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STEEL RETURN YOKE
Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS
Overall diameter : 15.0 m Pixel (100x150 ym) ~16m* ~66M channels
Overalllength  :28.7m Microstrips (80x180 ym) ~200m? ~9.6M channels

Magnetic field :3.8T

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m? ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
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SILICON TRACKERS
Pixel (100x150 ym) ~16m* ~66M channels
Microstrips (80x180 ym) ~200m? ~9.6M channels

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers

e s e s * - CMIS @xperiment has performed excellently
during LHC Run-2 (2015-18)

PRESHOWER
Silicon strips ~16m? ~137,000 channels

Large dataset collected in proton-proton collisions
FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels at 13 Tev Centre Of mass energy

CMS has recorded ~150 fb-1 of data

Several analyses completed based on this dataset
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\% SEARCH FOR NEW PHENOMENA IN LEPTONIC FINAL STATES

* |n this talk : selected recent CMS results on searches
for new phenomena in leptonic final states

=  Leptons : electrons, muons, tau leptons
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Heavy gauge boson production

q et

* In this talk : selected recent CMS results on searches
for new phenomena in leptonic final states a b=, %, 7

= Leptons : electrons, muons, tau leptons
q - o

- Wide range of BSM models probed with leptons = - QZZD ?/<€+
H

= Heavy gauge bosons

A % g oy
=  Large Extra Dimensions < )
-  Extended Higgs sector q ' "
- Dark Mater
= Compactness ) . 4 ;

N

=  And many more
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\% SEARCH FOR NEW PHENOMENA IN LEPTONIC FINAL STATES

In this talk : selected recent CMS results on searches

Heavy gauge boson production

q et

for new phenomena in leptonic final states a b=, %, 7

-

-

-

-

More about CMS BSM searches in other talks

-

-

a

Leptons : electrons, muons, tau leptons

q /- -

Heavy gauge bosons

Wide range of BSM models probed with leptons = - QZZD ?/<€+
H

A
Large Extra Dimensions
Extended Higgs sector q
ok Matior
Compactness

And many more

Supersymmetry : Ashraf Mohammed, Soham Bhattacharya, Sezen Sekmen

Other Final states: Ben Francis, Justin Williams, Julie Hogan, Dimitrios Karasavvas, Alexander Froehlich, Christian
Herrera, Ben Kliminster, Marina Vit, Dennis Roy

Complete overview of CMS results: http://cms.web.cern.ch/news/cms-physics-results
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& SEARCH FOR HEAVY RESONANCES DECAYING TO 2 LEPTONS

CMS-PAS-EXO-19-019

Search targeting high mass resonances decaying to
two muons or two electrons


https://cds.cern.ch/record/2684757
https://cds.cern.ch/record/2684757

Saranya Ghosh | ICHEP 2020 Search for new phenomena in leptonic final states at CMS

& SEARCH FOR HEAVY RESONANCES DECAYING TO 2 LEPTONS

CMS-PAS-EXO-19:019

CMS Preliminary 140 fb' (13 TeV)
NIR SR ¢ Data |

CIy/Z — u'w

it tW, WW, WZ, ZZ, tt

[ ]Jets
[_]Total MC (NR)

- Search targeting high mass resonances decaying to S 107
two muons or two electrons

-« Search strategy:
=  Run-2 dataset used : 140 fb- 10
=  Select high mass di-electron, di-muon events 10

=  Search for resonances over SM background in di-lepton
invariant mass spectrum 1074
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CMS-PAS-EXO-19:019

