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Vhh Introduction Vhh Non-Resonant Search

Vhh is a very rare process in the SM, with a production cross-section at 13 TeV of < 1 fb.
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e Sets initial Vhh cross-sections limits with full Run-2 (139 fb~1) dataset! }j — Ys=13TeV, 139 b " Vhh V+23b S
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An observed upper cross section
limit of 183 times the Standard
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expected limit of 87731 is set.
The weaker observed bounds
compared with expectations are

At LO, 3 different Standard Model (SM) Feynman diagrams can produce this final state. e

Analysis also targets two resonant signal searches! o E - largely due to small excesses of
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Targets final-state with V decaying leptonically and Higgs boson decaying to a pair of b quarks.
» Different lepton and ET'">° requirements depending on the channel.
* Two main backgrounds (tt, V+jets), constrained by dedicated tt & V+jets Control Region (CR).

* Remaining backgrounds are minor (<10%), and contributions are normalized to oTpeory-

10

IIIIIIJl

95% CL limit on o(WH)xB(H—hh—sbbbb) [fb]
95% CL limit on 6(ZH)x B(H—shh—sbbbb) [fb]
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Trigger ks single-lepton single-lepton single-lepton single-photon 300 400 500 600 700 800 900 1000 300 400 500 600 700 800 900 1000
= 1 tight electron = 2 loose leptons = 2 loose leptons = 1 photon with m, [GeV] m, [GeV]
Lepton () loose leptons with pt = 27 GeV (eTe” orutu), (e ™), pr > 150GeV,
or photon OR 1 medium muon > 1 lepton with > 1 lepton with 0 loese leptons Observed (solid black curve) and expected (black dashed curve) 95% CL upper limits on
with pr > 25 GeV, pr > 27 GeV. pr = 27GeV . . .
0 additional loose leptons 81 GeV < myp < 101 GeV production cross section for WH(hh) (left) and ZH(hh) (right)
| Ess > 150 GeV, | Slight excess observed in WH(hh) fits Slight excess observed in ZH(hh) fits (right) at
PT S(Ey %) > 12, Ep™ > 30GeV — — — (left) at my = 315 GeV: local my = 550 GeV: local significance 2.7 with
AG(P™iSS, )| > 1 S : - o N '
I - , significance 2.5 with corresponding corresponding global significance 1.3.
Jets = 4 jets with pp = 20 GeV and passing the 85% b-tagging WP

global significance 1.3.
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tagging scores of the four highest-score jets in the V+jets (left) and tt (right) CR’s. sig. 1.6. tan(f) = 1.0 & my =350 GeV.
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