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Boosted Higgs at BOOST

First H(bb)+jet search
Z(bb) observation
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Boosted Higgs at BOOST (results for this talk)
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Why measure Higgs at high p;?
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Single Higgs production: all production modes contribute!
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Double Higgs production: sensitivity to new couplings unlocked

Low H momentum

CMS Simulation Preliminary (13 TeV)
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Boosted H(bb)H(bb) and H(bb)H(WW — 4q): best sensitivity to k.,

CMS Preliminary 138 fb' (13 TeV)
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Experimental view of hadronic Higgs at BOOST

1 BIG advantage:

» BOOST!: Exponentially falling background with p, increased jet tagging efficiency
3 challenges:

» Trigger: Restricts lower bound on H p; (Run-2)

» Background:

» Still large ...
» Still hard to model ... e.g. data-driven prediction for QCD



Evolution of Higgs(bb) at high p;
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Associated production of H(bb) with W(qq)/Z(qq)
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Associated production of H(bb) with W(qq)/Z(qq)
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Associated production of H(bb) with W(qq)/Z(qq)
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Associated production of H(bb) with a photon
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Associated production of H(bb) with a photon

Non-Zero Wilson coefficients greatly enhance this interaction (y pr peaks at 50 GeV):

Well-constrained by EW data
(DY processes)
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First search for boosted H(WW)
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Single H(WW) jet, pr > 250 GeV tagged with GloParT

* Assume all/nearly-all decay products are
reconstructed inside the jet

* Lepton "mini-isolation” splits analysis categories:
Ol and 1l
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1l strategy: selection bias toward H -W(lv)W*(qq)
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* Trigger dominated by non-isolated muon/electron triggers results in high py
leptons p;>50/110 GeV
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1l strategy: fine-tuning ParT for dedicated background discrimination
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Increasing H py

* Very broad mass distribution mj* : Jet+MET collinear approximation.
* Dominated by and TT backgrounds => somewhat reliable simulation.
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1l strateqgy: fine-tuning ParT for dedicated background discrimination

CMS Simulation Preliminary (13 TeV)
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Sensitivity dominated by H'ed

CMS Preliminary 138 fo~' (13 TeV)
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End goals: Measure H py distribution
Search for anomalous couplings
Constrain HH?

Run-2 got us very close, promising prospects with Run-3 data!

Thanks!



What should you do on Thursday/Weekend?
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