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Jet Soft Function
Definition:

𝒮J(b) =
1
Nc ∑

Xs

⟨0 |T[Sn(b⊥)S†
n(b⊥)] |Xs⟩⟨Xs |T[Sn(0)S†

n(0)] |0⟩

Diagrams contributing at next-to-leading order in the perturbative calculation of the jet Soft Function. 
 There are other eight mirror diagrams, which are not shown in this figure.

8



Jet Soft Function

9



Jet Soft Function

9



Jet Soft Function

9



Jet Soft Function

9

NLO expression



Jet Soft Function

𝒮J(b) = 1 +
αsCF
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−
1
ϵα

−
1
ϵ

ln
ν

μ tan( R
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−
1
α (ln

μ2

μb2 ) −
π2

24
−

1
4

ln2( μ2

μb2 )+

−ln( μ2

μb2 )ln( ν

μ tan( R
2 ) )] + 𝒪(α2) + 𝒪(ϵ2) .
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Di→jet = 1 +
αs(μJ)

2π [ 3CF

2
ln( μ2

J

Q2 tan2 R
2

) +
CF

2
ln2( μ2

J

Q2 tan2 R
2

) + dq,alg
J ] +

αs(μR)CF

π )+

−
π2

6
− ln2( μ2

R

μb2 ) − 4 ln( μ2
R

μb2 )ln( νR

μR tan R
2

)] −
αs(μS)CF

4π [ − ln2( μ2
S

μ2
b

)+

+4 ln( μ2
S

μ2
b

)ln( μ0

νS
) −

π2
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Fixed by the MAP22 
proton replicas.

To parametrize the non-perturbative effects in the TMD-PDFs, we use 200 sets of values of the free parameters obtained in the so-called MAP22 extraction. arXiv:2206.075981
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We expect NP effect relatively high!
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Possible outlooks:

• Extension to  accuracy  

• Predictions for the Sivers polarized Structure Function  

• Reanalyzing of data from HERA

N3LL

Fsin(ϕh−ϕs)
UT,T


