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Overview

<+ Combination measurement of Higgs coupling and cross section

Coupling/XS/Simplified template cross section (STXS)

EFT Interpretation
<+ EFT combination between H—-WW?#* and WW measurements

<+ A combination of Higgs invisible decays



nggs boson production and decays
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Combined channels
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Signal strength and cross section of different production modes

Global signal strength p: a common scaling of the expected Higgs boson
yield (oxB)n/(oxB)sm
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For the global signal strength, statistics
uncertainties are comparable for the
systematic uncertainties

Significances of all major production modes
(ggF, VBF, WH, ZH, ttH) > 50

First observation for WH: obs(exp)
significances are 6.3 (5.2) o.



Product of production XS and BR
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< Due to limit sensitivity, some assumptions:
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k-framework
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Simplified template cross section
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Reduced Th. uncertainties impact on the measurements

Sensitivity to deviations from the SM expectation




STXS measurement
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¢ Due to limit statistics and anti-correlation, merged strategy is used.

¢ Due to the different STXS spliting, only ZZ, yy and bb decay modes are used for
the STXS results and interpretations.

¢ Obs. (Exp.) Upper limit: o(tH) <8.4 (8.2) xSM @ 95% CL



Interpretation of the combined STXS measurements
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¢ Parametrize the signal strength directly with wilson coefficients of SMEFT operators

¢ Rotate the SMEFT basis cj to the eigenvector cj’ and 10 sensitive elgenvectors are fitted
simultaneously).

¢ All measured parameters are consistent with the SM expectation within their uncertainties.



Combined EFT interpretation of H-WW* and WW

measurements
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¢ Signal strengths are re-parametrized with
Wilson coefficients




Combined EFT interpretation of H-WW* and WW

measurements

The likelihoods from H—=>WW* and WW measurements are combined to allow a coherent EFT
interpretation of the both measurements
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1-D profile with others fixed to SM

¢ Constraint from the combined measurement agree with the SM expectation at
the level of two standard deviation or better.

¢ A stepping stone for more global EFT combinations. 14



Search for Higgs invisible decay

¢ |In SM, B(H—inv) =0.1% from H—ZZ*—4v decays
¢ BSMs predict DM productions @ LHC, including Higgs portal models:

+ Higgs acts as a portal between a dark sector and the SM sector

+ DM particles can only be indirectly inferred through MET, termed as “invisible”

( Input channels: ttH-0l + ttH-2l + VBF @ Run2 and Run1 combination )
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¢ Dominated by systematic uncertainties (statistics of simulation MC, Rec and ID of Jet/
lepton, background modelling)

@ More stringent constraint is coming with the combination of VH and Higgs visible decay

modes with full Run2 data (k-framework) I



DM search

¢ |n “Higgs portal” models, H—inv can be translated to constraint on the WIMP-
nucleon scattering cross section owine-n On an EFT approach

+ Scale WIMP scenario: owive-N <10-45 cm?

+ Majorana fermion WIMP scenario: owmvmp-Nn <2*10-47 cm?2
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Highlighting the complementarity of DM searches at the LHC
and direct detection experiments
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¢ The most precise measurements on Higgs property are performed
with the combination of different Higgs boson decay channels:

+ Signal strength, simplified template cross section, k-framework
+ Further interpretation on EFT and BSM (2HDM and MSSM)

@ First global combination of EFT interpretation between H—-WW* and
WW measurements

¢ The combined measurement on the Higgs invisible search is
B(H—inv) < 11% @ 95% CL

¢ No evident deviation from SM is observed. More precise
measurements are coming soon.

Thanks for your attention
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