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Unpolarized quark TMDs
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matching coefficients
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Drell-Yan and SIDIS
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PV17 non perturbative functions
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PV17 fit
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#2
d.o.f. = 1.55± 0.05

not very constrainedfairly well determined

    non-perturbative evolutiong2 %    low-z width of TMD FF$ %

   high-x width of TMD PDF%%
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    mid-x width of TMD PDFN1 %
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what impact will the EIC have on those uncertainties?
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What happens to PV17 TMDs …
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… once we include EIC data?
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A few tools to estimate EIC impact
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A few tools to estimate EIC impact
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Baseline fit
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https://github.com/MapCollaboration/NangaParbat

to use as baseline
NEW FIT

is not possibile to replicate 
with NangaParbat

PV17 resultsex actly

NLL average variables

PV17 

parameterization

with NLO collinear 

PDFs and FFs

we do non integrate 

on any variable

11 parameters

200 replicas

https://github.comhttps://github.com/MapCollaboration/NangaParbat/vbertone/NangaParbat


Baseline fit - datasets
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NEW FIT
(almost) same datasets as in PV17

cut in qT/Q

data points

Drell-Yan

2516

SIDIS
2017 COMPASS 

hermes
low energy

normalization coeff. for Tevatron 

 NO LHC data

remarks:

 uncertainties correlations taken

global fit
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parameters
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Step towards PV17 + EIC fit
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generation of pseudo data
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 2500&



PV17 baseline + EIC fit
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impact on parameters
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Impact of EIC
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PV17 baseline
PV17 baseline 


+ EIC
reduction by 


factor 10

non - perturbative 

evolution
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Impact of EIC
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PV17 baseline
PV17 baseline 


+ EIC
reduction by 


factor 10

PRELIMINARY

general improvement of uncertainties



EIC impact on TMD PDFs
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EIC impact on TMD FFs
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Conclusions
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impact EIC will have a significant on TMDs
will cover a large region 

not covered by present data 

impact studies,from

CAVEAT
results depend on 


the chosen parameterization

preliminary work

and in particular from EIC PSEUDO DATA FITS

need to include also 

other EIC energy configurations

uncertainties reductiononwe haveencouraging results
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Electron-Ion Collider
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JLAB 12impact studies can be also done for 

little side-note:
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EIC pseudodata
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Electron
Injection

Line

Electron
Cooler

Injector
Linac

(Polarized)
Ion Source

Polarized
Electron
Source

Hadron
Storage

Ring

Electron
Storage

Ring

Possible
Detector 

Location (IP6)

Possible
Detector 

Location (IP8)

Electrons

Electrons

Hadrons

Electron
Injector (RCS)

AGS

EIC

eight options for EIC settings:

we choose option 8

configurations
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generated by Ralf Seidl and available on

https://github.com/VladimirovAlexey/EIC_YR_TMD
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image from EIC YR 
arXiv:2103.05419
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sensitivity coefficients
E. Aschenauer,  I. Borsa,  G. Lucero,  A. S. Nunes,  R. Sassot
arXiv:2007.08300 

observable 
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FUU,T (x, z, qT ; Q2) distribution

(from pseudodata)
experimental uncertainty

TMD parameters

theoretical uncertainty

https://arxiv.org/abs/2007.08300
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S[𝒪 , f ] =
"𝒪 f#! "𝒪 #" f#

( 𝒪 $ f

  if we perform a new measurement that produces on A an error equal to its initial 

standard deviation, (A = $ A

in fact, if A can be ideally considered as parameter and 
observable, then 

S(A, A) =
"A A#! "A#"A#

( A$ A
=

($ A)2

$ A$ A
= 1  the error on A scales as 

 1/ 2 = 1/ 1 + (S= 1)

for n measurements, the error on A should scale as


 1/ 1 + S1 + . . + Sn

from PV17
we know a parameter A with error !A

   this corresponds to  ( S(A) = 1

if the new measurement is more precise, then S >1 and the error is further reduced

how to estimate uncertainties reduction?
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$ g2 = 0.01

summing over all  bins         (x,Q2)

(no correlation between measurements in 
different bins)

PV17 fit

consistent trend: 

evolution parameter better constrained by larger covered (x,Q2) 


  larger   configuration        ( s

g2
which energy configuration has the highest impact?

R(A) =
($ A)prev

(( A)EIC
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from NNPDF Collaboration
arXiv:1108.1758

200 replicas are compared 

with pseudodata
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k, PV17

weights

‘original’      
with respect to PV17 data

#2

used to select replicas

reflect the impact of EIC data on extracted TMDs

x = 0.1
Q = 2 GeV

https://arxiv.org/abs/1108.1758
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NNPDF Collaboration
arXiv:1108.1758
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N. Sato, J. Owens, H. Prosper, PRD 89 (2014) 114020; 

H. Paukkunen, P. Zurita, JHEP 12 (2014) 100

selects replicas with very low #2

total number 

of points

  suppresses replicas with very 

high AND very low #2

different mathematical formulas 

to compute the weights

x = 0.1
Q = 2 GeV

https://arxiv.org/abs/1108.1758


Impact on unpolarized TMD FFs
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