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Resummation formalisms

Dictionary:

All equivalent for exponentiating processes.
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Different formulations of  the qT spectrum:



Resummation formalisms

1

2

3

4

d
�

d
y
d
Q

d
q

T

N3LLp
s = 13 TeV

Q = MZ, y = 0

NangaParbat (TMD)

SCETlib (SCET)

DYRes (qT resum.)

5 10 15 20 25 30
qT [GeV]

0.9

1.0

1.1

R
a
ti
o



µ

↵
s

⇤QCD

↵s / ln�1
⇣

µ
⇤QCD

⌘

Integrating over the full phase space would give a divergent result. 
Prescriptions to avoid integrating over the Landau pole: 

introduction of  power corrections (Λ/Q)n. 
TMD non-perturbative effects thus connected with low-energy region: 

no matter how large Q is.

Landau pole regularisation 
Origin of  TMD non-perturbative corrections
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Logarithmic counting
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Accuracy γK γF K Cf/j H
LL αs - - 1 1

NLL αs2 αs αs 1 1
NLL’ αs2 αs αs αs αs
N2LL αs3 αs2 αs2 αs αs
N2LL’ αs3 αs2 αs2 αs2 αs2

N3LL αs4 αs3 αs3 αs2 αs2

N3LL’ αs4 αs3 αs3 αs3 αs3
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Additive matching and counting
Accurate predictions for all qT’s by additive matching, order by order 
in perturbation theory, of  collinear and TMD calculations:

In order for the match to actually take place:

Therefore, the “fixed-order” parts have to match in the relevant limits:
Log Accuracy Minimal f.o. accuracy

NLL’ αs (LO)

N2LL αs (LO)

N2LL’ αs2 (NLO)

N3LL αs2 (NLO)

N3LL’ αs3 (NNLO)
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