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Motivation and Introduction '

» Gluon fusion is dominant Higgs production channel

» Light quarks contribute ~15% to amplitude
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Motivation and Introduction '

» Gluon fusion is dominant Higgs production channel

» Light quarks contribute ~15% to amplitude
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> N-loop amplitude is oc a”L*", L =In ( h)
> asL? > 1 > perturbation series does not converge
» Need to resum logarithmic corrections to all order of perturbation theory

» Apply soft-collinear effective theory (SCET)

M. Schnubel — Resummation in gg->h via light quarks




hc h

Factorisation theorem —  Hy(»)®

- Amplitude factorises into three terms hc
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Factorisation theorem —  Hy(z

. Amphtude factorises into three terms
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Factorisation theorem —  Hy(»)®

. Amphtude factorises into three terms
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Resummation of large logarithms

- Renormalisation is non-trivial (operator mixing, regularisation and renormalisation do not
commute)

- Derive RG equations and solve them to derive resummed formula
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Resummation of large logarithms

- Renormalisation is non-trivial (operator mixing, regularisation and renormalisation do not
commute)

- Derive RG equations and solve them to derive resummed formula
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Fyy(gg — h)REHLO =Mo(uh)7{F1 (p) + 7 [(gﬂ - 18) F3(p) — E]

special functions
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Resummation of large logarithms

- Renormalisation is non-trivial (operator mixing, regularisation and renormalisation do not
commute)

- Derive RG equations and solve them to derive resummed formula

2 o+ (B 1) mio - &)

special functions

Fyq(g9 — h)E = Mo ()

Known from trad. QCD

Infer fromhy7

New!
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Thank you for your
attention!




Special functions in the resummed
amplitade

3 z
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1(2) 2 2(7 727 ) 4)

hypergeometric functions

1 Z
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Refactorisation theorems




Regularisation of endpoint divergences

no-collinear

ni-collinear

€+€_ = mg




Prediction of large logs at higher loops

+ Solving the RGEs iteratively, we can predict the leading logs in the 3-loop amplitude:

Fyg(fin) = TFdabQSETﬁh) ﬂzg { — 2+ I; + %LT fin) [CAl_QOF — CplL?
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