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Outline

« Introduction

« Recent search results at CMS

= EXxotics searches with y/e/p/tau/jets/MET
= EXxotics searches with boost objects (W/Z/H/top)
= EXxotics searches with other signature

- Summary
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Motivation of exotics searches @ CMS

- SMis very successful but incomplete
= Tells us how but not why
= Not cover gravity, dark matter, dark energy etc

- Exotics and SUSY are possible extensions of SM
= Provide answers to pheno that not explained by SM
= Only cover exotics in this talk

« LHC is the enerqy frontier: Ecm =13 TeV now
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Data collection @ CMS

 An exciting year with 20 fb-' @
13 TeV data collected to date %0
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12.9 b (13 TeV)
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SM @ 13 TeV
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CMS exotic searches overview
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Resonances to heavy quarks

Vector-like quark pair production Excited quarks
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- No significant excess observed
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Scope of this talk

- Most recent updates of exotics searches from CMS
= Extra dimensions
= Compositeness
= New Gauge Bosons: Z', W’
= Quark substructures
= Long lived particles
= Displaced e/u

- Will not cover SUSY
= Dark matter results will be covered by Francesca Ungaro’s talk

- Can not cover all recent updated results
= Selected results by personal preferences
= Apologize for results not shown here
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Exotics Searches with
v/e/u/tau/jets/MET
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Dijet searches (1)

- Total Luminosity: - Background fitted: 4 _ R -m/v5)"
dm (m/ \/§)P2+P3 In(m/+/s)

1297 @13 TeV(2016) . Narrow width signal checked
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Dijet searches (2)

- Search dijet resonances of
= String (qQ)

= Scalar diquark(qq) s CMS _Preliminary 12967 (13 Te
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Dilepton searches

12.410" (13 TeV)
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Z’+jets searchs

- Total Luminosity: ]
« 27" @ 13 TeV (2015)

- Final state: JJ+J 7

q
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y+jets searches

- Total Luminosity: q Y
- 27" @ 13 TeV (2015) o
- Final state: y+J
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Diphoton searches (1)

- Total Luminosity: -
= 16.2fb" @ 13 TeV + 19.7 fb' @ 8TeV

- Final state: y+y
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Diphoton searches (2)

- No excess seen in 2016 data (8 TeV + 13 TeV results)
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Diphoton searches (3)
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Zy searches (1)

- Total Luminosity:
= 129" @ 13 TeV + 19.7 fb' @ 8TeV

- Final state: Z+y, where Z->qq/ll
- If 750 GeV diphoton is real, then Zy probably see it

Z(->qq)y results with 19.7 fb' @ 8 TeV
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Zy searches (2)
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Leptoquark searches

- Total Luminosity: - Scalar , i <
» 26" @ 13 TeV(2015) 7 ‘

. . g h
[ ] \ +
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Exotics Searches with boosted
objects (W/Z/H/top)

Merged &
WIZ jet S———-——* ‘ Merged
' WI/Z jet

Isolated = <«—
e
MET W/Z jet
+ _
Bop or T Merged
ete™ “ W/Z jet
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VV searches (1)

- Total Luminosity:
- 12.9fb"' @ 13 TeV(2016)

- Final state:
= X->WV-=>Iv+boost W/Z
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VV searches (2)

- Total Luminosity:

- 2.7 @ 13 TeV(2015)

- Final state:

= X>ZV->Ill+boost W/Z
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VV searches (3)
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HV searches

X - Vh - (II v )bb 2. 17fb (13 TeV)
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- Final state:
= X->HV->boost(bb)+Iv/i/vv

- Categorize events with
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HH searches

- Total Luminosity:
- 27" @ 13 TeV (2015)

- Final state:
= X->HH->boost(bb)+boost(bb)
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J
W’ searches 16-009

- Total Luminosity: q b
- 255fb" @ 13 TeV (2015)

- Final state:

; W
= W->boosttop +b R
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VLQ searches (1)

- Total Luminosity: q q ¢ q
/
. 232" @ 13 TeV (2015)\\' TN

- Single VLQ production : ;
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VLQ searches (2)

- Total Lumi nOSity: — g
» 2.3 @ 13 TeV (2015) S . R
- Single VLQ production § royan o35

- Final state: b \b
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Exotics Searches with other
signatures
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- Total Luminosity: TR LR
§1o‘rProllmInary § 3
S : = [é}ommsu

- 129" @ 13 TeV (2016) o D e e

- Final state:

= Heavy stable Charge tracks
(pt>55GeV)

= Select based on dE/dx and TOF
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Displaced ep

- Total Luminosity:

- 26" @ 13 TeV (2016)

- Final state:

= Opposite charge e+ with large

impact parameter
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- Searching for new physics in lots of final states

= y/e/ultau/jets/MET
= Boosted W/Z/H/top
= Displaced signature

- No new physics found (Yet)
- Sensitivity of new physics searches largely

extended with 2016 data @ 13 TeV
= Thanks to the excellent LHC and CMS operations

- More data coming on the way
= Stay tuned
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