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Higgs boson self-coupling

» The most recent constraints on the Higgs boson trilinear self-coupling, Auuyn, have been
set in the context of a direct search of double Higgs boson production channels.

Results are reported in terms of K, = Aynn /ASMpnn, i.€. the ratio of the Higgs boson self-
coupling to its SM expectation. Using up to 36 fb~! of Run-2 data, it is constrained by

ATLAS to [1]: .
°l1l pirect (—5.0 <k, < 12.0 (obs) at 95% CL )

An alternative and complementary (indirect) approach to study
the Higgs boson self-coupling has been proposed in the Refs. [2,3]:
single Higgs processes do not depend on Ayyy at leading
order (LO), but Ayuy contributes at NLO EW via Higgs self
uanergy loop corrections and additional diagrams.
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( Theoretical Model
o References [2,3] propose a framework for a global fit to constrain the Higgs trilinear coupling that scales with k) and affects both Higgs
boson production cross-sections and decay rates: _ ok BRy(xy)
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e ;. py are the production cross section o(i) and the BR(f) normalised to STXS resion VBE | WH | ZH STXS region 100
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e K&, k; represent multiplicative modifiers to other Higgs boson couplings VBF-cuts + | <200 GeV, 3 m 50Gev, > 1)
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e (; are the process-dependent corrections linearly proportional to As, pi > 200 Gev 1 150 < pY <250 GeV. 0]
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Dependence of Ci coefficients from STXS region [5]. - Py > 230 Gev

different for each process and kinematics.
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Result of fit to ky

e K\, probed in the range —20 < k, < 20,
is determined to be [5]:
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k)-dependent corrections
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i Profile likelihood scan performed as a

KVariation of the cross-sections and branching fractions as a function of the trilinear coupling modifier k, [ function of K on data [5].

( Result of fit to x: production+decay modes w

e The dominant contributions to the k) sensitivity derive from the
di-boson decay channels yy, ZZ, WW and from the ggF and ttH
production modes [5].
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rofile likelihood scan performed as a function of k, on Asimov datasets for each Higgs-boson

P
\ production mode and decay channel [5].
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r Result of fit to k; and either kror ky ﬂ

e A simultaneous fit is performed to (k) kr) and (k, kv),the modifiers of
the Higgs boson coupling to fermions and to massive vector bosons.

e Other fit configurations (e.g. k), Kr,Kv) result in nearly no sensitivity on
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2D contours at 68% and 95% C.L. in the (k\, kr) plane under the assumption of ky =1 and in
the (k, ky) plane under the assumption of k¢ =1 [5].
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