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Abstract: Recent advances in mechanical sensing technologies have led to the suggestion that heavy dark matter candidates around the Planck mass
range could be detected through their gravitational interaction alone. The Windchime collaboration is developing the necessary techniques, systems,
and experimental apparatus using arrays of optomechanical sensors that operate in the regime of high-bandwidth force detection, i.e., impulse
metrology.  Today's sensors can be limited by the added noise due to the act of measurement itself. Techniques to go beyond this limit include
squeezing of the light used for measurement and backaction evading measurement by estimating quantum non-demolition operators -- typically the
momentum of a mechanical resonator well above its resonance frequency. In this talk, we will discuss the theoretical limits to noise reduction using
such quantum enhanced readout techniques for these optomechanical sensors.

Pirsa: 22120065 Page 1/40



Pirsa: 22120065 Page 2/40



Pirsa: 22120065 Page 3/40



Pirsa: 22120065 Page 4/40



Pirsa: 22120065 Page 5/40



Pirsa: 22120065 Page 6/40



Pirsa: 22120065 Page 7/40



Pirsa: 22120065 Page 8/40



Pirsa: 22120065 Page 9/40



Pirsa: 22120065 Page 10/40



Pirsa: 22120065 Page 11/40



Pirsa: 22120065 Page 12/40



Pirsa: 22120065 Page 13/40



Pirsa: 22120065 Page 14/40



Pirsa: 22120065 Page 15/40



Pirsa: 22120065 Page 16/40



Pirsa: 22120065 Page 17/40



Pirsa: 22120065 Page 18/40



Pirsa: 22120065 Page 19/40



Pirsa: 22120065 Page 20/40



Pirsa: 22120065 Page 21/40



Pirsa: 22120065 Page 22/40



Pirsa: 22120065 Page 23/40



Pirsa: 22120065 Page 24/40



Pirsa: 22120065 Page 25/40



Pirsa: 22120065 Page 26/40



Pirsa: 22120065 Page 27/40



Pirsa: 22120065 Page 28/40



Pirsa: 22120065 Page 29/40



Pirsa: 22120065 Page 30/40



Pirsa: 22120065 Page 31/40



Pirsa: 22120065 Page 32/40



Pirsa: 22120065 Page 33/40



Pirsa: 22120065 Page 34/40



Pirsa: 22120065 Page 35/40



Pirsa: 22120065 Page 36/40



Pirsa: 22120065 Page 37/40



Pirsa: 22120065 Page 38/40



Pirsa: 22120065 Page 39/40



Pirsa: 22120065 Page 40/40


