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» Although the Higgs boson discovered at LHC so for is compatible with the SM Higgs boson, there is
still room for BSM

» Many BSM models (e.g. NMSSM, 2HDM, Georgi-Machacek model) provide a Higgs boson that is
compatible with the LHC observed 125 GeV boson, and additional Higgs bosons or (pseudo-)scalars

» Discovery of additional scalars would be an unequivocal sign of new physics

» In this talk, CMS latest results of the searches for additional scalars with at least two photons
Included in the final states will be included and presented

v' Direct search for a SM-like low-mass Higgs boson with H=>yy (70 GeV<m <110 GeV)
CMS-PAS-HIG-20-002

v' Exotic decays of Higgs boson with the new scalar (a/A) decaying into diphoton
« H>Za>ll +yy : CMS-PAS-HIG-22-003

« H->aa/AA->yyyy : resolved (CMS-PAS-HIG-21-003, arXiv:2208.01469) and boosted (CMS-PAS-HIG-
21-016, arXiv:2209.06197)

v' Search for high-mass exclusive diphoton production with tagged protons CMS-PAS-EXO-
21-007

» All using full LHC Run 2 data! 2


http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/
http://cds.cern.ch/record/2853524?ln=en
https://arxiv.org/abs/2208.01469
https://arxiv.org/abs/2209.06197
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-21-007/index.html

SM-like H->yy (70 GeV<m,<110 GeV) 7.
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» Similarly as the SM H(125), a clean final-state topology that allows the mass of a = 160 APARAN Sk BTEV_TZ:\L:BTEY)
Higgs boson to be reconstructed with high precision B Eecioc 16 ]
v" search for narrow signal peak over smoothly-falling background (direct vy, ]

Y + jet, jet+]et processes) except for relic Z—ee
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» Production modes: SM-like, so gluon fusion (ggH), vector boson fusion
(VBF), in association with a W or Z boson (VH), or with a ttbar pair (ttH)

95%CL

o

v Cross sections and BR : LHC Higgs XS Working Group YR4

> Data samples: full Run2 132.2 fb-! data N Oy T
v lost ~5 fb-! as HLT path was absent from start of 2018 data-taking my, (GeV)

G, X B(H — vy)

CMS Simulation Preliminary 2018
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» Major changes wrt prior version (PLB 793 (2019) 320) (2012+2016 data):

A kinematic event selection BDT (pt/m,,, 1, cos(d1-92), both Photon ID BDT
outputs, mass resolution wrt correct and incorrect vertices, vertex probability)
retrained and reoptimized for event categorization for low-mass case

| — 90 GeV ggH ]
0.1— —

| —Dbywmc

[ )
Events /0.2

. . . . . 0.06
Electron/relic Z->ee veto (based on pixel detector hits) reinforced with: ]
* Rejection of photon candidates also reconstructed as electrons 0.04-

* Maximum value of In (Zp;%/GeV?)[tracks in chosen vertex] as function of py,, 002~

2017/18: events with additional jets selected for class targeting VBF process
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2016: data reanalyzed with improved calibration (legacy data) In(3, pY/GeV?) of chosen %e”e"



https://twiki.cern.ch/twiki/pub/LHCPhysics/LHCHWG/Higgs_XSBR_YR4_update.xlsx

» Observed absolute 95% CL upper limit (UL)
on ¢ X B between 15-73 fb (22-53 fb expected)

CMS Preliminary 132.2 fb (13 TeV)
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SM-like H vy (70 GeV<m,<110 GeV) e
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» Observed local p-values for 2016, 2017, 2018
and combination

CMS Preliminary 132.2 fb™ (13 TeV)
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* Modest excess with ~2.96 local (1.3 global)
significance at m,,=95.4 GeV, need more data
for a definitive conclusion!


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/index.html

SM-like H2>yy (70 GeV<m_ <110 GeV)
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» Observed and expected 95% CL UL on ¢ X B by production process (integrated over all event classes)

imi 1322 ™' (13 TeV)
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CMS-PAS-HIG-20-002

More interpretation results
will be public in near future .



