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Big picture

» Better measurement on the hIWIW coupling due to an increase on the
WW fusion cross section.
> Less important in the EFT framework, as the hZZ and hWWV couplings are
related.
> Any deviation from > = ry is strongly constrained by the Z-pole and W
mass measurements.

» Measuring e'e” — hZand e" e~ — WV at a different (and higher)
energy.
» Smaller cross section, but more sensitive to some operators.
> Helps the discrimination of different operators (e.g. h2/'Z,, vs hZ'" Z,,,,).

» Triple Higgs coupling
» probed indirectly via its loop contribution to et e~ — hZ (~ 35% precision
with inclusive hZ at 240GeV, assuming all other couplings SM like).
> Runs at a higher energy helps the discrimination with other parameters.

» Top operators
» Some top operators are not very well constrained without a top threshold run,
> in which case their 1-loop contribution to the Higgs and EW processes could
be non-negligible.
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“Full fit” projected on the Higgs couplings and aTGCs

precision reach on effective couplings from full EFT global fit
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~ 30% |mprovement on the hZZ coupling
(We can also double the luminosity at 240 GeV...)
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» FCC-ee: 5ab™'@240 GeV + 1 O_4
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In a different basis...

95% CL reach from the full EFT fit (modified SIL
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» ~ 15-25% improvement on the reach of the new physics scale for Oy,
Oww and Ogs, Onw and Oug.

» Note: A ~ \/1/99[‘[!
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Triple Higgs coupling at circular colliders (240 & 350 GeV)
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One loop corrections to all
Higgs couplings (production
and decay).

240 GeV: hZ near threshold
(more sensitive to 6k )

at 350 GeV:

> WW fusion
» hZ at a different energy

h— WW*/ZZ" also have

some discriminating power (but
turned out to be not enough).
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Triple Higgs coupling at circular colliders
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precision on 6k, from EFT global fit
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» Runs at both 240 GeV and 350 GeV
are needed to obtain good constraints
on k!

» Bounds are further improved if
combined with HL-LHC

measurements.
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Note: HL-LHC bounds are outdated
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A summary of the projected reaches on 0« (with updated HL-LHC projection)
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A summary of the projected reaches on (with updated HL-LHC projection)

bounds on 6k, from EFT global fit
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XXX XXX 88% CI bounds (combined with HL-LHC)
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HL-LHC| %% E*: +080114TeV/(3/ab), LHC WG report

HL-LHC: ~ 50% combing 2 detectors and all channels
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Top operators in loops

precision of top operator cefcients (global fl, 8x7=1)
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» Higgs precision measurements have sensitivity to the top operators in
the loops, but it is challenging to discriminate many parameters in a
global fit.

» HL-LHC helps, but a Top threshold run is better.

» Note: For the e" e~ — WW distribution, only the production polar
angle is included!
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Top operators in loops

precision of the Higgs parameters at CC (global fit, Ax?=1)
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» O = (Qo"'t) $B,. + h.c. is not very well
constrained at the LHC, and it generates
dipole interactions that contributes to the hy~y :
vertex. N
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To do list

» EW + Higgs (Easy!)
» EW + Higgs + 1-loop triple Higgs (Easy!)

» EW + Higgs + top + 1-loop triple Higgs + 1-loop top
(Can be hard depending on how far we want to go, but we don’t
have to do everything at once....)
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