CMS Preliminary 140 fb' (13 TeV)
: : : > 8E T -
- Search targeting high mass resonances decaying to @]87 NR| SR 55{7;1 .
two muons or two electrons 53182 I, tW, WW, WZ, 22, w0
) [ ]Jets
>10"
- Search strategy: Bl _Total MC (NR)
10
=  Run-2 dataset used : 140 fb-" 10
=  Select high mass di-electron, di-muon events 10_11
=  Search for resonances over SM background in di-lepton ]8:2 )
invariant mass spectrum 1074
51073 = e .
- Search results: ogf ] T = HHI
- NO S|gn|f|Cant excess fOund EIT—O.5 __I”I ........................ e II ........ | I ..... I”I ................ +++} ......... S -
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=  Exclusion limits set: 5.15 TeV (4.56 TeV) for high mass Z’ boson & m(utu’) [GeV]
wrt Sequential Standard Model (superstring inspired model) CMS Preliminary 137 fb™ (13 TeV)
2 10° U bata -
137 b (13 TeV, ee) + 140 fb™' (13 TeV, uw) G107 t Data
L L L B L= »10° vz —e'e
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& SEARCH FOR LOW MASS RESONANCES DECAYING TO 2 MUONS

Phys. Rev. Lett. 124 (2020) 131802

- Search for a low mass resonance decaying to a
pair of muons

= Search in 11.5-75 and 110-200 GeV mass ranges


http://dx.doi.org/10.1103/PhysRevLett.124.131802
http://dx.doi.org/10.1103/PhysRevLett.124.131802
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& SEARCH FOR LOW MASS RESONANCES DECAYING TO 2 MUONS

Phys. Rev. Lett. 124 (2020) 131802

- Search for a low mass resonance decaying to a
pair of muons

= Search in 11.5-75 and 110-200 GeV mass ranges

-+ Search strategy:

=  Mix of the standard and a special scouting dataset
used

= In 11.5-45.0 GeV range, search uses 96.6 fb-! of data
collected using dedicated set of high rate dimuon
triggers with low thresholds

=  Reduced amount of information stored for that dataset
=  Remaining search used full Run-2 dataset of 137 fb-

=  Spectrum of invariant mass of di-muon system
scanned for signal
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Di-muon mass spectrum

96.6 fb™ (13 TeV scouting); 137 fb™ (13 TeV full reco.
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Phys. Rev. Lett. 124 (2020) 131802

- Search for a low mass resonance decaying to a
pair of muons

Search in 11.5-75 and 110-200 GeV mass ranges

-

-+ Search strategy:

(]
W

=  Mix of the standard and a special scouting dataset
used
= In 11.5-45.0 GeV range, search uses 96.6 fb-! of data
collected using dedicated set of high rate dimuon
triggers with low thresholds
= Reduced amount of information stored for that dataset
=  Remaining search used full Run-2 dataset of 137 fb-
=  Spectrum of invariant mass of di-muon system
scanned for signal
« Result:
= The data are found to be consistent with the
background prediction, exclusion limits are set
)

Strongest constraints on kinetic mixing coefficient of
dark photon with mass > 11.5 GeV

Di-muon mass spectrum

96.6 fb™ (13 TeV scouting); 137 fb™ (13 TeV full reco.
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@ SEARCH IN MULTI-LEPTON FINAL STATES

JHEP 03 (2020) 051

- Search for new physics in events with three or
more electrons or muons

- BSM signals probed :

-

Type-lll seesaw heavy fermions : non-resonant
excesses in the tails of the transverse mass

Production of light scalar or pseudoscalar boson with a
pair of top quarks : resonance in dilepton mass spectra


http://dx.doi.org/10.1007/JHEP03(2020)051
http://dx.doi.org/10.1007/JHEP03(2020)051
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@ SEARCH IN MULTI-LEPTON FINAL STATES

JHEP 03 (2020) 05°

CMS Preliminary 137 b (13 TeV) CMS Preliminary 137 b (13 TeV)
w [T o 10F LT T P T e e
S 10° 3L BelowZ —+-Data wz c E 3LOnzZ —+-Data wz
s F 7z MisID R 2z MisID

10° Conversion iz Conversion iz

- Search for new physics in events with three or S I =
more electrons or muons

- BSM signals probed :