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/index.html

S/(S+B) Weighted Events / GeV

with S+B fit for my=95.4 GeV

%10° CM S Pre!.fmmary

13227 (13 TeV)
19c.c1b (15 7€

~H - yy

- =954 GeV S+ fit

B component

CJ+20
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SM-like H=2>yy (70 GeV<m_ <110 GeV)

» S/(S+B)-weighted m, distribution _ o
> ‘Signal’ strengths p fixing m,;=95.4 GeV
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* for the 11 event classes:
%> compatibility
probability: 68%

CMS-PAS-HIG-20-002

First search for new diphoton resonances in this mass range with full LHC Run 2 data!
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* for the 3 years
v? compatibility
probability: 6%


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/index.html
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CMS preliminary
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> Two photon resolved case with m, € [1, 30] GeV g -
10 mgﬁ&;&fgfg\?m& m, (GeV) Mqi)n.tBDlT Signal efficiency ~Background yields
104 m, = e output value
» Developed dedicated photon ID by removing o, and o ! 0955 0492 825273
PF Photon Isolation from official cut-based photon ID 10° ; 0985 0763 789487
10 5 0.985 0.849 5124392
> Trained an event BDT for event categorization to ! : 0955 0560 526+ 398
g 107
. e 8 0.990 0.799 114+ 4.78
Improve the sensitivity 107 5 o550 0784 155 4560
wiiLAF 15 0.990 0.701 134 + 523
» Use llyy invariant mass (90-180GeV) spectrum to g e s b - o 0614 Y6t
eXtraCt Slgnal |n data g - ! T -JT-‘ml ; 30 0.980 0.674 43.6 +13.2
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> S|gnal my,, shape is modeled using a sum of Gaussians BDT Output oMS 1
i 138 fb™" (13 TeV
v" m,,,shape taken from the nearest nominal mass CMS _ simuiation Preliminary 13TeV Frelminary 38T (13 TeV)
—~ T ] & 180 m, =30 GeV 3 Data
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. 4 _|
v" Turn-on component included - FWHM =285 Gev . !J g l
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http://cds.cern.ch/record/2853524?ln=en

95% CL limits on o{pp— H— Za— 2| + 2y)(fb)
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95% CL upper limits on
o(pp—H)xB(H—Za—yy) : 4.7-17.8
(6.9-17.9) fb observed (expected)

CMS Preliminary | _ 138fb' (13 TeV)
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Result is also interpreted within ALP model : 95% CL UL
on the Wilson coefficient, C,,¢"/A, the effective coupling
parameter of the Higgs boson, the Z boson, and the ALP,
and A\ is the new physics scale (assuming BR(a—yy)=1)

,CMS _Preliminary | 13817 (13 TeV)

. — Observed :
ERPERES Median expected
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First LHC result in the H—Za—llyy final state 5



http://cds.cern.ch/record/2853524?ln=en

Probes pseudoscalar masses (m,) in the
range 15-62 GeV

Four well-isolated photons in the final state

A dedicated primary vertex (PV) BDT is
trained on simulated H=>aa=2>yyyy events, to
select PV with highest BDT score

To improve the sensitivity, a 4-photon event
classifier is trained to separate sig events from
bkg events: a single category optimized
based on the BDT output, for each m,

An unbinned maximum likelihood fit of the
signal and background models to the
observed m,,, distribution in data (100-180
GeV), to extract signal

v Sig modeled by a double-sided Crystal
Ball (CB) function, for each m,

v" Bkg modeling : discrete profiling method

Events /(0.5 GeV )

CMS-PAS-HIG-21-003
arXiv:2208.01469
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https://arxiv.org/abs/2208.01469

H->aa->yyyy resolved e
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» Analysis sensitivity is primarily limited by » No significant deviation from the
the expected signal event yields standard model expectation is observed
v" Impact of other systematic uncertainties on the » 95% CL upper limit c,B(H — aa — yyyy):
expected limit is about 1% across the m,range 0.26-0.80 (0.24-1.0) fb observed (exp.)
. CMS 132 b (13 TeV)
I T T T I T I T I T | T I T I | T I T I |

Table 2: Summary of the systematic uncertainties considered in this analysis.

