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TMD factorization

𝑞𝑇2 ≪ 𝜇2

Collinear factorization

𝑞𝑇2 ≫ Λ𝑄𝐶𝐷2

It could exist a region where
both schemes are valid
Λ𝑄𝐶𝐷2 ≪ 𝑞𝑇2 ≪ 𝜇2

Description of same dynamics?
Need to be matched!

small transverse
momentum

high transverse
momentum

In the 𝐽/𝜓 rest frame the virtual photon has a transverse momentum (TM) 𝒒𝑇

FACTORIZATION SCHEME

Section A



Shape functions
Pieter Taels’s talk
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Large logarithm can be absorbed in the definition of the LDME in the 
TMD calculation:

which is promoted to a ‘shape function’

Boer, D’Alesio, Murgia, Pisano, PT (2020)

 : matching ℓ + p → ℓ + J/ψ + X
In matching region, TMD- and collinear structure functions are equal 
up to large logarithm:
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TMD region
Francesco Celiberto’s talk
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 production @ 7TeV LHCbηb,c

Prelim
inary

[A. Bacchetta, F.G. C., J.-P. Lansberg, A. Signori (in preparation)]

   Perturbative scales fixed, NP-evolution parameters fixed, TMD 100-replica analysis

243.2   in pp collisionsηb,c



Example of matching attempt
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blue band: uncertainty from matching

grey band: scale uncertainty

red band: nonpert. uncertainty

SNP (b̄T ) = �

a1
2

+
a2
2

lnQ2

�
b̄2T

ai = 0.5 GeV2, var. 50%, envelope

preliminary

full transverse momentum spectrum:
low qT matched with high qT region

ηc production at LHC

the formalism is in good shape!
we need the data at low qT

both for unpolarized and
linearly polarized distributions



Different approach
Izabela Babiarz’s talkprompt pp æ ÷c(1S) æ di�erent potential models
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  UGD: KMR from MMHT2014nlo2
T = m

F
2µ =  7TeV   s

29 / 37


