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How much does small-x resummation
improve theoretical predictions®
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Small-x resummation:
How does it work?
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Collinear factorization theorem
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Collinear factorization theorem

o(N,0) = ) G (N,a(0%) f (N,0?)

i=q '8 Coefficient Parton distribution
function function (PDF)

N nx) /

Our goal: resum NLL logarithms in
the coefficient function
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0
Off- shell coefficient Unintegrated

function PDF

F g (N’ ki) = U (N’ ki, Qz)]fg'(N’ 0°)



High energy factorization theorem

o(N, Q%) = [ dki € (N, ki, 0% a;) F, (N, k)

0
Off- shell coefficient Unintegrated

function PDF

Fo (N.k1) = % (N, ki, 0°) (N, 0%

Bonvini, Marzani, and Peraro (2016) The European Physical Journal C.
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Higgs induced DIS: What
do we want to compute?
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Higgs DIS

- Higgs gluon effective vertex:

M = 5P [kgkf - gk . kz]




Higgs DIS

= nf=0

- Higgs gluon effective vertex:

M = 5P [kgkf _ ghug . kz]

- Off-shell coefficient function

2= k2
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We want to resum NLL terms in the coefficient function
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Higgs DIS

We want to resum NLL terms in the coefficient function

C,(N,a,) = [ dki € (N, ki, 0% a,) % (N, ki, Q%)
0

We have to compute the one-loop off-shell coefficient function
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1. We have to work in
axial gauge: A - n = 0

The off-shell coefficient
function is free from logs if
we work in axial gauge

Catani and Hautmann (1994) Nuclear Physics B.
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Key points

1. We have to work in <. We have to define the
axial gauge: A -n =0 sum over polarisation
of an off-shell gluon

The off-shell coefficient o

function is free from logs if
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Catani and Hautmann (1994) Nuclear Physics B.
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Axial gauge

- Growing number of terms due to gauge choice
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Non covariant loop integrals

Non-covariant part
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Non covariant loop integrals
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Non covariant loop integrals
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Non covariant loop integrals
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Non covariant loop integrals
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Non covariant loop integrals
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Axial gauge
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Sum over polarisation of an off-shell gluon
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Sum over polarisation of an off-shell gluon
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Sum over polarisation of an off-shell gluon
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Sum over polarisation of an off-shell gluon
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Works at tree level

Hayve to be modified when we study one-loop
amplitudes

We are testing different definitions of the
sum over polarisation of an off-shell gluon

Catani and Hautmann (1994) Nuclear Physics B.

17



Sum over polarisation of an off-shell gluon

Possible ways to define d**:

Most general two indices symmetric
tensor that satisfies A - n = 0

- Numerator of the propagator in light-cone gauge

Gluon tensor from squared amplitude
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Gluon tensor from squared amplitude
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Gluon tensor from squared amplitude

D (k)| = M (k) MK, ) dPk, n)
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Gluon tensor from squared amplitude
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Gluon tensor from squared amplitude
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Gluon tensor from squared amplitude
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- Solved main issues due to the
choice of axial gauge
- Still some unclear aspects in the
sum over polarisation an off-shell
gluon
- Final stages of the calculations
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