Project A1b

Higgs boson physics with higher oraer
QCD corrections within the Higgs Effective Theory

Pls: Harlander/Melnikov
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Goal:

Public tool to calculate differential Higgs cross sections
at NNLO QCD within SMEFT.
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Plenty of options to study the Higgs
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Plenty of options to study the Higgs
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Radiative corrections can be large
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Find deviations from SM@NNLO: New Physics.

Framework for New Physics analysis: SMEFT

Proper analysis requires inclusion of radiative corrections: SMEFT@NNLO.
We restrict ourselves to QCD.

A1b: Higher Order Higgs within SMEFT Robert Harlander (RWTH Aachen University)



In A1b, we start with the simplest case: HW production
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Qpp ~ (H'D,H)*(H'D"H)

N
N

AN

Contribute at LO, but no
renormalization required

Robert Harlander (RWTH Aachen University)

13



A1b: Higher Order Higgs within SMEFT

a,vb.p yiu
Gﬂ Gy Wp

n.o!

(H'H)G ] W

Robert Harlander (RWTH Aachen University)

14



N

A1b: Higher Order Higgs within SMEFT

N <> —_
“._ Ou, ~ (H'D H) 'y

N

_,._~

. AN

Contribute at LO,
require NNLO ren. = known!

Robert Harlander (RWTH Aachen University)

Ql//W ™~ I,_UGﬂUTiI//H Wi,//w

15



A1b: Higher Order Higgs within SMEFT

Quu ~ (H "H) (LyrH)

—>— NN
Contributes at LO,

b
_ ‘_, _ requires NNLO ren. = known!

Robert Harlander (RWTH Aachen University)

16



NG
N
~

~N
N
AN

Contributes at NLO...

A1b: Higher Order Higgs within SMEFT

... at NNLO
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In summary, dim6 operators induce the following terms:
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So far, only NLO analyses:

Maltoni, Mawatari, Zaro '13
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Greljo, Isidori, Lindert, Marzocca, Zhang '17
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Full NLO+PS:

N
AN
~
N
AN

A1b: Higher Order Higgs within SMEFT

Alioli, Dekens, Girard, Mereghetti ‘18
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Moving to NNLO:
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Subtraction terms
same as in SM.
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Renormalization
F =L+ Z _@(6) 1 ngeneral:  f; = Z Ziif;
J

Calculate appropriate Green’s functions.

Mixing only occurs when operators contribute to the same
Green’s functions.

No mixing through NLO.
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Plan:

» Calculate WH amplitudes in SMEFT through NNLO.

 Implement them into existing SM code for NNLO WH.
* Include SMEFT also for decays.

» Study effect of various operators on kinematic quantities.
» Make the code accessible to experimentalists.
* Move on to other Higgs production process.
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