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ne~SLide Motivation

Hypercharge ‘ Hnggs portal,
portal, Neutrino portal, chance for rare
constrained bj mosk im{o exotic Higqs
low-energy comes from the decays
probes v experiments



The Higqs Is \f@.rv
Sewnsitive

Higqs width:
I'w=128 GeV) % 4 MeV

The sharp raise of the 22~
and WW* channels just
opens up. Enough to
measure these channels,
not enocugh to overwhelm

the bobkal widkh.
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Small BSM couplings can yield considerable BRs



Cateqorization:
Assumptions
o The observed 125 GeV Higgs is principally
responsible for the EW symmelry breaking

@ The Higgs is mosﬂj SM-Lilkee, the exotic
c&e«aavs are rare

o Restrict ourselves to exotic c&ecajs unko 2
neutral Light BSM particles that might or
might nok ci@.«mv baclke ko bhe SM



Classification of
Beaavs
K‘ Two long-lived or stable Light BSM
particle. h — invisible mode
Higgs to two, one of the particle is




Classification of
Be&&js

Higgs to two, with subsequent
decays o the SH

— BASEE ciaughﬁers underqgo cascade

decays, e.9.

example signature

The daughters undergo 1—3 decays
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| »asvwﬂow‘?’rabe
Modes

o Lep&oms ak hadron collider are easy
Fo sycﬁ

o Higgs mass is fully reconstructable m
no MET

with assumption BR(Zv— i) = 0.3
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* More.
"Bufﬂfwu E Modes

Possible problems: the leptons are still there, but
the Higgs mass is impossible to reconstruct

Exampi.@_: h—4-1

Merely 7 TeV bounds,
but the Emprovamemﬁ
with the current daka is
probabij mild, Cub-
and-count




'‘Recent” Progress:

I ﬁ(b .

CMS—PAS—HICr=14— 041 These results qo to the
=y Tange of <0.1% (muons
B8 Expected - 20 IS are distinctive). How

Expected = 1o Preliminary

- Observed much do we exp@;«t&,?
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"Recent” Progress:
h — 4b

Atlas, 1606,0%391

ATLAS (s=13TeV, 3.2 fb"

WH)xBR [pb]
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Currev\ﬂv cannol even exclude
BR = 1loo%. Wrong way to 907



What To “»xpe{:‘%
from the HL LHC?

Easy channels — statistics limited (leptons).
Difficull channels —backqrounds Limited.
Trigqers?

More insktanbkaneous Lumi;v\osi,&v —
higher is the Pii.eup.

Can we do belbber Ehan
Ehabt? Can we expwi,& dd %
Other chawnnels?




HE LHC: Easy
Difficult?

> The prc;)cim:&aon cross seckions will be much
higher

Increase i tth cross section — new appar%umi&es?

Soft objects will become even more ditficult to

identify
' The trigger threshold will 90 up

- Can we exploit the hh channel to find the exotic
d@.tajs?



Cubtloolk

Exotic Higgs ci@.t&js can emerge i many RSM scewnarios

The easy detajs (inko the leptons with full mass
reconsktruction) are already nicely constrained

Hadronic modes and the wmodes with MET are skill
mos&i.j Lna’kireaﬂv conskrained

The most “recent” progress in some difficult channels
motivates looking for new strategies

- Fubure colliders: can we use new channels? Can we do
better than just looking for comstraints in associated
produ&%mms mode?