M. distribution shape 2016-2018 = 3 53_ 95% CL upper limits B

Photon energy scale and resolution 0.05-0.15% E r —— Observed ]

Nonlinearity of the photon energy scale 0.10% - B ---- Median expected ]

Shower shape corrections 0.01-0.15% < 3 - i 5‘32" o CLexpected "]

Nonuniformity of light collection 0.07-0.25% T - 95% CL expected ]

Modeling of material in front of the ECAL  0.02-0.05% (EB) and 0.24% (EE) s 2.5 ]

Signal model normalization 2016 2017 2018 T 5 - E

Integrated luminosity 1.20% 2.30% 2.50% L “h .

Photon identification 0.25% 0.25% 0.25% % B i

Trigger efficiency 0.50% 1.50% 0.50% x 198 E

Photon preselections 5.00% 5.00% 5.00% T 7

T .

CMS-PAS-HIG-21-003 a N
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arXiv:2208.01469 T 09 —

° ° e 0 e b b b e e

First CMS search in this channel 20 30 40 50 80

m, (GeV)



https://arxiv.org/abs/2208.01469
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Observed data: 2D m_

CMS Preliminary 136 fb™' (13 TeV)  x10°

» Search range of m, € [0.1, 1.2] GeV

= 1.2 o
: : > ) <
» Two collimated y reconstructed as single I': 110 < mpp< 140GeV SRRl D9 M. 04 CeV.TS% e
N Sag, m, =04 GeV, 50% O]
. . . N 0
» Deep-learning used to reconstruct my of collimated di-y £ 0.8 =
> C . 06 3
Signal templates built in mp; - my, plane @
CMS-PAS-21-016, ¢4 2 §
» Backgrounds arXiv:2209.06197 .
v' H2vy from MC ' 8
v" Prompt-diphoton and QCD/y + j from data in msideband regions % 02 04 06 08 1 12 0 ©
(100-110 GeV and 140-180 GeV) m,., [GeV]
-1 -1 -1
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https://arxiv.org/abs/2209.06197

H2>AA~> boosted YRR EHL
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. c C m, = 0.1 e 7 cC C h = V. 7
fractlon B(H — AA — 4'Y) Of 0 151 wesin M, = 0.4 GeV 3 o 15i = m, = 0.4 GeV B
(0.9-3.3) x 10-3 at 95% CL. CMS-PAS-21-016% ¢+ L« m=tocey 4 B L e ;
arXiv:2209.06197 OF E o8 E
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» Upper limit on B interpreted for long-lived A at m, = 0.1 (0.4) GeV

vvvvvvvvv
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v" 1.6 (0.9) times the prompt-decay UL for cz, = 1 mm
v" 30 (3) times the prompt-decay UL for cz, = 10 mm

—
9
w
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95% CL upper limiton B(H - AA — 4y)

Best constraints for this decay mode in the studied m, range

0 0.2 04 0.6 0.8 1 1.2
CMS upper limit of B(H>vy) m, [GeV]
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https://arxiv.org/abs/2209.06197

» To probe 4y Anomalous Quartic Gauge Coupling
(aQGC) and search for a (pseudo-)scalar Axion-
like particle (ALP)

Events are selected: two high pT(>75/100GeV in
2016/17-18) photons that are back-to-back in
azimuth and with a large m_(>350 GeV)

To remove the bkg, the tagged final state protons
are required to match the kinematics of the final
state photons

No excess is observed above the SM prediction

Limits at 95% CL on the 4y aQGC parameters
for |¢,| < 7.3x107'4 GeV™, |(,| < 1.5 x

10-13 GeV~ using an effective field theory:
strongest upper limit on the anomalous 4y coupling

cross section o(pp = pyyple, € &%) < 0.61 fb

ALPs are excluded in the mass range of 500 to

2> (x10713) (GeV?)

2000 Gev Strongest limits on ALP

production in this search range

High-mass exclusive diphoton production

POASED Bk f
Institute of High Tnergy Physics

Chinese Academy of Scies

71 (x10713) (GeV™4)
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-21-007/index.html
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» CMS latest results of the searches for additional scalars with at least two photons included in the final
states are presented

» No evidence for the existence of extra scalars is found so far

» Low-mass H—>yy (m,€[70, 110] GeV): modest excess at m,,=95.4 GeV with 2.9¢ local (1.30 global)
significance; more data Is needed to conclude on the nature of this excess

