
Introduction To CMS

Keti Kaadze

ketino.kaadze@cern.ch



How small you can resolve?

• What limits the size of  the smallest thing you 

can see in a microscope is diffraction
• You cannot see things smaller than ~ half  length of  the light 

wave, about 200 nm = 0.2 micrometers

• You need different tools to probe really small things in 

Nature



How small you can resolve?

14 September 2016 Keti Kaadze, FNAL3

• Wait a second… instead of  light we used particles to look at 

microscopic things! 

• Quantum mechanics: all matter can exhibit wave-like behavior

– The wavelength is inversely proportional to momentum of  the particle

– By increasing the energy of  your probing beam, you can resolve the 

smallest things!

– The higher the energy of  the particle – the smaller the 

wavelength and therefore, the smaller dimensions we can 

explore!

electron l = h/P



Atom
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Proton

Neutron



• Describes elementary particles and their interactions

The Standard Model
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Photon 

Gluon

W±/Z0 bosons

Interactions



The Large Hadron Collider
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Accelerator Complex
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pp Collision at the LHC
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Excavation at P5 for CMS Experiment
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CMS Detector



CMS Silicon Strip Tracker
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CMS Electromagnetic Calorimeter
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CMS Hadronic

Calorimeter
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CMS Muon System
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What We Detect?
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We directly detect:

• Electron

• Muon

• Photon

Using reconstruction algorithms

we can also identify

• Quarks

• Gluon

• Tau



Detecting the Higgs boson

• Need to identify its decay into heaviest particles

• In case of  some decays 

the invariant mass of  

Higgs particle can be 

reconstructed with 

excellent resolution
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Higgs Discovery in gg final state
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Colliding quark and anti-quark 

annihilate into photons

Colliding gluons fuse into Higgs 

boson with 125 GeV mass
Large signal rate; 

Large background.



Higgs Discovery in l+l-l+l- final state
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Small signal rate; 

Small background

Electroweak pp g ZZ

production



HgZZgeeee/eemm/mmmm
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Data by 2013



CMS Collaboration
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