‘ Type-lll Seesaw heavy fermions : non-resonant 0:‘ ‘ ‘2(‘)0‘ ‘ ‘480‘ ‘ ‘600‘ ‘ ‘8(‘)0‘ ‘ ‘10‘00‘ l ‘EOO 0 100 200 300 400 500 600 7;)0
excesses in the taiIS Of the transverse maSS CMS Preliminary 1:;::?:3(?2//; CMS Preliminary 137fb“'v(|:3((:z\\2
=  Production of light scalar or pseudoscalar boson witha 2= *™ &z"  “uew P, mE Mo
pair of top quarks : resonance in dilepton mass spectra J SIS LA CE o B Sucen

« Search strategy:
= Run-2 dataset used : 137 fb-1
= Events with 3 or more leptons selected

S O S N IR RS BRI BRI Ev v v v v v e v b v e v e 0§
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200
L+pmss (GeV) L+pTs (GeV)

= Events classified to different signal regions based on o > o >
lepton flavour, charge and invariant mass

= SM background estimated using simulation and data
driven methods



http://dx.doi.org/10.1007/JHEP03(2020)051
http://dx.doi.org/10.1007/JHEP03(2020)051
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@ SEARCH IN MULTI-LEPTON FINAL STATES

JHEP 03 (2020) 05°

CMS Proliminary 137157 (13 TeV) | CMS Preliminary 187 7 (13 Te)

‘% 108 éSL BelowZ +gzata \I\lllviiID ‘g 10 = 3LOnZ +2;ta Xnviim E

- Search for new physics in events with three or jjwm’ e O oe_ EEmTowe
more electrons or muons :

S z
- BSM signals probed : - i

‘ Type-lll Seesaw heavy fermions : non-resonant g 210:‘ ‘ ‘2(‘)0‘ ‘ ‘480‘ ‘ ‘600‘ ‘ ‘8(‘)0‘ ‘ ‘10‘00‘ l ‘EOO g 00 100 200 300 400 500 600 7:00
excesses in the tails Of the transverse maSS CMS Preliminary 1:;::?:3(?2//; CMS Preliminary 137fb“N(|:3((:Z\\//;

=  Production of light scalar or pseudoscalar boson witha 2= *™ &z"  “uew P, mE Mo
pair of top quarks : resonance in dilepton mass spectra | 8% T o0 B D

- Search strategy:

= Run-2 dataset used : 137 fb-"
= Events with 3 or more leptons selected g i .

= Events classified to different signal regions based on ey e (G

lepton flavour, charge and invariant mass Limits for TVPe3S .
e
T ‘ T T T T T T I 1]

CMS Preliminary
;\\I\\\‘\\\‘\\\‘\\ ‘

g SM baCkgl’OUﬂd eStImated US|ng SImU|atIOn and data 102 Type-lll seesaw, flavor democratic scenario %
driven methods 10 A

95% CL upper limits
—— Observed

I ifi : . : ~ TEN N0 Expected E

* Results: No significant excess, exclusion limits set g B Expected » 1 5.
=  Heavy fermions of the type-Ill seesaw model : 880 GeV @10 ] TresaEee
102 =

= New scalar (pseudoscalar) bosons : coupling of 0.003 : :
(0.03) and 0.04 (0.03) excluded for masses ranges of 10°F E
15-75 GeV and 108-340 GeV. * *

10_4;\ | I 11 | ‘ 11 | ‘ 11 | ‘ 11 | ‘ 1 1 1 ‘ 1 1 1 I | \;
200 400 600 800 1000 1200 1400

S Mass (GeV)
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@ SEARCH FOR DARK MATTER IN EVENTS WITH Z BOSONS

CMS-PAS-EXO-19-003

- Search for dark matter candidate particles performed using events with
a Z boson candidate decaying to two leptons g ‘-

g-i—

=<


https://cds.cern.ch/record/2719581
https://cds.cern.ch/record/2719581
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@ SEARCH FOR DARK MATTER IN EVENTS WITH Z BOSONS

