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Heavy resonances decaying to Higgs

Predicted in several extensions of Standard Model (SM)
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H/V could be resolved or boosted, depends on resonance mass.



Status of resonant search in HH/VH

New results since
previous LHCP
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Di-Higgs decay BR
assuming SM Higgs BR and
mH = 125 GeV
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General search strategy

> Trigger:
O 1+ lepton: single/double e /u

O 0lepton: large-R or b-tagged jet
> Atleast one H(bb) candidate in most cases:

O Largest branching fraction
O “Boosted” scenario: 1 boosted jet
> Higgs identification is critical

O “Resolved” scenario: 2 resolved jet

> Main background: multi-jets, ttbar...

O Estimated in a control region from data or MC simulation
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Highly boosted Higgs identification
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Results in “boosted” HH scenario



HH — bbWW* from CMS (35.9 fb-")

Semileptonic WW —> qqlv (l = e, u)
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Optimized for resonance mass > 0.8 TeV
Boosted H>WW*
O Reconstructed by a large-radius jet
(AR=0.8) and a nearby lepton.
Boosted H->bb

O Based on large-radius jet, two b-tagged

(CSVv2) subjets
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Best result to date for bb W W™ channel
Spin-0:

Og9sucr, - B(X = HH) :€ (123 - 8.3) fb at (0.8 - 3.5) TeV
Spin-2:

Ogs9scr, - B(X = HH) : € (103 - 7.8) fb at (0.8 - 3.5) TeV
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https://arxiv.org/pdf/1712.07158.pdf

HH - bbtt from ATLAS (139 fb)

>  First search of X = HH with full run2 data
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>  Boosted H->bb
O Based on large-R jet, two b-tagged
(MV2c10) variable-radius subjets
>  Boosted H->tautau (both hadronic)
O Boosted Di-T tagger
O BDT with tracking, vertexing and

calorimeter info.

Di-t reconstruction efficiency
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Boosted di-tau tagger is developed and performed well
Spin-0:
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https://cds.cern.ch/record/2160731

Results in “resolved” HH scenario



HH — bbZZ* from CMS (35.9 fb)

First search with ZZ — Jjll(l = e, u)
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Four resolved jets

O Atleast one b-tagged (Combined
MVA) jet

Two leptons

O opposite sign of charge
Combine with bbllvv
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Spin-0:

Gosopcy - B(X » HH) € (164 — 3.95) pb at m(X) € (0.26 - 1) TeV

Spin-2:

osopcy - B(X » HH) € (117 — 3.82) pb at m(X) € (0.26 - 1) TeV

From bbWW?*, d959,c1, - B(X = HH) ~100fb at0. 8 TeV
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VBF HH — bbbb from ATLAS (126

> First search of VBF HH

> Uniquely sensitive to K2V compared with

> 4 resolved b-tagged jets
O Multi-variable (MV2c10) algorithm
O 70% tagging efficiency

> Two VBF jets
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Spin-0:

O9su,cL, - B(X = HH) € (~1000 - ~4) fb at m(X) € (0.26 - 1) TeV
Non-resonant ggse,c;, (VBF HH) : 1450 fb
Exclusion: k2V < -0.56 and x2V > 2.89
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https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-019-7450-8

Results in “boosted” VH scenario
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Search for V' with VH from CMS (35.9 tb)

> Search for W and Z'in HVT
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> Boosted V->qq

)

E=l

o0 Based onlarge-R jet witha R = 0.8
o Tagged by pileup per particle

identification

o Boosted H = TT (thaqThad ThaaTiep):

o Large-R(R = 0.8)jet based on
Cambridge—Aachen algorithm

oB(V'-VH)(pb
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Current HH combination (~36 tb")
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The new combination is waiting for full run2 results.
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Summary

> Several boosted Higgs tagger are developed with improved
performance, enable us to search in the higher mass region

> New results for search of heavy resonance decaying to HH/VH

O No sign of new heavy resonance so far

> The most sensitive HH channel in high mass region, bbbb, are eagerly
awaited.

O More results with full run2 data from ATLAS&CMS will come,
stay tune
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HH — bbtt from ATLAS

Di-t reconstruction efficiency
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Acceptance x Efficiency

Search for V' with VH from ATLAS (139 fb-
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