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Exotic Higgs Decays H(125)-2>Invisible Decays N\

New physics hiding around the corner? Signature: Large MET recoiling against visible particles
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@ Exotic decays of the Higgs are a fertile ground to look for physics 5 o THG Ry TS o o 5 B ; @ Several BSM models allow such exotic decays of the Higgs including SUSY models with Higgs decaying to a
Beyond the Standard Model (BSM) J—— pair of LSP and large extra dimensional models with mixing of graviscalars with the Higgs boson.
¢ Flror? CI}AS+ATLA$I clco)lmt;ined anahlysi? of I-![iggs CO[,[J.p"ggS there is still € Several searches target different Higgs production modes: mono-Z, mono-V, monojet and VBF channels
plenty of room available for searches targeting exotic decays : :
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€ Such decays are a portal that could provide direct evidence into BSM : : I , oy SO
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CMS has been working actively on broadening coverage of these searches in RUN |l Mono.Z ﬁ‘ X gmm&o;nojet q Mono-V/ x j\x

LFV H(125) Decays Z>ee/uy + MET

Higgs decays to charged leptons of different flavor 2 opposite sign same flavor leptons recoil against MET

€ Allowed in several BSM theories such as Higgs Doublet and Randal-Sundrum models € Main backgrounds are ZZ (2t2v) and WZ (3{v) with 60% and 25 % events respectively. Data driven
estimation using lepton control regions. Smaller backgrounds include WW , Drell-Yan, triboson.
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@ Search in four channels: H H i L i ™ :

€ Cuts to reject backgrounds using variables such as: o 3
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@ Four categories per channel for signal extraction targeting different production modes: ¢ BDT based analysis brings 10% additional sensitivity

» 0-jet: targets ggH events
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» 1-jet. targets ggH events produced in association with a jet g t HO o - =
> 2-jet, m <550(500) GeV: targets ggH events with additional jets 2 : on Oj e j
» 2-jet, m;>550(500) GeV: targets VBF events g g fusion WW, 2Z fusion
ggH with ISR and VH with hadronic decays
€ Main backgrounds are Z(2v)+jets and W({v)+jets. Smaller backgrounds include Diboson, Drell-Yan, QCD.
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Selection & Signal extraction
Signature: opposite sign isolated leptons of different flavor Search Results

¢ Events selected using a combination of lepton triggers No excess observed and limits on BR set
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€ A cut based analysis using collinear mass as fit variable is also retained as a cross-check BR(H->inv)<0.53/0.40 BR(H->inv)<0.45/0.43 BR(H->inv)<0.24/0.23

(obs/exp) @ 95% CL
CMS is working actively on updating these and other exotic searches with larger amounts of data and using more

sophisticated techniques. Stay tuned for more exciting results!

= Search for lepton flavour violating decays of the Higgs boson to ut and e in proton-proton collisions at Vs = 13 TeV, CMS-PAS-HIG-17-001 = Searches for invisible decays of the Higgs boson in pp collisions at Vs =7, 8, and 13 TeV JHEP 02 (2017) 135
= Search for dark matter, invisible Higgs boson decays, and large extra dimensions in the #+ E;™s final state using 2016 data, CMS-PAS-EXO-16-052
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= Search for new physics in final states with an energetic jet or a hadronically decaying W or Z boson using 35.9 fb-! of data at Vs = 13 TeV, CMS-PAS-EXO-16-048 nabarun.dev@cern.ch



