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Qutline

@ Three new CMS searches for additional low-mass Higgs bosons
presented here for the first time!

% All using full LHC Run 2 data!
@ Exotic SM-like H,s2>a,a,2>pubb or ttbb (12 GeV<m_;<62.5 GeV)
CMS-PAS-HIG-22-007 (includes CMS-PAS-HIG-21-021(uubb) +
combination) Motivated by significant BR in 2ZHDM + S models
http://cds.cern.ch/record/2853298?In=en
@ SM'“ke H%’Y’Y (70 G‘eV<rnH<:|-1O GeV) Credit: CMS Low-Mass H->yy team >
CMS-PAS-HIG-20-002 Allowed in many BSM models My
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-
results/HIG-20-002/

@ LFV SM (H,,s) or SM-like Exotic X->epu (110 GeV<m<160 GeV)
CMS-PAS-HIG-22-002 Exotic case with m,<2m,,, motivated by
potential constraints on Type [Il 2HDM
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-
results/HIG-22-002/index.html

% Conclusion and perspectives
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Prmcnpal backgrounds: DY, ttbar, single t, dibosons

H—2a,a,2uubb (CMS-PAS-HIG-21- 021)
Wbb—lZS)

(Myp —m

Tbb

* Exploit | _

ua)
’

and ,

with requirementon 2, = 22 +x4
* 5 event categories based on jet p;, b-tag scores,

additional jet activity

UH

e Data-driven background modeling

e Unbinned ML fit to m,, distribution

H—>a,a,2>ttbb with ut,, et,, eu channels
* Exploit DNNs with important discriminating
variables: m,_., transverse mass (¢, Pymi)

(both smaller for signal),

D; =p;— 0.85p‘éi5

e

where (

is bisector of directions of visible T decay products
transverse to beam (small for DY, large for ttbar),

* 14 event categories based on 1,>1 b-jets, DNN
* Mostly data-driven background modeling

* Binned ML fit to m__distribution

Events / 0.05

http://cds.cern.ch/record/2853298?In=en
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Exotic SM-like H,,c=2a,a,2npbb or ttbb (12 GeV<m,,<62.5 GeV)

CMS-PAS-HIG-22-007
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Exotic SM-like H,,.=2a,a,2pnubb or ttbb (12 GeV<m_,<62.5 GeV)

http://cds.cern.ch/record/2853298?In=en CMS-PAS-HIG-22-007

* 95%CLULon B(H—=2a,a,2>tthb)
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* Only channel providing

* Most sensitive channel, sensitivity down to m_,=12 GeV

limits as low as 1.4%
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95% CLULon: B(H-a,a,~>puubb)

Exotic SM-like H,,:=2a,a,2nubb or ttbb (12 GeV<m_,<62.5 GeV)

http://cds.cern.ch/record/2853298?In=en

& CMS-PAS-HIG-22-007
B(H—2a,a,2&bb) combination

v B(H—2a,a,2ttbb)
={0.17-3.3} X 10 ={1.7-7.6} X 102 ={0.7-7.7} X 107
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Principal systematic uncertainties

Source

Uncertainty on bestfit signal strength [%] |

JES variation in ypubb signal samples
Signal theoretical uncertainty
QCD normalization in Ttbb channel in 2017
QCD normalization in Ttbb channel in 2018
tt+jets cross section normalization in TTbb channel

< 11 >
3
3

3

Limits improved wrt expectation from lumi increase:
Improvements to x> method for pubb and use of DNN
for tthb

First H,,c2a,a,21p(tt)bb results with Full Run 2!
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Exotic SM-like H,,c=2a,a,2nubb or ttbb (12 GeV<m,,<62.5 GeV)

http://cds.cern.ch/record/2853298%?In=en CMS-PAS-HIG-22-007
* Interpretations in 2HDM +S : 95% CL UL on B(H—2a,a,=2&bb) with ¢= {p,t} in (tanp, m,,) plane
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 Typesllland IV: 95% UL on

Ma, (GeV) Ma, (GeV)

B(H—=2a,a,) : contours@16%: ypg Il with tanf=2.0: * Type IV with tanf3=0.6: 95% UL on
combined upper limit on 95% UL on B(H=a,a,) B(H—2a,a,) between 0.23 and 0.05
H,,s>BSM in Run 2 (Nature between 0.07 and 0.01 6
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E 1.6_| L | L ‘ | T T ‘ ‘
= - H-ovy — Observed

