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Z invisible decay

Rate of decay of the Z boson to particles that evade detection (‘invisible’)
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Rate of decay of the Z boson to particles that evade detection (‘invisible’)

ow do we detect invisible particles?
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Z invisible decay at the LHC

CMS measurement : 523 + 16 MeV

First precise measurement of invisible Z decays at a hadron collider




Z invisible decay at the LHC

CMS measurement : 523 +{16)MeV

Source of systematic uncertainty Uncertainty (%)
Muon identification efficiency (syst.)

Jet energy scale

Electron identification efficiency (syst.)
Electron identification efficiency (stat.)
Pileup

Electron trigger efficiency

T, veto efficiency

piss trigger efficiency (jets plus piss region)
pT** trigger efficiency (Z/y* — uu region)
Boson pr dependence of QCD corrections
Jet energy resolution 9

piiss trigeer efficiency (u+jets region)

Muon identification efficiency (stat.)
Electron reconstruction efficiency (syst.)
Boson pr dependence of EW corrections
PDFs

Renormalization/factorization scale
Electron reconstruction efficiency (stat.)
Overall




Z invisible decays at LEP collider

Large Electron Positron collider: Highest energy electron-positron
collider ever built (1989 - 2000)

- LEP legacy: properties of the Z boson
measured to unprecedented precision

e Direct and indirect measurement of Z boson
invisible decays, indirect measurement used
to deduce three species of light neutrinos




Z invisible decays at LEP collider

Large Electron Positron collider: Highest energy electron-positron
collider ever built (1989 - 2000)

LEP combined direct measurement : 503 + 16 MeV




Z invisible decay at the LHC

CMS measurement : 523 + 16 MeV

LEP combined measurement : 503 + 16 MeV




Z invisible decay at the LHC

CMS measurement : 523 + 16 MeV

LEP combined measurement : 503 + 16 MeV

Standard Model : 501.44 + 0.04 MeV




Z invisible decay at the LHC

CMS measurement : 523 + 16 MeV

LEP combined measurement : 503 + 16 MeV

Standard Model : 501.44 + 0.04 MeV

CMS result : Single most precise direct measurement in the world
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Neutrinos
0.1-2%

Normal Matter

Dark Energy
73 %

Content of the Universe
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The Standard Model
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The Standard Model
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