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Quantum Mechanics and
Cosmology: Open Issues

from Jerome Martin’s talk:

Quantum-to-classical transition of cosmological tfluctuations
Role of decoherence



(exacerbated) Quantum Measurement Problem
in Cosmology

e.g. Sudarsky (2009)
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need to break unitarity




Spontaneous collapse model

Ghirardi, Rimini, Weber (1985), Pearle (1989), Bassi, Ghirard (2003), etc
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* stochastic, to produce random outcomes
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Spontaneous collapse model
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selection according to
Example: Free particle Born rules
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Collapsing the wave function of
cosmological fluctuations ¢ « 67/T

Martin, Vennin, Peter (2012)
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Signature of the quantum origins of
cosmological structures
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Signature of the quantum origins of
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¥ 1.0

| egget-Garg inequalities

“temporal Bell inequalities”

Rely on measuring a single spin component at different times
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can be violated for two-mode squeezed states!
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Conclusions

The early Universe is an interesting playground to
push quantum mechanics and its foundational issues
to unexplored regimes (energies, times, distances)
and setups (lack of external observer)

This relies on seeding cosmological structures with
qguantum fluctuations. This part of the scenario can be
tested in principle, but hard in practice!