» H-Za~llyy (m, € [1, 30] GeV): first LHC result in the llyy | CMS == 2% 187eV doa%
final state .LDJSO’ —_ gg};: }gﬁg gg:g ;B-‘
> m— 2022, 13.6 TeV, 42.0fb::
. 5 m— 2023,13.6 TeV,31.41b
» H->aa=>yyyy resolved (m, € [15, 62] GeV): first CMS £ 60f
search in this channel =
© 40}
» H-2>AA->yyyy boosted (m, € [0.1, 1.2] GeV): best g
constraints for this decay mode in the studied m, range =z}
|_
> pp=2Yy+pp (possible ALP with m, € [500, 2000] GeV) : . | -
strongest limits on ALP production in the search range RO N - N RN R
Date (UTC)

» More (Run3) data are coming - stay tuned! https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults
14



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

Thanks for your attention!
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HIG-20-002: Signal efficiency and parametric shapes

> Signal efficiency x
acceptance as a function

of mass hypothesis
v Different selections for 3
years l.e. trigger, offline
selections etc
v' 1o systematic error band
Is also shown

Full parameterized
signal shape,
Integrated over all
event classes, In
simulated signal event
with my, = 90 GeV

v' Signal modeling (sum
of Gaussian functions):
event classes x
production modes x
correct/incorrect vertex

Evédils /1 0.5 GeV

Efficiency x Acceptance (%)

CMS Simulation Preliminary

n
n

—_
(o]
T

[rrT

H— vy

Supplomontmj f®|,0FCIV|S“’F’AS HIG-20-002

2016

CMS Simulation Preliminary

2017

/_‘\21II|[‘W|IIIIll[\\lllll\\Xl\\lllll\‘

iy
[{e]

—_
2]

II\III\II\[II\Imi\II‘III\IIWIII\I

Efficiency X Acceptan

\Ill\Il‘LII\IIJLII\II!lIl\;

Efficiency x Acceptance (%)
T

CIVIS-PAS-HIG-20-002 ™ ¢V

& —— Signal model e x A 1 15 —— Signal model e x A 1
17+ |
+ 10 syst. error 1 +10c syst. error -
161 13 =
+ Ll L I | I - ‘ L1l ‘ L1l I | | L1l | | - I Ll + ,Ii Ll J Ll I L t Ll l Ll l Ll l Ll J L L |
70 75 80 85 90 95 100 105 110 70 75 80 85 90 95 100 105 11
my (GeV) m,, (GeV)
H
CMS Ssimuiation Preliminary 2016 CMS simulation Preliminary 2017
_|||||||||||||||||||||||||||||||||| a120_‘"'|""|"'||||||||||||||||||III >
120~ H—yy All classes | (5 - H—=yy All classes - 8
100 —%— Simulation o 2 100~ % Simulation 1 °
- 1€ o ; i
aoL __ Parametric _ g 80 — Parametric . g
- model 1 1w i maodel 1 @
60— ] 60 - ]
L O~ 150 GeV i r 0= 1.60 GeV I 7
- - - | A
| L | 4
i /- -
40 — I - 40— —
T FWHM=283GeV [ 4 i  FWHM=347Gev | T. i
C \ ] i i
200~ , \ - 20 éﬂ{ 4
N SEEsg==gnt=m=s=ln ] ’hh'::::;:;: g d _-.-.-.-o_ ] [ | l
[:!7(] 75 80 85 90 95 100 10¢ uz[] 75 80 85 90 95 100 105
m,, (GeV)

N
w

no
N
T T

CMS Simulation Preliminary

2018

)
=
I

[{=]
LI LN L R B

Qo
L L

~l
TT

Iff}'\|llllIITTTIII]IIIITTTIIIIIII[TTI

H— vy

—— Signal model € x A

*+ 10 syst. error

16—
+ Ll | ‘ 1 Ll | L Ll ‘ L L1 1 Ll ‘ L 1 | | - ‘ L1l +
70 75 80 8 90 95 100 105 110

m, (GeV)
CMS Simuiation Preliminary 2018
E T 1T | rTTT | T TTT | TTTT | TTTT | T TTT | T TT I:
180 H—vy All classes
160 =
C Simulation 1
140 -
:_ Parametric _:
120 E model b
100 -
80 f_ 0= 154 GeV _f
80 FwHM =297 Gev =
40 -
wf -
0 = S ss=====m=-sml==-e=er gl o ek ,,,,,,_

