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@ Search for Higgs self-coupling predicted by SM
@ Search for new particles through Higgs (BSM)
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Signal of Di-Higgs Production
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Advantage and Challenge of ZZ Production Channel

Search

Comparatively low background (41 + bb)
Less dependence on high pile-up

Statistical error dominates due to low signal
Can be improved with high luminosity!

Faithful reconstruction of bb jets at high luminosity is still challenging

bb WW 99 TT CC ZZ Y Zy MM iy
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Current MC Sample

@ SM Higgs self-coupling
@ SM Yukawa di-Higgs production
@ BSM models with Mx from 260 to 5000 GeV
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Current Observation

non-resonant limits:

Analysis yybb yyWw* bbrr bbbb Combined
Upper linit on the cross section Jpb]
Expected 1.0 6.7 13 0.62 0.47
Observed 2.2 11 1.6 0.62 0.69
Upper limit on the cr¢ss section relitive to the SM predictipn

Expected 100 680 130 63 48
Observed 220 1150 160 63 70
resonant limits: 10° T T i
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Major Background

@ SM production of ZZbb (VBS, triboson, loop-induced...)

@ Four leptons from the backgrounds are mostly from on-shell Z boson
(important for mass cut)
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Selection Design

@ Mass cut (Higgs, Z, Z*)
e 116.e3 > massZ1 > 66.e3
o 116.e3 > massZ2 > 5.e3

@ Kinematic cuts (Pt, Eta)
e Ptl > 20.e3, Pt2 > 20.e3, Pt3 > 10.e3
e abs(Eta) < 2.7

© individual lepton selection

o type: eeup, eeee, pppp
e isolation: min delta R for /y, b > 0.1, min delta R for A,/ > 0.2

@ lepton quad selection
o min(abs(massZ1-Zmass) + abs(massZ2-Z*mass))
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Kinematic Analysis

Weighted Events

Weighted Events
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e Optimize selection design to increase sensitivity (signal to background
ratio)

e Study multi-variable technique (BDT) to increase sensitivity
e Extend the analysis to ee/upu + vv
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The End
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