CMS-PAS-EXO-19-003

- Search for dark matter candidate particles performed using events with

a Z boson candidate decaying to two leptons g ‘-
- Search strategy: : N
= Run-2 dataset used : 137 fb-
= Select di-muon, di-electron events with di-lepton invariant mass consistent with Z S X
boson, and high traverse momentum of the Z against missing transverse momentum
= Estimation of background from combination of simulation and data control regions ! *

Signal selection regions 137 fo! (13 TeV) CMS Preliminary 137 fo (13 TeV)
: : — :

m,,m_ =1200,300 GeV+ Data

£ £
2 10* m,,m_ = 1200,300 Gev+ Data é 5 10° Q
f2) X\ Bkg. unc. E 2] N\ Bkg. unc. 3
= P Drell-Y . c i Drell-Y. 7
L% 10° 0-jet signal category = W’: an E L%a 104 1-jet signal category = W’; an =
1 02 2z B 3 Y4 1
B vvv = 10 VvV |
[ Nonresonant I Nonresonant 3
1 ASSNNNSVSSNNNNN EE 1 0 ?;
10" - ]
, SLHHH TSI 1 .
10-
. E 10~
10°
. . 3
it g
g 1 % ~~~~~~~~~ = g o -
Sosf J E 8 2f l E
oF — L S

500 1000 1500 - 500 1000 1500
m_ [GeV] m. [GeV]
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@ SEARCH FOR DARK MATTER IN EVENTS WITH Z BOSONS

CMS-PAS-EXO-19-003

- Search for dark matter candidate particles performed using events with
a Z boson candidate decaying to two leptons g ‘-

- Search strategy: -
= Run-2 dataset used : 137 fb-1

= Select di-muon, di-electron events with di-lepton invariant mass consistent with Z
boson, and high traverse momentum of the Z against missing transverse momentum

= Estimation of background from combination of simulation and data control regions

I

* Results:
=  No evidence of BSM physics found
=  Exclusion limits set in terms of simplified dark matter models, invisible decays of SM-like

Higgs boson, two-Higgs double model, large extra dimensions and models with unparticles _
Limits set

Slg nal selection reglons Model Parameter Observed  Ex
- pected
: 137 fo (13 TeV) CMS Pr('allm/r|7ary _ 137 fo (13 TeV) DM - vestor 0G0 GeV

£ T T T T T k= T Mmed
o 4 m,,,;m_=1200,300 GeV+ Data S q0° m,,,;m_=1200,300 GeV+ Data g =1
= 10 ~ E 3x
%) X\ Bkg. unc. E 2] N\ Bkg. unc. = 8= 0.25
§ 103 & O-jet signal category = ‘?vr:"'va" . § 10% & 1-jet signal category = ‘[”\;; Il-Yan — DM - axial-vector Mmed 800GeV  800GeV
L 3 L = =1
(02 zz . 5 zz . ggx— 0.25
VvV E 10 vV — g =Y
I Nonresonant [ Nonresonant 1 Dl\; B sczilar Tobs / Ttheo 1.8 1.5
1 0 = | 2 . X =
§ 10 E 8 =1
1 - - DM - pseudoscalar Oobs/ Otheo 1.8 1.4
AR = 10 E gy =1
107 : g =1
Ay 1 = . 2HDM+a ma 330 GeV 440 GeV
10-2 sin(#) = 0.35
= 10~ my = mp = 1TeV
1078 | 2HDM-+a My 1200GeV 1200 GeV
. . 3 sin(#) = 0.35
s F ' ] s 4 = m, = 100 GeV
@ T t ______ l g = @ 5E 3 Invisible Higgs B(h — invisible) 0.29 0.25
g 1¢ ¢ ; J £ : ADD Mp 2829TeV 2627 TeV
Qo5 & o 2F , E n =27
: | : 1foo4b o - = Unparticles o 0.26 pb 0.24 pb
0 500 1000 1500 500 1000 1500 >caling dimension dy=1.5

m_ [GeV] m. [GeV]
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@ SEARCH FOR EXCITED LEPTONS