70 75 80 85 90 95 100 105
17 m, (GeV)


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-20-002/index.html

HIG-20-002: bkg modeling

» Background modeling (discrete
profiling): sums of continuous
functions (different families/orders)
with DCB+exponential (relic DY,
normalization floating)

Nf x Exp(x) + N(1— f)(DCB(x) +exp(x)) = Nf x 3 Bue* + N(1 - £)(DCB(x) + exp(x))
i=0

M
Nf x Pow(x) + N(1— f)(DCB(x) +exp(x)) = Nf x Eﬁzlxﬁml + N(1— f)(DCB(x) 4 exp(x))
i=0

N x Ber(x) + N(1— f)(DCB(x) + exp(x)) = Nf x ¥ fibypg + N(1 = f)(DCB(x) + exp(x))
i=0
with by = ( A:I ) ¥ (1 — x)M-

M

Nf % Lau(x) + N(1 - £)(DCB(x) + exp(x)) = Nf }_ fix~ + N(1 — f)(DCB(x) + exp(x))
i=0
with a; =4,5,3,6,2,7,... for i=0,1,23,4,5,..

Best-fit background functions w/
DCB+exponential fractions (0.5% - 4.8%)

CMS Freiiminary 36 3fb 13TeV) CMS Freiiminary 54.4 fb (13TeV)
o Class 0 1% 2 Class0 4 pm E
S o ¢ Daam 1 9 18003 ¢ Daa g
2 I g 1 e 1600; —— Bkgfit
L%’ 800:_ | B _: L%J 1400 B i
C 26 ] 1200 t2¢ ]
600— —— H= 7y (m, =90 GeV) x 10 ] 10005— —— Hoyr(m -9OGEV)X10§
i ] 8001 :
400__ ] [P =
- CMS- PAS-HIG 20-002 -
200~ o E
I | —l
§ o ;
2 40
E g =
= 0 =
g % 5
S 70 80 9 100 110 1200 70 80 90 100 110 120
m,, (GeV) m,, (GeV)
* Background fit, stat. uncertainties only, 2016(left) and 2018 (right)
Event class 0 1 2 VBF
2016 Family/Order Power Law 1 Bernstein4 Exponential 3
DCB + Exp. Fraction (%) 3.0 3.1 3.3
2017 Family/Order =~ Bernstein 3 Exponential 3 Bernstein 4 Bernstein 3
DCB + Exp. Fraction (%) 2.7 14 1.9 2.6
2018 Family/Order Laurent 1 Bernstein4 Exponential 3 Bernstein 2
DCB + Exp. Fraction (%) 0.5 41 4.8 0.8
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HIG-20-002: comparison with ATLAS
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CMS Preliminary 138 fb™' (13 TeV)
> Selections & 1 my=1Gev 4 Data
v’ Leptons: leading muon (electron) is required to have pT > 20 (25) GeV % of- ;f:‘f Fit
and the subleading one pT > 10 (15) GeV; |n|< 2.5/2.4 for e/pn it b o5
v Photons: pT > 10 GeV, |n|<2.5 -
v AR(l, ) > 0.4 °r
v' m; > 50 GeV, 95 GeV < my,, < 180 GeV oL
v’ Za candidate with m, closest to the nominal Z boson mass is chosen s
2 I
> Bkg modeling : data from three years merged to build ¢ O 2 Tt
background model I }

v' Turn-on component included 100 110 120 130 140 150 160 170 180

. . m (GeV)
v Unique background model built for each m(a) o
Table 2: Sources of systematic uncertainties and their magnitudes for each data taking period.

b Mo distribution shape 2016 2017 2018
Flmip U T.8. &) = N o) (114 —t 21O (s t Photon energy scale <01% <01% <0.1%
( tlyy w005, ) a (F’l ’ )( tlyy )f ( ’ ) ( ’ ) Photon energy resolution 572%  3.45%  4.50%
Electron energy scale <01% <01% <01%
Electron energy resolution  11.90%  4.20%  4.90%
, , . . oL Muon energy scale <01% <01% <01%
N is a Gaussian function Wlth. mean /m and standard deviation o Muon enersy resolution 190%  449% 500
* O is the Heaviside step function Signal model normalization
 fis afalling spectrum functions : exponentials, Bernstein Integrated luminosity 12%  23%  25%
| ials. L t : d | £ fi Pileup reweighting 2.9% 2.9% 2.5%
polynomials, Laurent Series, and power-law tunctions Photon efficiency 103%  10.0%  10.3%
Electron efficiency 1.7% 1.5% 1.6% 20

