














Cosmic Microwave Background (WMAP 2012)




Cosmic Microwave Background (Planck 2015)



Recombination Atoms form
Relic radiation decouples (CMB;

Matter domination
Onset of gravitational collapse

Nucleosynthesis
Light elements created - D, He, Li

Nuclear fusion begins

Quark-hadron transition
Protons and neutrons formed

Electroweak transition
Electromagnetic and weak nuclear
forces first differentiate

Supersymmetry breaking
Axions etc.?

Grand unification transition
Electroweak and strong nuclear
forces differentiate

Inflation
Quantum gravity wall
Spacetime description breaks down
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Cosmic Microwave Background (Planck 2015)
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Smaller clumps




Cosmic Microwave Background (Planck 2015)
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What is the Universe made of?
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Simulate the universe on a computer
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Model:No dark energy
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Model:50-40-10
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Model:Best fit
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Cosmic Microwave Background (Planck 2015)
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