JHEP 05 (2020) 052

- Search for excited leptons (from compactness models) decaying via a contact
interaction to final states of two electrons or two muons and two resolved jets I GGG
[

AN ——1

N

q

e
/!


http://dx.doi.org/10.1007/JHEP05(2020)052
http://dx.doi.org/10.1007/JHEP05(2020)052
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@ SEARCH FOR EXCITED LEPTONS

JHEP 05 (2020) 052

- Search for excited leptons (from compactness models) decaying via a contact
interaction to final states of two electrons or two muons and two resolved jets I GGG

[

- Search strategy: q A e q
= 2017, 2018 dataset used : 7.4 fo-! P
= Di-muon and di-electron events with 2 jets selected + z
= Background estimate using simulation / \

[ [l L] [l [l [ L] L] q
= Search for signal in 4 object invariant mass distribution
> |||||||77|4fb1(?3Tev) >  FErrrrro ||||77|4fb1(?3TeV:)
QE N g(!\(lzlt‘r?:)n channel ﬁ Sita § % 10° ﬁ Sita é
g 10° B ] tStinglet é .‘i) 102 - I tStiinglet é
[ I Multiboson - 1 I Multiboson 3
10 & Il W+ijets = Il W+jets ;

10
....... M, =2TeVA=10TeV 3

....... M,.=2TeVA=10TeV 3

M.=5TeVA=5TeV _

Signal selection regions Ty EED estesatuncen 1

107"

syst. + stat. uncert.

107"

107 1072

10° 107

107 107
N B e B e B B B I R O 2 I REEEE RS S IRREE R
= 15E = = 15fF 3
=~ Besstd 4 E = Bty [ E
E 77711[] S *I+ + E
© 0.5F t = © O05F =
O OZIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: O OI I I IIIIIII I 1 1 I I IIIIIIIII IIIII
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Meeu (TeV] MWJJ [TeV]
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@ SEARCH FOR EXCITED LEPTONS

JHEP 05 (2020) 052

- Search for excited leptons (from compactness models) decaying via a contact
interaction to final states of two electrons or two muons and two resolved jets I GGG

[
+ Search strategy: q N e q
[*
= 2017, 2018 dataset used : 7.4 fo-! P
= Di-muon and di-electron events with 2 jets selected A z
= Background estimate using simulation / \
[ [l L] [l [l [ L] L] q
= Search for signal in 4 object invariant mass distribution
> |||||||77|4fb1(?3Tev) > For ||||77|4fb1(?3TeVg)
(\j N g(!\(lzlt‘r?:)n channel ﬁ Sita § % 10° é Sita é
E)‘ 102 -tStingIet é .‘i) 102 -tStingIet é
L I Multiboson - L I Multiboson 3
“f E\I\//IVH:et;T VA=10T vé 10 E:\lﬂv+jthT VA=10T vé
Signal selection regions [ : 1 D oy« st . :
10" .-t ;j
10 10
107 107
107 107
O I S R IR UM | UL I S I I I SR o I I I UL UL I I R I I
= 15F = = 15F =
S ettt : o 1fetdyig I E
T 05F t = T 05F t T 3
O oElevv v e bbb e e Ly 0 |1 | | | | | [P I
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-&@ MUSIC : MODEL UNSPECIFIC SEARCH IN CMS

CMS-PAS-EXO-19-008

General model independent search for deviations from the SM for potential signs of new physics phenomena

2016 dataset used : 35.9 fb-1

MUSIC algorithm classifies events into hundreds of different final states based on event content and scans
each final state to search for deviations from SM expectation
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-&@ MUSIC : MODEL UNSPECIFIC SEARCH IN CMS

