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Motivation

The Higgs Boson exists ... does it behave like we expect?

Due to the tiny width of SM

Higgs, tiny couplingsto .
BSM can result in

observable branching b

g

ratios. Current “model 5 |

independent” limits allow

for BRs as large as O(10%).
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Today’s talk: exotic, prompt decays of the 125 GeV boson



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-027/fig_13.pdf
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See also https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults
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See also https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults

First: BSM
decay products



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-008/

ATLAS-CONF-2021-009

C _Il 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ll_
2 = ATLAS Preliminary e Data 4% SM total =
N 40— y DY +jets tt —
€ E Vs=13TeV, 139 1b B Other =
) — _
> 30— / ]
L [ 7 / 1/ —]
— 24 -
20— +++ ’ + " 4"~ 4 7]

— y. 4 o2 4 —

— / A/ . + ]
1O§ii|ié!| ||*§§l+§|,{.; 1 ‘ ' >
_";"""+""' — P S SR S S S

IS o N B R R R EEE R Sk S S R EE SR SRk SR e e R EE SR Sk Sk e R R SEE SEE IE R S R EeE SRR s e R EE AL EEE SRR I R e o
5 T Bt e A et e R et e e o e e e e e e e e g S M oy
Y I S A S S S S O A S S S - S S S S S S A - S S S S S S M AN S
I_g 1617 18 1920 212223 24 2526 27 2829 30 31 32 3334 3536 37 38 3940 4142 43 44 45 46 47 48 49 50 51 52 53 54 5556 57 58 59 60 6162
c’ m,,, bin center [GeV]

Innovations:
 mass matching
(Mopb = Myy)
e Signal sensitivity:
« BDT per 8 GeV*
e Background specificity:
 BDT reweighting

*N.B. assumes H = aa
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Only leptonic Z decays are considered
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Next: SM decay
products

See also https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults
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See also https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults

The future
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Sneak peak: custom tagging

Low-mass Higgs decay products have significant Lorentz-boost
and thus the SM children are collimated, H = XX —(ff) (ff)

- 1007771
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Conclusions and outlook

Today, | have presented the
status of exotic decays of
the 125 GeV Higgs Boson

| have focused on new results
given the limited time - please
see the ATLAS HDBS public

webpage for further details.

‘here are still many uncovered possibilities - stay
tuned for updates in this exciting research program!







