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2 X— H H/HY at the CMS experiment

Production

e gluon-gluon fusion of heavy resonance X
e X decays to either HH or HY

Anal
nalyses o H/Y
e H/Y decays to different final states /

e analyses target different spin and mass hypotheses

e mostly model independent, only depend on mass, spin and width

Different theories

o 2HDM \
e composite-Higgs 5 H
e warped extra dimensions

= Radion (spin 0) / Graviton (spin 2)
o SUSY (NMSSM)
e two-real-scalar-singlet extension of the SM (TRSM)
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X—=>HH/HY —=yvbb

arXiv:2310.01643 (sub. to JHEP)
SM HH branching fractions

HH— bbWW (both resonant and non-resonant):
CMS-PAS-HIG-21-005

HH— Multilepton (both resonant and non-resonant):
JHEP 07 (2023) 095

X—=YH—bbbb (boosted):
Phys. Lett. B 842 (2023) 137392

X—>HH—=bbbb:
CMS-PAS-B2G-20-004

X—=>HH—-=>bbWW /bbtt (boosted)
JHEP 05 (2022) 005

X —HY —1tbb
JHEP 11 (2021) 057


http://arxiv.org/abs/2310.01643
https://cds.cern.ch/record/2853597
http://dx.doi.org/10.1007/JHEP07(2023)095
http://dx.doi.org/10.1016/j.physletb.2022.137392
https://cds.cern.ch/record/2777083
http://dx.doi.org/10.1007/JHEP05(2022)005
http://dx.doi.org/10.1007/JHEP11(2021)057
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e limits on cross section x branching fraction:
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CMS 138 fio” (13 TeV)

m, =300 GeV m, =350 GeV im, =400 GeV

h
i

10 ——900" "0 40 100 120 940" 700 750 200 280
‘m=450GeV = | my=500GeV  |m, =550 GeV

wff—lf"_'lf—"l

o (pp —> X) B (X = HY — yybb) [fb]

(

_ L ] L | L | L ] L ] L | L | L | L | I | B T T TR R T R T |
10 100 150 200 550 100 150 200 250 300 100 150 200 250 300
--------------- : 1 '~ 1~ T 1T 1T 1T 9 1T - T "~ T T T T T 3

mX =650 GeV

e limits from 0.79 - 0.05 tb over range

_E|

t
(

of mx and my

100 150 200 250 300 350 400 100 150 200 250 300 350 400

e local 3.80 excess at my=650 GeV,

my=90 GeV (global 2.80) S

_2 '
10200200 300 400 500 700 200 300 400 500 600 700 200 300 400 500 600

m =900 GeV | my =950 GeV i m,=1000 GeV

tm=750GevV  JIm=800GeV im)(:ssoeev """

_2
10 100 200 300 400 500 600 700 100 200 300 400 500 600 700 100 200 300 400 500 600 700 800

R
m, [GeV]

(Spin-0) X — HY — yybb
I Expected limit +1 0 Expected limit =2 o
————— Expected 95% upper limit Observed 95% upper limit




6 X—=HY—vyybb results

e limits from 0.79 - 0.05 tb over range
of myx and my

e local 3.80 excess at my=650 GeV,
my=90 GeV (global 2.80)

o (pp —> X) B (X = HY — yybb) [fb]
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CMS 138 fio” (13 TeV)
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https://arxiv.org/abs/1701.04442
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e limits range over 2 orders of magnitude (~10%4fb to <102 fb)
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95% CL upper limit o(pp—X— HH) [pb]
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spin 2
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e observed (expected) limits range from 0.18 to 0.90 pb (0.08 to 1.06 pb)

e especially good sensitivity at low masses due to low lepton momentum thresholds

1000
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s X—2HH/HY—=vyybb

s X—>HH—-bbWW

m X—=>HH—=Multilepton

s X—>HY—bbbb (boosted)
s X—>HH—bbbb

e more analyses targeting
additional HH decay modes
as well as a combination on the

horizon
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e presented the latest full Run 2 resonant HH/HY searches performed by CMS

CMS Preliminary August 2023 138 fb™' (13 TeV)
- — HH — 4W/4t/2W21 — = 2| JHEP 07 (2023) 095 -
] = HH — bb,WW — = 1] (resolved) HIG-21-005 il
_!“ = HH — bb,WW — = 1| (merged-jet) JHEP 05 (2022) 005

av — HH — bb, Tt HIG-20-014 :
A\ HH — bb,yy HIG-21-011 i
. '.\ " — HH — bb.,bb (merged-iet PLB 842 (2023) 137392 ]
2 L E
- \'n . Spin-0 -
i QN Narrow Width Approximation )
SR :
_ ggF production . . -
. — Observed T i
 ---- Expected _
:I I | [ | | | | [ | | | | [ | | | | [ | | | | [ | | | | [ | | | | [ | | | | [ | | | | I:

0.5 1 1.5 2 2.5 3 3.5 4 4.5

m, [TeV]



Resonant HH/HY searches |UH
15 Summary at the CMS experiment ;h‘

e presented the latest full Run 2 resonant HH/HY searches performed by CMS
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