CMS-PAS-EXO-19-008

- General model independent search for deviations from the SM for potential signs of new physics phenomena
- 2016 dataset used : 35.9 fb-1

- MUSIC algorithm classifies events into hundreds of different final states based on event content and scans
each final state to search for deviations from SM expectation

Event

Srisehlll = Lepton triggered events in data & corresponding e selected
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oL/ 3 = Well reconstructed physics objects (e, W, ¥, jets,
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event classes
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000
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(kinematic)
it distributions
+

number of events

Scan = Scan kinematic distributions (Invariant Mass, Sr,
Final States MET) for discrepancies between data and SM i
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e elleld

= ¢ Data
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S i1 Region of Interest
Q
Find . . L g . 3 search
- £ :
New Physics |dentify regions with significant deviation : algorithm

If significant deviation beyond expectation is found, it would
prompt targeted analysis in the region

kinematic variable
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-&@ MUSIC : MODEL UNSPECIFIC SEARCH IN CMS

CMS-PAS-EXO-19-008

Comparison of observed and expected event yields in
a group of event classes

« 498 exclusive event classes and 571 (530) inclusive
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-&@ MUSIC : MODEL UNSPECIFIC SEARCH IN CMS

CMS-PAS-EXO-19-008

Comparison of observed and expected event yields in
a group of event classes

« 498 exclusive event classes and 571 (530) inclusive
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-&@ MUSIC : MODEL UNSPECIFIC SEARCH IN CMS

CMS-PAS-EXO-19-008

(jet-inclusive) event classes with data scanned
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OTHER ANALYSES USING RUN-2 DATA

Overview of CMS EXO results

@ MANY

CMS preliminary 36-140 fb~1 (8,13 TeV)

