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Quick facts
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Perturbative accuracy: N3LL(-)

2031 SIDIS + (high/low)-energy DY data

Pão de Açúcar, Brasil, 396 m

18

MAP22: the “Monte Barone” fit

Monte Barone, Piemonte, 2044 m

21 free parameters

χ2/Ndata = 1.06

(SIDIS) normalisation factors
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TMD factorisation for DY
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TMD factorisation for DY
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TMD factorisation for SIDIS
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Models - bT prescription
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 Nonperturbative TMD evolution
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Non-perturbative: fNP 
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depends on choice of  b* and collinear PDFs 
requires definition of  a functional form
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fNP

depends on choice of  b* and collinear PDFs 
requires definition of  a functional form

Our functional form

similar form for TMD FF
21 free parameters
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SIDIS normalisation
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DY beyond NLLSIDIS beyond NLL

normalisation factor for SIDIS 
• computed a priori, before the fit  
• independent on the fitting parameters 
• dependent on collinear PDFs

almost constant factor!



TMD global fits
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Fit quality: SIDIS
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Fit quality: Drell-Yan
E288
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Fit quality: Drell-Yan
E288
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Fit quality: Drell-Yan
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Fit quality: Drell-Yan
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Fitting parameters

• : weighted Gaussian importantλ ∼ 2
• : third Gaussian non-negligibleλ2 ≠ 0
•  very small standard deviationg2
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TMD PDFs and FFs
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The Nanga Parbat framework
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Conclusions

Extraction of  TMD PDFs and FFs from DY and SIDIS data at N3LL(-) 

484 DY (Fermilab, LHC, RHIC) + 1547 SIDIS (Compass, Hermes): 2031 data points 

Normalisation factors used for SIDIS data 

Very good description of  entire dataset ( ) except for ATLAS data 

Code and TMD grids available at the NangaParbat website 

Plans for the future: 

improve perturbative accuracy 

matching with fixed order 

include theoretical uncertainties 

flavour dependence

χ2 = 1.06
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Backup



17 Slide by M. Cerutti



18 Slide by M. Cerutti



Experimental uncertainties     
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covariance matrix

uncorrelated

multiplicativeadditive

mi ± �i,stat ± �i,unc ± �(1)
i,corr ± · · · ± �(k)

i,corr
<latexit sha1_base64="cQuXvHLbPbe26PIuv+zncpZ7N5c="></latexit>

correlated

�2 =
nX

i,j=1

(mi � ti)V
�1
ij (mj � tj)

<latexit sha1_base64="+VLmA3ThnQaAZYodELitSL0JGsA="></latexit> �(l)
i,corr ⌘ �(l)i,corrmi

<latexit sha1_base64="hg1moKjyfkXlIGerd1jrZfsj7Us="></latexit>

Vij = s2i �ij +

 
kaX

l=1

�(l)i,add�
(l)
j,add +

kmX

l=1

�(l)i,mult�
(l)
j,mult

!
mimj

<latexit sha1_base64="tkfgNc1AfqGiRcOvyC7udrMQ36U="></latexit>

Slide by C. Bissolotti



      chisquare     
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recover the form of  
the uncorrelated definition  

systematic shift

penalty term

�
<latexit sha1_base64="K6TN0QtwKTsZA7Z02ziBhmygpSE="></latexit>

2<latexit sha1_base64="C9/QnQoacdZxl11ndUFd2MxVYYU="></latexit>

di =
kX

↵=1

�↵�
(↵)
i,corr

<latexit sha1_base64="UXvWe4TtRvBs+gecXrvf4Z/H0IE="></latexit>

ti = ti + di
<latexit sha1_base64="M4PH0b/zBVTOsNOigwQlDR2dVeQ="></latexit>

shifted prediction 

@�2

@�↵
= 0

<latexit sha1_base64="n4yAPw3fL15aiVbX9Il5cpQLpME="></latexit>

nuisance  
parameters shift

�2 =
nX

i=1

✓
mi � ti

si

◆2

+
kX

↵=1

�2
↵

<latexit sha1_base64="Uao0RCFaTGHfAt/7aPLQ344bjTA="></latexit>

Slide by C. Bissolotti
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Different logarithmic orders


