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The model



q A homogeneous and isotropic spacetime 

The model
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The minisuperspace
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Minisuperspace vs. spacetime

spacetime minisuperspace
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“Quantum cosmology in the light of 
quantum mechanics”



Quantum cosmology in the light of quantum mechanics
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Quantum cosmology in the light of quantum mechanics
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some uncertainty in 
the position



Quantum cosmology in the light of quantum mechanics
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Quantum cosmology in the light of quantum mechanics
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Quantum cosmology in the light of quantum mechanics
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Ok, but…. 
can we see other universes?



Quantum entanglement
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Quantum entanglement
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q The parametric amplifier of quantum optics
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u 	sinh 𝜒𝑡
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Quantum entanglement

q The parametric amplifier of quantum optics
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The entangled universe
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The expansion of 
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Phys. Rev. D 97, 066018, 2018
Cosmological perturbations in the entangled inflationary universe

The choice of one
or the other initial
state would have
consequences in 

the computed
power spectrum of 

the CMB



Entangled and interacting universes
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Entangled and interacting universes

q The multiverse is a scientific proposal: testable and 
therefore falseable.

q It may be one of the major revolutionary ideas in 
cosmology since Copernicus

q It opens the door to a new wide variety of cosmic 
phenomena to be explored.


