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Explore BSM Higgs territory

Dark matter Naturalness
° Theoretical models

= .MSSM, 2HDM, Additional EW singlet
= Composite Higgs Model

Experimental results

Theoretical models inspire constraint theoretical models
new experimental searches

Experimental searches for
 Extra Higgs bosons, gauge bosons

n(125) property

: measurement
 Heavy resonance, light scalars

 LFV, displaced decay, invisible decay



BSM Higgs at ATLAS and CMS

Charged Higgs

Heavy neutral

Higgs
HESTy HE>tb h->eTt,ut
A/H%TT A/Héttbar Hii%lili Hi9WZ t%Uh, ch
H->77 A->ZH / zh \_ J

h to light
bosons

\H%WW /

ATLAS Higgs results: h=>vp,ve h=>Z .1 Zaark
https://twiki.cern.ch/twiki/bin/view/AtlasPublic

/HiggsPublicResults Z(Ll)+h(inv) h—>aa—>4b

CMS Physics results: \ / \ /

https://twiki.cern.ch/twiki/bin/view/CMSPublic/



https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsFP

Complex object matters

Heavy neutral Charged Higgs

Higgs

h->et,ut
A/H->TT A/H->ttbar

HE==S1F1 | HESWZ t->uh, ch
H->Z7Z A->ZH / Zh \_ -

Sidenote:
* Pileup sensitive objects, e.g. T, b-jet, E;™'s, displaced
decay important and challenging at the HL-LHC

ATLAS Higgs results: h=>vp,ve h=>Z .1 Zaark
https://twiki.cern.ch/twiki/bin/view/AtlasPublic

/HiggsPublicResults Z(Ll)+h(inv) h—>aa—>4b

CMS Physics results: \ / \ /

https://twiki.cern.ch/twiki/bin/view/CMSPublic/



https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsFP

Towards HL-LHC

= Yellow report
= Relevant prospect studies



Status of the yellow report

Editors on board
« Common editing effort will be initiated soon!

9. BSM Higgs (CMS: Martin Flechl, ATLAS: Lei Zhang, LHCb: Martino Borsato, Theo:
Stefania Gori)
a. Searches for additional Higgs bosons in fermionic final states (taus, b's,
muons and tops)
b. Searches for additional Higgs bosons in diboson final states.
Searches for intermediate mass Higgs bosons (60 GeV - 120 GeV).
(Heinemeyer)
Searches for low mass Higgs bosons (up to 60 GeV).
. Covering the MSSM and 2HDMs (J.M.No)
Covering Twin Higgs models (Redigolo)
Interference effects in heavy Higgs searches. (M. Carena, Z.Liu)
. New techniques for reconstructing highly boosted heavy Higgs bosons
(Klimek)
Exotic decays of the Higgs boson (D. Curtin, Z.Liu, L.T.Wang)
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Status of HL-LHC prospect studies

_

Invisible
Exotic  LFV v
decays  Displaced %

4jets/4u

A->Zh 4 4

TT (74 v/
Additional pu v v
scalars 7z (+ZZ—llqq) v

WW v

vy low mass t/

Legend: Past studies, Wishlist for 2018




Additional Higgs bosons: fermionic channel
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Additional Higgs bosons: bosonic channel

Configuration 3 with <Ng,>= 140
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Dark matter search: h—invisible

FTR-16-002-pas
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Constrain BSM from h(125) measurement

e Main selling points of HL-LHC
e Be able to constrain various BSM models
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Analyses In our wish list: 1
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Di-photon low mass

CMSs Preliminary
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Analyses In our wish list: 2

Low mass up resonance search at LHCDb

= Advantage: low-p; trigger thresholds and good online p identification
) 90% CL exclusion regions on [m(A’), %
107 g
- e A L B S B R I !
é T LHCb T(1S) 95% CL u'pper limits ] it |
s [ rmome Tes) o Mebmereted | é
T 15 . ) 95% expected 107
% arXiv: —— Observed :
% 1805.09820 — gﬁ:iﬁﬁ:ﬁiﬁ . 10*‘ ; W . [ LHCb prompt-like
: - 'PRL 120 (2018) 061801 :i-_]'.lfi}i |
: m(A") [GeV ] 10
o1 I l I a ::
6 8 10 12 14 [ |
m(¢) [GeV] ) 1L
up res. prospect at HL-LHC @
References: PRL 115 161802 (2015), PRD 95, |
071101(R) (2017), PRL 120, 061801 (2018), ;
arXiv:1805.09820, JHEP03(2018)178

0.5 1.0 2.0
m, (GeV)

Phys.Rev. D97 (2018) no.1, 015023 |,

1.0




= Status of BSM Higgs physics prospect studies at HL-LHC,
as well as the yellow report are presented

= Several prospect studies are on-going and will ready soon.
Do we miss anything important? How to prioritize?
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