String resonance M 0.5-8.1 1912.12238; 1604.08907 (2j) 137 fb~!
Zy resonance M 0.35—-4 1712.03143 (2p + 1y; 2e + 1y; 2j + 1y) 36 fb~!
. Higgs y resonance M 0.72-3.25 1808.01257 (1j + 1y) 36 fb!
£ Color Octect Scalar, k2 =1/2 M 0.5-3.7 | 1912.12238; 1604.08907 (2j) 137 fb1!
° Scalar Diquark M 0.5-7.5 11912.12238; 1604.08907 (2j) 137 fb?
tt+ ¢, pseudoscalar (scalar), gtzup X BR(¢—~21) > =0.03(0.004) M 0.015-0.075 1911.04968 (3¢, = 41) 137 fb~!
tt+ ¢, pseudoscalar (scalar), g2, x BR(¢~2f) > = 0.03(0.04) M 0.108-0.34 1911.04968 (3L, = 4£) 137 fb1!
quark compositeness (gq), Nuure = 1 Nre <128 1803.0803 (2j) 36 fb~!
” g quark compositeness (££), Nurr = 1 Afre <20 1812.10443 (21) 36 fb~1
8B quark compositeness (qqg), Nurr = — 1 Are <17.5 1803.0803 (2j) 36 fb!
5< quark compositeness (££), nurr = — 1 Alrr <32 |1812.10443 (20) 36 fb~?!
UE Excited Lepton Contact Interaction M 0.2-5.6 2001.04521 (2e + 2j) 77 fb~1
Excited Lepton Contact Interaction M 0.2-5.7 2001.04521 (2p + 2j) 77 fb~1
(axial-)vector mediator (xx), gq =0.25,gpm=1,my =1 GeV M <1.8  1712.02345 (= 1j+Ey's) 36 fb 1
(axial-)vector mediator (qq), gq = 0.25,gpm =1, m, =1 GeV M 0.5-2.8 1912.12238; 1604.08907 (2j) 137 fb~!
scalar mediator (+t/tf), gq =1, 9om =1, M, =1 GeV M <0.29 1901.01553 (0, 1£ + = 3 + EJ™s*) 36 fb~!
] pseudoscalar mediator (+t/tf), gq =1, gpm =1, m, =1 GeV m <0.3 1901.01553 (0, 12 + = 3j + EP's) 36 fb?
g scalar mediator (fermion portal), A, =1, my =1 GeV M <1.4  1712.02345 (= 1j+E}'s) 36 fb~!
¥ complex sc. med. (dark QCD), my,, =5 GeV, cTx, =25 mm M <1.54 1810.10069 (4j) 36 fb1
2 Baryonic Z/, gq=0.25,gpw =1, my=1 GeV M <1.9 1908.01713 (h + Ey'™ss) 36 fb~1
Z' - 2HDM, gz = 0.8, gpm = 1, tanB = 1, m, = 100 GeV M 0.5-3.2 1908.01713 (h + Ey'™s) 36 fb1
Vector resonance, gq = 0.25, gou = 1, my =1 GeV M 0.35-0.7 1911.03761 ( = 3j) 18 fb~1
Leptoquark mediator, =1, B=0.1, Ay pm = 0.1, 800 < M;o <1500 GeV M 0.3-0.6 1811.10151 (1p + 1j + EY™) 77 fb~1
RPV stop to 4 quarks M 0.08—-0.52 1808.03124 (2j; 4j) 36 fb~!
z RPV squark to 4 quarks M 0.1-0.72  1806.01058 (2j) 38 fb~?
[ RPV gluino to 4 quarks M 0.1-1.41 | 1806.01058 (2j) 38 fb~?!
RPV gluinos to 3 quarks M <15 1810.10092 (6j) 36 fb!
ADD (jj) HLZ, ngp =3 M <12/1803.0803 (2j) 36 fb~!
ADD (yy, £0) HLZ, nep = 3 M <03 1812.10443 (2y, 20) 36 fb~!
" ADD Gk emission, n =2 M <9.9 |1712.02345 (= 1j + E}'s) 36 fb~!
£ ADD QBH (jj), nep = 6 M <82 11803.0803 (2j) 36 fb~ !
g ADD QBH (eu), nep =6 m <5.61/1802.01122 (ep) 36 fb~!
£ RS Gk(yy), kiMp = 0.1 M <4:11809.00327 (2y) 36 fb~!
a RS QBH (jj), nep = 1 M <59771803.0803 (2j) 36 fb~!
-; RS QBH (eu), nep =1 M <3.6 ' 1802.01122 (ep) 36 fb~!
o non-rotating BH, Mp = 4 TeV, ngp = 6 M <97 111805.06013 ( = 7j(L, y)) 36 fb~!
split-UED, u = 4 TeV 1R 0:4=29  1803.11133 (£ + Ef's) 36 fb~!
RS Gyk(qd, 9g), kiMp = 0.1 M 0.52.6 | 1912.12238; 1604.08907 (2j) 137 fb1!
excited light quark (qy), fs=f=F=1,A=m, M 1T=5I5111711.04652 (y +j) 36 fb!
EE excited b quark, fs=f=f=1,A=mq M 1-1.8 | 1711.04652 (y +j) 36 fb~1
£E excited light quark (qg), A=mg M 0.5-6.3 |1912.12238; 1604.08907 (2j) 137 fb!
g excited electron, fs=f=f=1,A=m. M 0.25-3.9 | 1811.03052 (y + 2e) 36 fbt