: CMS-PAS-HIG-20-002
\ ; w S M B | | ke H ew ( 70 G ev< m H< 1 1 O G e\/) CMS 19.7 fo™ (8 TeV) + 35.9 o™ (13 TeV)
o http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/ R

» Search for narrow signal peak over smoothly-falling background (direct yy, I 12; !ZZEI:;Z'
reducible y + jet, jet+jet processes) except for relic Z->ee x

» Event reconstruction/selection, y ID techniques (BDTs), signal and data-driven 2
background modeling with discrete profiling method inherited from SM H=2>yy ;ﬁ .
analysis / T o

* Major changes wrt prior version (PLB 793 (2019) 320) (2012+2016 data): % 2 LB 703 (2019) 320 7

* Kinematic event selection BDT (p;/m,,, 1, cos(¢,—¢,), both PhotonID BDT S w0 e w0 e ;nyg(;;\;;o
outputs, mass resolution wrt correct and incorrect vertices, vertex probability) CMS  Simuiation Preliminary

2018

reoptimized and events categorized for low-mass case e i
L — eV gg i
| ]

. —DbyMc

* Rejection of photon candidates also reconstructed as electrons “F ‘

» Electron/relic Z>ee veto (based on pixel detector hits) reinforced with:

vents /0.2

* Maximum value of In (Xp;?/GeV?)[tracks in chosen vertex] as function of py,, 0.8
» 2017/18: Events with additional jets selected for class targeting VBF process 0.04

» 2016: data reanalyzed with improved calibration o0zl

* Major systematic uncertainties: per-photon energy resolution <20%,
renormalization and factorization scales<14%, UE modeling <27%, PS<16%, JES °
corrections (VBF class) <16%.

e

10 12
In(}’ pi/GeVz) of chosen vertex
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SM-like H=2yy (70 GeV<m,;<110 GeV)

CMS-PAS-HIG-20-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/

* Observed and expected 95% CLULon o X B * QObserved local p-values for 2016, 2017, 2018 and
relative to SM-like expectation (production combination
processes assumed in SM proportions) ° 1 SMS Prefiminary 1322 b (13 TeV)
EI T TT | TrTTT | TrTTT | TrTTT | TTTT | TTTT | TTTT | T TT IE
CMS Preliminary 1322 b (13 TeV) = 2 T E
aE'J | [LERAN RN LN AN LA LA RN R § il 3."1— :1
E E H— vy — Observed ] E" 1{]-‘; v 4°°
0.9 — 8 = =
T - Beweced o 3 o q20
T 0.8 ] -
1 S U Expected + 20 1 1072 =
0.7F = E H— yy E
* - B i
S 06 E 10°E 4 3°
g 0.5 _; E ——— Ohbserved 13 TeV (2016) E
& = [— Observed 13 TeV (2017) |
— N 104 =
; - . § — Observed 13 TeV (2018) E
T :_ _: -: — Observed 13 TeV (Run 2) S t 4o
L — 10° =
E ~ :I 111 | 1 11 1 | 1 11 1 | 1 11 1 | 111 1| | 1111 | 1111 | 1 11 I:
” - 70 75 80 85 90 95 100 105 110
I :I 111 | 111 1 | 111 1 | 111 1 | 11 1 1 | 111 1 | 11 1 1 | 111 1 mH (GEV)
o .
o7 808 90 % mr?] }%5&\};{1 * Modest excess with ~2.9c local (1.3c global)
H

significance at m,,=95.4 GeV, more data needed to

* QObserved absolute 95% CL UL on o X B between 15-73 fb conclude!
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70 75 80 85 90 95 100 105 110
m, (GeV)

* 100% production via
gluon-induced
processes (ggH, ttbarH
in SM proportions)

H=2>vy (70 GeV<m,<110 GeV) CMS-PAS-HIG-20-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/

CMS Prelrfmnary

CMS Preliminary 13227 (13 TeV)

13227 (13 TBV)

=
=]
&

H— 1Y — Observed _'
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&

Oy % BH = 17)y5, o, (PD)
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70 75 8 85 90 95 100 105 110
m.. (Ge\)

