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Quantum noise
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Squeezing makes noise worse
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Theoretical filter cavity
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Real filter cavity
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System under study
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Perfect squeezed state, ~9 dB

Quantum noise relative to coherent vacuum [dB]
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Frequency independent phase noise, 30 mrad

Quantum noise relative to coherent vacuum [dB]
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Injection and readout losses, both 5%

Quantum noise relative to coherent vacuum [dB]
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Mode matching
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Mode matching
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Mode matching, 95% & 98%

Quantum noise relative to coherent vacuum [dB]
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Frequency dependent phase noise, 0.3 pm

Quantum noise relative to coherent vacuum [dB]
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Filter cavity losses, 1 ppm/m

Quantum noise relative to coherent vacuum [dB]
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Bandwidth with losses

» Losses (€), bandwidth () and
detuning (Aw)

Ve = : L
c 2—e)V1—€ V2
Awse = V1 — € ¥t

» Naive approach incorrect
> Losses up; bandwidth up
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Coherent dephasing
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Relative contributions
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Range v loss
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Range v squeezing
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A new baseline?
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Conclusions

» Developed an analytical model of a filter cavity
> Need to add more realism to future IFO designs
» Low frequency is hard, it's more than FC losses
» More squeezing doesn’t help (yet)

» One ~10 m cavity is good enough
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