excited muon, fs=f=f=1,A=m,; M 0:25=3:8 1811.03052 (v +2p) 36 fb!
0 UMSM, [Ven|? =1.8, [Viw|?=1.8 M <12 1802.02965 (3(p, e)) 36 fb~!
Sg UMSM, |[VenV|2/(|Ven|? + |Vyn|?) = 1.0 M 0.02-1.6 1806.10905 (24, = 1j) 36 fb‘i
2s Type-lll seesaw heavy fermions, Flavor-democratic M <0.88  1911.04968 (3¢, = 44) 137 fb1!
i Vector like taus, Doublet M 0.12-0.79  1905.10853 (3¢, = 44,24, = 1T) 77 fb~1
scalar LQ (pair prod.), coupling to 1%t gen. fermions, g =1 M <1.44 1811.01197 (2e + 2j) 36 fb~!
" scalar LQ (pair prod.), coupling to 1%t gen. fermions, 8 = 0.5 M <1.27 1811.01197 (2e + 2j; e + 2j + E}'5) 36 fb~!
% scalar LQ (pair prod.), coupling to 2" gen. fermions, =1 M <1.53 1808.05082 (2p + 2j) 36 fb 1
E‘ scalar LQ (pair prod.), coupling to 2" gen. fermions, =1 M 0.8-1.5 1811.10151 (1p+ 1j+ E}'s) 77 fb~1
;.’. scalar LQ (pair prod.), coupling to 2" gen. fermions, g = 0.5 M <1.29 1808.05082 (2 + 2j; p + 2j + E}'s) 36 fb~!
=l scalar LQ (pair prod.), coupling to 3 gen. fermions, B =1 M <1.02  1811.00806 (27 + 2j) 36 fb?!
scalar LQ (single prod.), coup. to 3™ gen. ferm., =1,A=1 M <0.74  1806.03472 (2Tt +b) 36 fb~!
Zp, narrow resonance M 0.0115-0.075 1912.04776 (2p) 137 fb!
Zp, narrow resonance M 0.11-0.2 1912.04776 (2p) 137 fb1!
SSM Z/ M 0.2=5.2  EX0-19-019 (2e, 2p) 140 fb~1!
" SSM Z'(qq) M 0.5-2.9 1912.12238; 1604.08907 (2j) 137 fb1!
5 Z'(qq) M 0.01-0.125 1905.10331 (1j, 1y) 36 fb~1
8 Superstring Z,, M 0246 EX0O-19-019 (2e, 2p) 140 fb~!
3 LFV Z', BR(ey) = 10% M 0.2=4.4 1802.01122 (ep) 36 fb 1
E Leptophobic Z/ M 0.05-0.45 1909.04114 (2j) 78 fb~1
> SSM W'(£v) M 0.4-5.2 1803.11133 (£ + E}') 36 fbt
] SSM W/(Tv) M 0:4=4"1807.11421 (T + Ey'ss) 36 fb?!
x SSM W'(qq) M 0.5-3.6 1912.12238; 1604.08907 (2j) 137 fb1!
LRSM Wg(£NR), My, = 0.5My, M <44 1803.11116 (21 + 2j) 36 fb~!
LRSM Wg(TNR), My, = 0.5My, M <3.5 1811.00806 (2T + 2j) 36 fb~1
Axigluon, Coloron, cotf = 1 M 0.5-6.6 1912.12238; 1604.08907 (2j) 137 fb1!
1 1 1
0.1 1.0 10.0
LHCP 2020

Selection of observed exclusion limits at 95% C.L. (theory uncertainties are not included).

Complete overview of CMS results:

mass scale [TeV]

http://cms.web.cern.ch/news/cms-physics-results



http://cms.web.cern.ch/news/cms-physics-results
http://cms.web.cern.ch/news/cms-physics-results

Saranya Ghosh | ICHEP 2020 Search for new phenomena in leptonic final states at CMS

-&) SUMMARY & OUTLOOK

- Wide variety of searches for exotic new phenomena in leptonic final states
presented here: high mass resonance searches, low mass searches using
special datasets, dark matter, excited leptons, model unspecific search ...

- Unfortunately no hints of new physics yet.

- Several more analyses are underway using the full Run 2 dataset, expect to
have updates and new search results soon

- Preparations for LHC Run 3 are underway, expect to include newer
approaches to search for exotic signatures of new physics

« Hopefully something exciting is waiting around the corner!

Thank you!
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@ SEARCHES : SUSY
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Selected CMS SUSY Results* - SMS Interpretation
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