* 100% productionvia  * 100% production via VBF * 100% production via VH
fermion-induced
processes (VBF, VH in

SM proportions)
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CMS

e ]

m SM-like H>yy (70 GeV<m, <110 GeV)

CMS-PAS-HIG-20-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/

‘Signal’ strengths p fixing m_=95.4 GeV

<10°CMS preiiminary 132.2 " (13 TeV)
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- — - 073
@ 20— T 2017Class1 | 0.07 %5 E m, =95.4 GeV i E m,, =95.4 GeV
n [ ] 2017casso [001%F : 2017 | 001702 -
0 ol | L 2018 VBF Tag u41"“" " N .
| | 1 | | | 1
component sublracted] ~ 2018 Class 2 -u 1055 .
= — | |
2 2018Cass1 | 0. 50 2018 | 03575 -
— B ] [ ]
i 2018 Class 0 ﬂ%‘lgll | | 1 I A A A ||=||||||||||||||||||||||||
E -5 0 5 10 15 -2 - 0 1 2 3 4 6
% 3 -~ -~
—5 B H
F0 80 80 100 10 120 . f he 3
m,, (GeV) » for the 11 event classes or the 3 years

with S+B fit for m;=95.4 GeV

S/(S+B)-weighted m  distribution

¥v2 compatibility probability: 68% x> compatibility probability: 6%

* First search for new diphoton resonances in this mass range with full
LHC Run 2 data!
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LFV SM (H,,<) or SM-like Exotic X2ep (110 GeV<m, <160 GeV)

CMS-PAS-HIG-22-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-002/index.html

» Targets ggH and VBF production modes
* Principal backgrounds: ttbar or WW=>leptons, DY with mis-id lepton
* Exploit BDTs with important input variables: p;...., Pr-centrality,
p-balance ratio, jet-related variables, and Zeppenfeld variable for VBF:
* 4 ggH, 2 VBF categories based on BDT scores

1t — (g + ) /2
Ay (j1j2)

CMSPreI.'mmary ggH 138 fo™! (13 TeV) CMS Preiiminary IVIBF 138 o' (13 TeV)

* Data-driven background modeling @ T e N " —
f. d. ‘b . g 10° mm Diboson mm QCD W EWW/Z, Welets, SM Higgs S 1% m BN QCD  EE EW W/Z Welets, SM Higgs E
[ ] [ I B DY+J v G Sec. 60 Stat. Unc. ] = Dib B DYilets w2z C Sec. (I Stat. Unc.
ML fit to Mme,, Istribution 8 e I il A 12 | = +om X 135 2 onmet 0%
o 110tk 4
~ -~ = 21
£ i i {2 | BT
- m om
_ : _— g | : gw Discarded 25
* Principal systematic uncertainties i o
Systematic uncertainties ggH mode (%) VBF mode (%) : i
Muon identification, isolation, and trigger <1 <1

Electron identification, isolation, and trigger 2

2
b tagging efficiency <1
Jet energy scale 3
Unclustered energy scale 0 — — - _ — o
/;

Trigger timing inefficiency <1 o155 1 o

Integrated luminosit <2 <2 @ | A o

Pllos y = S I IAA A 5 é/////f//y //////// %W/W%/
Parton shower - @ O osf | | | | / A |

Ren. and fact. scales 4 00 o0z o0z 06 0.8 ' _ '_ 10 8_0 0o 04 ' ' 1.0
PDF + ag 2 2 ggH BDT discriminant VBF BDT d|scr|m|nant
Effect of the ren. and fact. scales on the acceptance <2

Effect of the PDF + ag on the acceptance <1 11
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LFV SM (H,,5) or SM-like Exotic X2ep (110 GeV<m,_ <160 GeV
CMS-PAS-HIG-22-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-002/index.html|

CMS Preliminar 138 fb' (13 TeV
1 I I | 1 1 1 | 1 1 Iyl I 1 1 1 1 1 ‘ ) I 1 |(| 1 1 | \) 73CMS Preljminary 3 fb-1

ggHcat0 B 10 B L L
0.52 (0.81) x 10 >

B 95% CL limits m S
g%:l (?Ja;;)x 10 * Observed
S - B Expected x| Y E ey géfg:
ggHcat2 x  Expected + 26 g§§§§:§.
1.40 (1.30) x 10
ggHcat3 . 107° | :

10.34 (6.97) x 10 |
VB FCB.TO ; ; tessseesetitenits:
2.08 (1.72) x 10* i ) .

