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(weak) gravity setup: canonical quantization of GW
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(weak) gravity setup: canonical quantization of GW
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“Quantum LIGO”
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The Hamiltonian
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The time evolution operator

For each GW mode k (index not shown):
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The time evolution operator

For each GW mode k (index not shown):
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The time evolution operator

For each GW mode k (index not shown):
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Electric field
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Electric field
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Electromagnetic state
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Electromagnetic state
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Now let’s pick (quantum) gravity states
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Vacuum
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Interesting effect if we re-include the term
we neglected:
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Digression: quantum squeezing
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Vacuum
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Single mode coherent
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Single mode coherent
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Thermal

1) Treat gravity as a thermal bath
2) Describe it as an ensemble of mixed states

3) Write down the density matrix for the full Hilbert space

4) Trace out gravity
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Thermal
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GRAVITATIONAL-INDUCED DECOHERENCE
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Squeezed vacuum
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Squeezed vacuum
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Squeezed coherent
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_ Squeezed coherent
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Summary and conclusions

* We work in the weak regime and consider hypothetical quantum states of gravity
* We derive the effects they could have on a LIGO-like experiments

* We find an exponential effect on the signal

Many open questions, among which:
* Are these states realized? (- strong regime)
* Are these stated propagated? (...)

* |n which circumstances can these effect be of order 1 ?
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