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Overview

What is New Physics?

Standard Model physics has standard problems: hierarchy, baryon asymmetry, gravity, etc...
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Exotica

Long-lived particles
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CMS /|

- Experimental signatures

Neutral resonances

Leptoquarks (3rd gen)

dilepton with ¥ —
) . i . ¢ _ “ K _ ® Energetic lepton (f = e, (L) plus
@ ditau with hadronic and leptonic 7 decays LQ — 7W(jj)

@ diphoton
@ dijet with light quarks jets Heavy stable particles

@ dijet with heavy quarks jets ® Disappearing tracks

® Z+photon

@ Displaced vertices

Charged resonances
® lepton + MET with £ = e,
o W/ —s +} with different top quark

decays 3

And many more...
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' Outline

M CMS performed very well in the past years

M1 Huge amount of results were produced

M Recent Beyond Standard Model results amounts:

[ 79 Exotica analyses

4] 16 Beyond 2nd Generation analyses (relatively new group :))

Not possible to cover everything in 20mn talk!
— Concentrate on the most recent results




The CMS detector at the LHC m
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Compact

Objects reconstruction AlM
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Exotica searches: brief summary
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- Dilepton resonance search AIiM
Selection: 12.4 o' (13 TeV, ee) + 13.0 b (13 TeV, uw)
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Di-tau resonance search AlM
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Selection:

@ Two energetic (>75GeV) photons

Examine spectrum above 500 GeV

12.9fb7 (13 TeV)

129 b (13 TeV)
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CMS, .
- Dijet resonance search
CMS-EXO-16-032
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Spatially close jets are merged into “wide jets” to reduce analysis sensitivity to |(F)SR
Dijet invariant mass spectrum can be described with following function:
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Compact Mo Soenoa

CMS-EXO-16-032

Dijet resonance search
Model Final Limit [TeV]
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Boosted topology: Z(qq) + photon
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Boosted topology: Z(qq) + photon
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" sV + MET

2.3 b1 (13 TeV)

SSM W' M=2.4TeV T
SSM W' M=3.6TeV
syst. uncert. ]

[
o
~

—
[ Diboson
—/

[
o
(2

10°

107}

’ T T A T T
miss —4— Data = miss —4+— Data
e +E; mm Wy . E:10‘ e+E; . Wl -
BN multijet N Q BN multijet
- tf ‘ c - €
Zy Y10° /" -
w B Diboson

[0 syst. uncert.

—

s 20 1 T [ | =
Q 151 + 'Y . - Q
8 IOF—W“WM’}—# L1l )
5 Nl S
05} N
a | . }} 1 \ L \
2x10°  3x10° 10° 2x10° 3x10° 2x10°  3x10° 10° 2x10°  3x10°
M., (GeV) M, (GeV)
2.3 b~ (13 TeV) 2.3 b~ ' (13 TeV)
v T " T v T ~ T T . " T T T «
c +EMiss —— Data | 2‘:" CMS | +EMiss —— Data
v 10° T Wl ] A 10° / T Wl
w -t 4] -t
(— 4 5 — 4
10° @ Diboson . u>.l 10° @ Diboson i
w—— SSM W' M=3.6TeV [0 syst. uncert. 3
— SSM W' M=2.4TeV |
s [ syst. uncert. ' ,
10 E 10
10 10*
10° 10°
107! 107!
= 20f] l — ] 1 T 7 = 20F] I — 1 T 1
‘g 1.5} 1+ L % 15+ R
o 1.0 — 1.0 mer e Ny
8 osk - + 3 + L - 8 os- Hﬁ + .
1 | R \ \ \ 1 T e P 1 \
2x10° 3x10° 10° 2x10° 3x10° 2x10°  3x10° 10° 2x10° 3x10°
M, (GeV) M, (GeV)

Q)

AlM

CMS-EXO-15-006

23" (13 TeV)

| | | | I | | | | I | 1 1 | I
CMS o SSM W' NNLO

— 95% CL limit
- = == Median expected limit

- +1s.d.
-, + 2 s.d.

I | 1 | 1 I 1 1 1 | l | 1 | 1 I 1 1 1 1 I 1 1

2000



S Y VAN + M EI': model-independent limit setting JWJI

CMS-EXO-15-006

] Perform a single bin cut-and-count cross-section measurement
[ Such result doesn’t depend on the resonance shape

2.3fb" (13 TeV)
M If the reconstruction efficiency is uniform E'°F eug LTI
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o _ % e,wE:'SS - - = = Median expected limit
then the limit on a model cross-section can < | . -
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Beyond 2 Generations

Vector-like quark pair production Resonances to heavy quarks Excited quarks
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Compact Wuon Sclenced

Selection:

e Dijet back-to-back topology
e pl(jet) >400 GeV
e Both jets should satisfy top-tagging criteria
e \eto events with leptons
Jet reconstruction and top tagging:
e Anti-Kt algorithm with R=0.8 (AK8 jets)
e Recluster using CA algorithm

e Apply “soft drop” algorithm with angular exponent 5 = 0, i

CMS-PAS-B2G-15-003
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2 8 8 S

8

0.02
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g

soft threshold zcyt < 0.1, and characteristic radius Ro = 0.8

e Identify b quark using combined secondary vertex b-tagging & -
algorithm s

e Calculate the N-subjettines for the top quark: 732 < 0.69 =
e Apply the mass window 110 < MSD < 210GeV o
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Top quark-antiquark all hadronic resonances
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Top quark-antiquark all hadronic resonances AlM
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CMS,

. Conclusions WI

[/ CMS performed very well in 2016

[ A complete set of various EXO analysis covering different topologies have
been deployed by CMS

[4] Given the current amount of data most of them targeting mainly resonance
production in frames of different EFT

] A good agreement between observation and prediction has been observed in
all cases

[F] Stay tuned, new data will become public soon!
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