» Can characterize the Higgs potentia

Di-Higgs

» Access Higgs self- and vector-boson-couplings
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+ QCD exponentially falling for high H pr < myy

Boosted Multi-Higgs with Jets in CMS
Raghav Kansal, on behalf of the CMS Collaboration

Boosted lechniques

+ Select for high prjets (2 300 GeV) ,

Individual ‘resolved’ jets Merged ‘boosted’ wide-radius jets
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» Missing dedicated triggers In Run 2
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+ “Soup” of AK8 jet triggers o e
* Py, Mass, single-b tagging. .. < .
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» Graph neural networks to identify Higgs jets. ..
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|+ Data-driven QCD/multi-jet BG estimates |

Mass-decorrelated tagger Is key:
Can use jet mass and tagger score (D)) as orthogonal axes for ABCD method

Constant transfer factor Ng/N, for VBF
HH4b (ABCD method)

Parametric transfer factor in m,, for ggk HH4b
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» lop quark, vector boson BGs from MC (+ corrections)

. Anti-k; clustering with typical R = 0.8 (AK8)

+ Jet pyturn-on around 400-500 GeV

Run 2 HH4b Results

| CMS Experiment at the' LHG; CERN
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.2nd highest BR: 13.4%

-uture prospects
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- Can take advantage of boosted 4b techniques

» Expect next-best sensitivity to Ky,

A
[ P-MHA )
( MatMul )
A vl
( SoftMax )
U >
Mask
‘ Scale ' ‘
( MatMu )
QT KT U —>(’ P-MHA )
o & & i
mear mear mear o
S T ()
_ e
X
Xl—1

Improves over

ParticleNet

Many more classes,

incl. top,V, and 4q
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» 2-10x improvement
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* 4b expected to play
mMajor part In bringing

HH Iimit <| at HL-LHC

» Overall, excriting times

ahead for boosted HH!
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