Muon efficiency 0.8% 0.5% 0.5%
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» Vertex BDT: uses input variables related to tracks recoiling
against the four-photon system and information related to

four most highly ranked discriminating variables

: SRR g 100 IS e R R TR g e BB 3TN

photons converted in the tracker material, similar SM H—yy D S R ol nm ety f Ote 3

i 1[12—_ %i,gg:x I stat. Uncertainty it 10";_ ?::?ggzt B stat Uncertainty _;

» pT>30/18 GeV for the first-/second-leading photons : : 3
» pT > 15 GeV for the third- and fourth-leading photons, of- of <
since photon ID MVA optimized with pT>15 GeV
107 10° = o =

. : - : § R § T T

» Mixed data events with a multi-dimensional per-event 8 bl famrt e L e T T e T

T " 1 Ll
06 0504 0302010 0102 03 04 05 06 50 40 30 -20 10 O 10 20 30 40 50

weight for training the 4-photon classifier: replacing three (m

1™ Mgy MOYYY) m,, - m,; (GeV)
out of the four reconstructed photons in each event with LM o melate o oaws o mw(aTey
. E10°E — m, =60 GeV - 10" — m, =60 GeV i
T . = EventMixing ¢ Data gV ET— M EventMixing 4 Data
reconstructed photons from three consecutive events EOE R0 on tcatany 1= — P,
— m,=15GeV 10° - —— m, =15 GeV
107 10 ;—
> . . 10° 10°
10° 10° ;—
Input variables for the classifier CMS-PAS-HIG-21-003 = vE
1. Photon identification BDT score for all four photons. T 10° 10"l T
' arXiv:2208.01469 e S
2. pr of the two pseudoscalar boson candidates, i.e., prg and prg,. 10 10
1 1=
3. Difference between the reconstructed invariant mass of the pseudoscalar boson candi- 107 . E
dates, i.e., my — . 102 10° =
4. Difference between the invariant masses of the pseudoscalar boson candidate and the s - - I| I. I, I. I| T I. T : T T T T
g wypparameter divided by s ., L., (g — m,,rh\,p) [y and (119 — Mg yp )/ Moy )- % % o T Salaan aSia .
' ) ' O I P AU A I I I A S R T A I E I I I I R
5. Angular distance AR, ,, divided by 1., Le., ARy o) /ey ® i 08 06 04 02 0 02 04 06 08 1 ® 1 08 06 04 02 0 02 04 06 08 1
6. Angle cos 8, in the pseudoscalar boson rest frame, between the leading pseudoscalar bo- 3 MVA 21 14 MVA

son candidate and the leading photon produced from its decay, chosen in the laboratory
frame. This variable is sensitive to the spin of the pseudoscalar boson object.
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CMS-PAS-HIG-21-003

arXiv:2208.01469
m (GeV) Minimum 4- photon event classification BDT Signal efﬁcien{:y
i output value of the selection on BDT
o 15 0.883 88%

» Summary of the optimized BDT 20 0.891 879,
output threshold values and the ig gggg gii
efficiency with respect to a selection 35 0.931 820,
on this output for each of the 40 0.945 78%

. . . 45 0.952 80%
nominal signal hypothesis 50 0.958 809,
55 0.976 77%

60 0.987 71%
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H->AA-2yyyy boosted wmﬁwf

. | o CMS-PAS-21-016,
> Signal selection eff. 8-24% decreasing with m, arXiv-2209 06197

» T’y is the higher- (lower-) energy reconstructed photon > Dominated by statistical

uncertainty of S and B
template : ~10-25% on the
best fit signal strength

» mpresolution varies from ~ 100% to 20% for m, = 0.1 to 1.2 GeV

» Mass distributions from selected events in data
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Number of data and simulated
background events are shown for
three sequential selection regions
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Table 3: A summary of the selection regions defined in the text.
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