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(GGravitational-wave discoveries

Known Neutron Stars

LIGO-Virgo Neutron Stars
Credit: Frank Elavsky




Why Quantum?
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Strain sensitivity of km size detector:
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Quantum effects are indeed important!



Why Quantum?

Advanced LIGO design sensitivity curve [1]:
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Origin of quantum noise
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Standard Quantum Limit (SQL)
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Surpassing the SQL by detuning the SRC
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SRC: Signal recycling cavity (back action as a resource) [5, 6]



Input-filtering: Frequency-dependent squeezing
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Intra-cavity filtering: Speed meter
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An equivalent realisation with Sagnac [9, 10]



Intra-cavity filtering: White-light cavity (“fast light”)
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Can be realised also with Enhancing the bandwidth without reducing

active atomic system [12, 13] the peak sensitivity



Output filtering: Frequency-dependent readout
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(General case

Each filtering module can be a
cascade of passive/active filter
cavities. Infinite combinations!

H Question:
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A unified framework
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This framework applies to other linear quantum measurements.
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