPDF31_nnlo_118)

I.S., A. Vladimirov JHEP 06 (2020) 137



Correlation of parameters

F. Hautmann, I.S., A. Vladimirov Phys.Lett.B 806 (2020) 135478
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Differences among PDF sets are visible in TMD physics DY fit from I.S., A. Vladimirov JHEP 06 (2020) 137
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Predictions coming from fits using different 
data sets for W boson qT spectrum

D. Gutierrez-Reyes, 
S. Leal-Gomez, I.S.
arXiv: 2011.05351
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Conclusions

The goal is a consistent description of TMDs 

TMD affect qT spectrum at all energies for low qT 

Up to now all fits are done with a single model of TMD for all PDF sets and show 
differences among PDF sets. 

It is not clear where problems are located and the answer can depend on the PDF set. 

Study is progress arXiv:21XX.YYYYY
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