VBFcat1
3.96 (3.25) x 10°*
Combined 1077 - .
0.44 (0.47) x 10 107 10
EETTRTN ARSI AR TN SR T TN AN ST ST ST ARSI |Y |
0 2 4 6 8 10 12 14 ep
. -4 . .
95% CL limit on B(H(125)— ep) [x 107 * Constraints on LFV Yukawa couplings: | Y, |, Y .|
- - - i 0 LY
e Observed (expected) combined limit on B: 4.4(4.7) X 10 Observed (expected) 95% CL UL:

most stringent direct limit to-date! V| Yeu |2+ | Vel 2 < 1.9(2.0) x 104
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LFV SM (H,,¢) or SM-like Exotic X=2ep (110 GeV<m, <160 GeV)
CMS-PAS-HIG-22-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-002/index.html

— QIMSI ﬁﬁ?lfr?f??(¥l 1 | L | L LI |1I318I ;flb-l1l(l1|3| TﬁY) 1CMS Preliminary 138 fb-1 (13 TeV)
Q : : ()] é\ T | LI [ L | L | L | L LI | | | L | LI I§
E 8- 95% CL limits - TE . .
3. F : e | g I
o B —e— observed i 1 e S
T - ] 107 E
N - expected + 1o - - 3
x 6} di2 { - 26 :
L e expected t 2¢ . - A R
l g - 107 E
S ] - ]
o 4 . : :
c B Y B0 oAb
o . 10°F =
= ] - X—ep L J
E i —— Global p-value ]
(__l) 104 T Local p-value "'.‘,-" —
2 I - : ]
[p] - ] B i
(o)) P_\|||||\||‘|||||\|||||\|||||||||||\||\||||||||||||_ —5\||\|||||‘|||||\|||||\||||||||||||||\||||||||||||
10 115 120 125 130 135 140 145 150 155 160 10410 115 120 125 130 135 140 145 150 155 160
my [GeV] m, [GeV]
« Observed & expected 95% CL UL on * Excess observed for m,,~146 GeV with global
o (pp>Xep) (2.8 ¢) and local (3.80) significances

* Notvisible in ATLAS m,, spectrum (PLB 801 (2019)

135148), more data needed to conclude!
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M7 LFV SM (H,,c) or SM-like Exotic X=2>ep (110 GeV<m, <160 GeV)

CMS-PAS-HIG-22-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-002/index.html|

w CMS Preliminary 138 fo'' (13 TeV)
LI ] L 1 | LI LI I 1T 177 I LI LI | LI [ 1T T |

ggHcat0 I

7.57 (3.62) I

— 95% CL limits —

E%GH&E‘;J) I Observed
- L - Expected =16 _|
ggHcat2 . . X Expected t 2c
11.68 (5.96)
o o IR
53.25 (34.01)

VBFcat0

12.60 (6.53) - :
VBFcati

22.11 (12.52) - :

Combined I ]
5.77 (2.05)

A I I T I AP
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95% CL limit on o(pp — X(146)— eu) [fb]
 Qbserved (expected) 95% CLULon

(pp—=2X(146)—2>ep) for each category and for

their combination

S/(S+B) weighted events / GeV
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¢ Data

— S+B fit
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1 I110I | |1

‘!
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S/(S+B)-weighted m,, distribution with S+B fit

for my, =146 GeV

First direct search for extra Higgs with m<2m,,,
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Conclusions and Perspectives

% Presented three brand-new CMS searches for additional low-mass Higgs bosons using full LHC Run 2
data: No evidence for the existence of extra Higgs bosons has been found so far:

v
D

Data up to 2022- 11 28

% Exotic SM-like H ,s2>a,a,>ppbb or ttbb (12 GeV<m,_;<62.5 GeV): First results with Full Run 2!
Stringent limits set in context of Types II,1lIl and IV 2ZHDM+S

