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Origin of Mass

Origin of Universe

Unification of Forces

New Physics
Beyond the Standard Model
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New Vector Boson: Z’
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New Vector Boson: Z’
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New Vector Boson: Z’
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CMS Experiment at the LHC, CERN
Data recorded: 2015-Aug-22 02:13:48.861952 GMT
Run / Event / LS: 254833 / 1268846022 / 846

Display of rare colossal ete- candidate
event with 2.9 TeV invariant mass

Each electron candidate has 1.3 TeV E+

Back-to-backin ¢
Highest-mass Run-1 events: 1.8 TeV (ee), 1.9 TeV (pp)
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Invariant Mass Distribution
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Heavy Higgs

Needs high collision
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Invariant Mass Distribution
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Invariant Mass Distribution

Events / 20 GeV
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Significance Probability for background to

fluctuate up to here
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Significance Probability for background to
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Significance
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Future
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Future

Energy is important ...
.... But lots of datfa is also very important

Narrow Z' (Mz- =2]JeV)

Lots of We want some
events here here too _
‘._'—' [ [ [ [ [ [ [
=, ATLAS Online Luminosity
%“ o5 —— 2011pp Vs=7TeV
260 (13Tev & = 2012pp Is=8Tev
> 105 Teet T T T e T CMIS 'é — 20’15 Pp \E=13 TeV
S 10t AL Prelminar 1 3 205 — 2016pp (5=13Tev
; . [ ]y/Z—e'e Y —
2 10 [ t, tW, WW, WZ, ZZ] o T
2 102 B Jets - @ 15
i =
)
()]

—_
o

107" =

105 5

105

107 0 L

107 w ol ho' S

2000
m(ee) [GeV]

1 1 1 | 1 1 1 1 1 1 1 1 |
70 100 200 300 1000

oct
Month in Year

24



Future /\ e
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