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Noise and Sensitivity in GW Detection
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The noise we deal with–

Seismic noise

Thermal noise

Detector noise (electronic noise)

Quantum noise



Basic Optomechanical Setup
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Objective- GW Detection

Sensitivity increment for optical high-precision measurements

squeezed mode generation at output modes
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Avoiding quantum optomechanical back action
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Squeezed Mode in Different Output Quadrature
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Squeezed Vacuum Injection
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Different Schemes

Frequency dependent squeezing

EPR entanglement based conditional squeezing
3
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Spin-optomechanical Hybrid Model

4PRL 121, 031101, (2018)
Souvik Agasti, Abhishek Shukla, Milos Nesladek (souvik.agasti@uhasselt.be).. 8 / 18

Heterodyne detection 4

The measurement is performed by two entangled beams
of light, probing the GWD and an auxiliary atomic spin
ensemble.



Squeezing in Hybrid System

χM = χS → ωm = ωs , γm = γs
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Negative pressure optomechanics
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Two-cavity optomechanics
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Two-cavity optomechanics
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Practical Implementation - GW Interferometer
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Mirror Design
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GW vs Optomechanical Interaction
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Conclussion

Compared to the schemes proposed before, our scheme appears to be
much more efficient for–

not demanding any auxiliary spin system, therefore there is no need to
design a negative mass spin system with a lower Larmor frequency
and bandwidth

it has the ability to suppress the QBA noise more than the
spin-optomechanical hybrid scheme, along with the same rate of the
suppression of shot noise.

it suppresses the thermal noise simultaneously with good efficiency.
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Looking for opportunity to execute the experiment
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Thank you
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