@ LFV SM (H,,c) 2eun: Most stringent direct limit to-date: BR< 4.4X10~

% LFV SM-like Exotic X->eu (110 GeV<m,<160 GeV): First direct search in regime m<2m,,. Excess at
m, ~146 GeV with 3.8c local (2.8c global) significance

@ SM-like H>vy (70 GeV<mH<110 GeV): Excess at m =95.4 GeV with 2.9c local (1.3 global)
significance. First diphoton resonance search in this mass range with full LHC Run 2 data

% More (Run 3) data is needed to conclude on the nature of these excesses....and it's on HLeﬂgvay'
(250fb- 1) . - =

2022 (pp 13. 6 Te

-LHCDI d4149fb"
- CMS = CMS Re d d: 38.04 b ! 136 Tev I3 13.6-14 TeV
a Online energy
= 40|
> splice consolidatio or oI|m|t HL-LHC
) 7Tev 8T8V o eollimato interact e triplet
§ 2022...2016 — anp ]e,ct leglons Civil Eng. P1-P5 eam d ation limit installation
E 30}
: B e e WEEN B e e W ) e e e e i W |
E S0l ATLAS - CMS 5to 7.5 x nominal Lumi
;5)3 experiment upgrade phase 1 ATLAS - CMS
£ PEMPPE  ominailum  2Xnominal Lumiy ALICE-LHCb | 2xnominalLum : il upgrade
= 107 75% nominal Lumi upgrade
kS —

. . . \ ' . . . . o | integrated 3000 fb!
o= R R EXd 190 fb EXd luminosity TRl
oW e O L pd ee® et o o W w9

e Dlt UTO) e > HL-LHC TECHNICAL EQUIPMENT:
ate .
op . o . . . Ci L
https://twiki.cern.ch/twiki/bin/view/CMS DESIGN STUDY 29 | PROTOTYPES _— CONSTRUCTION ‘ INSTALLATION & COMM. HH PHYSICS
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CMS

— o et

Exotic SM-like H,,s=2a,a,2uubb or ttbb (12 GeV<m_,<62.5 GeV)
CMS-PAS-HIG-22-007
ttbb category definitions

* uubb category definitions

Categories for selected events

Lowpr

VBF

TL
™
1T

at least one b-jet with pp < 20 GeV

two add. jets with pp > 30 GeV,
|| < 4.7, and my > 250 GeV

looser b jet passes L but fails M
looser b jet passes M but fails T
looser b jet passes T

Table 5: Event categories and subregions for the TTbb channel. The values correspond to the
transformed DNN score used to define the signal (SRn) and control (CR) regions.

Exactly one b jet At least two b jets
S5R1 SR2 SR3 CR SR1 SR2 CR
en2018 | >099 | € [0.950.99 € [0.85,095] | <0.85| >0098 | €[0.94,098] | <0.94
en 2017 | > 0985 | € [0.95,0985 | €[0.85095 | <085| >097 | €[0.930.97] | <093
e 2016 | >099 | € [0.95 099 € [0.85,095] | <0.85| >098 | €[0.94,098] | <094
Exactly one b jet At least two b jets
SR1 SR2 SR3 CR SR1 SR2 CR
et 2018 | >097 | € [0.945,097] | € [0.90,0.945] | <090 | > 0.96 NA < 0.96
et 2017 | > 0985 | € [0.965,0.985] | € [0.93,0.965] | < 0.93 | > 0.985 NA < 0.985
ety 2016 | > 0.985 | € [0.965,0.985] | € [0.93,0.965] | < 0.93 | > 0.96 NA < 0.96
Exactly one b jet At least two b jets
SR1 SR2 SR3 CR SR1 SR2 CR
Ut 2018 | >098 | € [0.950.98] | €]090,095 [ <090 | >0.99 | € [0.960.99] | < 0.96
Uty 2017 | >097 | € [0.94,0.97] € [0.90,094] | <090 | >098 | €[0.94,098] | < 0.94
HTR 2016 | >097 | € [0.94,0.97] € [0.89,094] | <0.89 | >097 | €[093,097] | <0.93
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M1 Exotic SM-like H,,s>a,a,2> upbb or ttbb (12 GeV<m,,<62.5 GeV)

CMS-PAS-HIG-22-007

Post-fit m_. distributions, ut, final state
at least 2 b-jets SR

e ]

