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O CP nature of the top Yukawa coupling
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Why study H+2 jets from gluon fusion?

pp—>bbH, H-vyy, yt2 contribution, LHC 13TeV , PY8
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Why study H+2 jets from gluon fusion?
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Higgs + 2 jet amplitudes

O LO: O NLO: missing 2L integrals

— approximation top-quark loop




Higgs + 2 jet amplitudes

O LO: O NLO: missing 2L integrals
g
- H ===
g
— approximation top-quark loop
O (HTL) m, —» oo & rescaling by LO mass-effects

O e.g.for H+j cross section @ NLO: ~ 1% (FTapprox) effectvs. ~ 15 % NLO uncertainty
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Goal: virtual NNLO QCD corrections in HTL
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Higgs + 2 jet amplitudes in HTL @ 2 loops

Goal: virtual NNLO QCD corrections in HTL

Challenges:
»  Scale: # (color-factors x helicities x crossings x Feynman diagrams

»  Complexity: , ,

— Strategy:
> approximation: N, , Ny = o0
> & in F, = Z/pZ

»  Analytic from numeric samples
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Numerical amplitude reduction

Q solve
—>

Caravel



https://arxiv.org/abs/2009.11957
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Numerical amplitude reduction
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T coefficients in [Fp /

special functions
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Coefficient reconstruction

Numeric Coefficient Rational Function
e Q[x]
— X) =
k p k D(x)

O spinor-helicity variables - homogeneous little group transformation and mass-dimensions
x € L), [if), s (IS 1L GElj+ kL, ... )

O multivariate rational reconstruction: R, (x) recoverable from enough samples
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e Q[x]
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O spinor-helicity variables - homogeneous little group transformation and mass-dimensions
x € L), [if), s (IS 1L GElj+ kL, ... )

O multivariate rational reconstruction: R, (x) recoverable from enough samples

| letters from symbol alphabet
O R,(x) have denominator structure
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Coefficient reconstruction

Numeric Coefficient

Rke[Fp —

Rational Function

NG .— € Q| x]
D(x)

R (x) =

spinor-helicity variables - homogeneous little group transformation and mass-dimensions

x € {(i) [if], s (1512, il + Kl dl, ...}

multivariate rational reconstruction: R (x) recoverable from enough samples

R,(x) have denominator structure

Dx)=wi-... o

letters from symbol alphabet

/ of integrals

n <+

numerators N(x)

>

>

numerator power up to 168 — 8 x 10’ free parameters

evaluation time per kinematic point O(2h)



Improved reconstruction strategy

O steps in reconstruction:

R, —» —>

simplity functions to reconstruct
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O steps in reconstruction:

R, —» —> —> F - Q
simplity functions to reconstruct

O PFD from excluded pairings of denominator factors

N

0 Wr®F

R =

example: no W@, and no a)la)32 denominators
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Improved reconstruction strategy

O steps in reconstruction:

R, —» —> —> F - Q
simplity functions to reconstruct

O PFD from excluded pairings of denominator factors N
O : from observation R = >

example: no W@, and no a)la)32 denominators
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https://arxiv.org/abs/2305.17056

Improved reconstruction strategy

steps In reconstruction:

R, —p — — F — Q
simplity functions to reconstruct

PFD from excluded pairings of denominator factors

N

0 Wr®F

: from observation R =

: probe exclusion of pairs

, , example: no W1 WH and no a)la)32 denominators
on two-dimensional subspaces

: 8% 107 = 1 x 10* free parameters N N1 N2
for worst function > — |
W 0,0F @ 0%



https://arxiv.org/abs/2305.17056

Results for H + 2 jet amplitudes

O Physically relevant theory input:
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O Physically relevant theory input:

>
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https://gitlab.com/five-point-amplitudes/FivePointAmplitudes-cpp.git.

Results for H + 2 jet amplitudes

O Physically relevant theory input:

7 (2) — __ ..

O FivePointAmplitudes-cpp.git

> disk space in total

» evaluation times: ~ gluons, 25 quarks
O

»  Scale variation & UV and IR pole structure
» Correct scaling behavior in collinear limits

»  Quark channels agree with
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https://gitlab.com/five-point-amplitudes/FivePointAmplitudes-cpp.git.

Analytic structure: anomalous threshold?
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Outlook

O H+2jamplitudes are ready for phenomenology:
» ggF Hjjand H = 4] @ NNLO,, : all LC ingredients available /

»  ggF Hj @ N°’LO,;, with 3 loop Hj results from
»  towards ggF H @ N*LO,,;, with 3loop Hj

N—

O Future directions:
How much color do we really need?

> Subleading color Two-loop subleading-color effects in photon and jet physics

— tools and integrals available

> Study top_mass dependence H+2J Michat Czakon,* Rene Poncelet®
— subleading orders in HTL or numerical analyses

»  Similar processes achievable!




