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Recent Boosted Diboson Results from CMS

CERN

<+ This talk summarizes five new CMS results on searches %

for boosted diboson production using boosted-jet e e e S
techniques to target a variety of BSM signals: T —

+ B2G-20-013: ZIZ/W/H]-qqll (fesonant & nonresonant) e
+ B2G-20-003: X—~aa—4b ST .
+ B2G-20-005: X->HH->4b cusrassiczoos e ek Eo b ea ere

+ B2G-20-007: X—»HH—bb+leptons cuspassicioiz s b e o ar

+ B2G-21-001: VBF HH—4b (nonresonant) Analysis summaries available at CMS web pages

+ [hese analyses have several aspects in common:
+ Looking for deviations from the SM at high diboson invariant mass
+ Hadronic H/W/Z decays reconstructed as AKS8 jets, ML jet classifiers used to identify them

+ Multi-category fit strategies that enable data-driven estimation of (dominant) backgrounds
+ Based on the ~140 fb-1 of LHC pp data collected by CMS in 2016-2018



http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G/index.html
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G/index.html
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2 Z[Z/W/H]~qqll :

+ Search for axion-like particles in diboson final states s
+ Resonant production: W' —WZand G—»22 AP--------
+ Nonresonant ALP-mediated ZZ or ZH production

searched for the first time at the LHC
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CMS Preliminary 138 b’ (13 TeV)
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+ Search for a 1=-3 TeV resonance X 10 " cosomved
---------- expected

decaying to 25-100 GeV scalars a

expected £ 16
expected + 2¢

||II|| IIIIIIII‘ |1/ IIIIl IIIIIIII‘ |

+ For these masses, a scalars are — mN/f = 1
10 B Sl T e yN/f =2

very boosted sothea—bbdecay | = @ ““~—CTrwwe—onn oo™ N/ 4

1 myN/f = 8

products are contained inside a
single AKS jet

mass =80.GeV

o [pp — X — aa — (bb)(bb)] (fb)

<+ This is the first search at the LHC
for this process 10
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+ In usual X—HH searches, cuts on 1 | , — —
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the Higgs candidate mass make X mass (GeV)
them insensitive to lighter scalars




CMS

X—HH—4b

138 fb™' (13 TeV)
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+ DeepAK8-MD provides 2.5x sensitivity gain w.r.t. double-b

+ New semi-resolved category with one AK8 jet and two b-tagged AK4 jets

+ Search for a 1-3 TeV resonance X decaying to 125 GeV Higgs bosons

+ Upper limits set on the production of spin-0 radions (left) and spin-2
gravitons (right), predicted in warped extra dimension models, significant
Improvement in sensitivity compared to 2016-only results
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https://arxiv.org/abs/1710.04960
https://arxiv.org/abs/1710.04960
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X—HH—bb+leptons

+ Search for a massive resonance X (0.8-4.5 TeV)
decaying to SM Higgs bosons (125 GeV)

+ H—bb decay reconstructed as

an AKS8 jet (DeepAKS)

+ HOWW —=|vlv (or H—=TtT—Iwiw)
decays considered as follows:

+ Semileptonic channel: AK8 qg
+ New dilepton channel: two iso

jet (low T21) + an electron or muon

ated leptons and large prmiss

+ Upper limits set on the production of spin-0 radions (
gravitons (right) predicted in warped extra dimension models

+ Significant improvement compared to 2016-only results, mostly due

to addition of the dilepton category

eft) and spin-2

+ Strongest exclusion limits to date for X = HH production modes

with leptons In the final state

oB(X — HH) [fb]

138 fb™' (13 TeV)
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https://arxiv.org/abs/1904.04193
https://arxiv.org/abs/1904.04193

CMS

VBF HH—4b
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Most nonresonant HH searches probe the Higgs self-coupling via
the ggF production mode, but the subleading mode, i.e. VBF HH
production has unique sensitivity for the VVhh coupling (k2v)

In BSM scenarios with modified couplings, a significant

fraction of sighal becomes boosted (arXiv:1611.03860)

+ This new CMS analysis searches for the VBF HH in a boosted

topology for the first time, specitically targeting nonresonant
production with anomalous couplings
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Simulation Preliminary
H—bb vs. QCD multijet

E 500<p. <1000 GeV, ™"l <2.4
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First CMS analysis to apply ParticleNet for H—=bb identification

CMS Simulation Preliminary
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https://arxiv.org/abs/1611.03860
https://arxiv.org/abs/2001.05178
https://arxiv.org/abs/1611.03860
https://arxiv.org/abs/1611.03860
https://arxiv.org/abs/1611.03860
https://cds.cern.ch/record/2707946/files/DP2020_002.pdf
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsDP21017

2 VBF HH—4b: Results
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95% CL upper limit on o(pp — qqHH)

+ Upper limits on VBF HH production set as a function of Kay,
with other couplings fixed to SM values

<« Values outside 0.6 < K2y < 1.4 excluded

+ Strongest constraint so far, koav=0 excluded for the first time
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+ 2D limit scan excludes Kay for when Kay > 0.5,
with other couplings fixed to SM values

+ Previous (single-Higgs) results suggest that
Kv has a value close to 1 [arXiv:1809.107/33]



https://arxiv.org/abs/1809.10733

Now let's discuss!
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