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High-mass gg — VV
constrains Higgs couplings

Assume:
®* No invisible Higgs decay width

* Higher-dimensional operators modifying Higgs couplings:
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Example: CMS 8 TeV 4l data
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* Use MCFM to extract di; (K,t, Iig)

* Take qq background and observed yields from

CMS’ first note (cut and count, no MELA)
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EFT validity

Current bounds are weak, no interpretation in terms of EFT.
With increasing precision, important to check validity of the expansion.

Our analysis neglects dim-8 operators, e.g. corrections to box diagrams
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Fully model-independent results include only interference of dim-6

operators with SM: ‘linear’ analysis, valid up to scale
\/_ Cy, Cg v

(e.g. for fermionic top partner, ~ mass of the resonance).
Stronger bounds obtained retaining also terms ~ (dim-6)? :
‘nonlinear’ analysis, valid provided

2 g > C§

So applicability of the nonlinear bound is model-dependent.



3/ab results (MCFM)

14 TeV,

assuming Kt + kg = 1
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Example: fermionic top partner
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Future pp colliders

33 TeV 50 TeV 80 TeV 100 TeV

non-linear < 2TeV | [0.92,1.14] | [0.95.1.11] | [0.96.1.08] | [0.97.1.07]
linear < 2TeV | [0.83,1.18] | [0.9,1.11] | [0.94,1.07] | [0.95,1.05]
non-linear all [0.94,1.11] | [0.96,1.08] | [0.98,1.05] | [0.98,1.04]
linear all [0.84,1.16] | [0.91,1.00] | [0.95.1.05] | [0.96.1.04]

Table 2: 68% probability intervals on the value of ¢, obtained assuming ¢, + ¢, = 1 and
injecting the SM signal at various collider energies. In all cases an integrated luminosity of
3ab~! was assumed. The numbers in the second and the third row present the non-linear
and linear analysis, respectively, for the low-energy bins only, /s < 2TeV. The fourth and

the fifth rows contain the corresponding numbers obtained including all the bins up to 5 TeV.