* Post-fit m_, distributions, pt, final state
1 b-jet SR
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Chas, |

!

w SM-like H=2yy (70 GeV<m,;<110 GeV) CMS-PAS-HIG-20-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/

 Signal modeling (sum of Gaussian functions), 2018 * Background model fit, stat.uncertainties only, 2018

CMS rreiiminary 54.4 fp (13TeV)
. . . . > 2 T T ‘ T T T T I T T T T T T T T I T T T T | T T T |_
CMS Simulation Preliminary 2018 2 008" Class 0 4+ Daw -
> Fr T T T[T T T T[T T T T[T T T T [T T I T[T T T T[T T T = 1800: . .
& 180 H—=>71v All classes £ 1600[ Bt E
7o) 1 C N L%J 1400 B <10 ]
e o0F ﬁ% Simulation . 1200 26 ]
_.‘E 140:_ —: 1()00:— —Haw(mH=QOGeV)><1OE
[ - _ : 7
C|>_) 100 — Parametric E 800 - 3
L B model a 600 E
100 - 400F- =
a0l c,, = 1.54 GeV E 200p- H =Y E
B B L [ ]
__ __ T SUEF 7 LIS B |
60 FwhM = 2.97 Gev : 8 eof, | | | '
40 - = = }
0 5 T anm I I I ‘ ‘ ‘ I I EE-'. E FLL‘ : e I_ -._'(IU _80 1 1 ‘ 1 1 1 1 I 1 1 1 | J 1 1 1 1 I 1 | 1 1 I 1 1 1 1
70 75 80 85 90 95 100 105 S 70 80 90 100 110 120
m,, (GeV) My (GeV)
Event class 0 1 2 VBF
2016 Family /Order Power Law 1 Bernstein 4 Exponential 3
DCB + Exp. Fraction (%) 3.0 3.1 3.3
» Families/orders of best-fit background functions with T amly/Onler emstein ) Exponental Bemsteind Dot )
. B Xp. Fracuon (/o . B . B
DCB+eXponent|a| fractlons 2018 Family /Order Laurent 1 Bernstein4 Exponential 3 Bernstein 2
DCB + Exp. Fraction (%) 0.5 4.1 4.8 2008
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CMS, /|

» (Category definitions and sensitivities

LFV SM (H,,<) or SM-like Exotic X=2ep (110 GeV<m, <160 GeV)

CMS-PAS-HIG-22-002

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-002/index.html|

Analysi.s ' BDT Ooff ggH mode VBF. mode B s/\B
categories discriminant (GeV) fraction (%) fraction (%)

ggH cat 0 0.89-1.00 1.7 22 94.2 5.8 79 2.5
ggHcatl  0.77-0.89 21 55 96.4 3.6 399 2.8
ggH cat 2 0.46-0.77 24 60 96.0 4.0 1046 1.9
ggH cat 3 0.00-0.46 25 21 94.4 5.6 3755 0.3
VBEF cat 0 0.94-1.00 1.9 2 23.7 76.3 1 2.2
VBF cat 1 0.78-0.94 2.2 2 42.2 57.8 10 0.8
VBF cat 2 0.00-0.78 2.4 2 61.8 38.2 161 0.2

Observed (expected) limits on B by category: H,, case

Category ggHcat0 ggHcatl ggHcat2 ggHcat3 VBFcat0 VBFcatl Combined
Observed limit (107%) < 0.52 < 0.84 < 140 < 10.34 < 2.08 < 3.96 < 0.44
Expected limit (10~%) < 0.81 < 0.80 < 1.30 < 6.97 <172 <3.25 < 0.47

Observed (expected) limits, best fit and local significances by category: case X=2epn

Category ggHcat0 ggHcatl ggHcat2 ggHcat3 VBFcatO0 VBFcatl Combined
Observed limit (fb) <757 < 4.56 < 11.68 < 53.25 <1260 <2211 <b5.77
Expected limit (fb) < 3.62 < 3.51 <596 < 34.01 < 6.53 < 12.52 < 2.05
Best fit (fb) 4111382 129118 650138 231311087 53413%F 887773 3.8211iS
Local significance (¢) 2.3 0.7 2.2 14 2.1 1.5 3.8
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distributions, ggH and VBF categories
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