Australian Optical Society

Experimental demonstration of a squeezing enhanced power recycled

Michelson interferometer for gravitational wave detection

Kirk McKENZIE, Ben C. BUCHLER, Daniel A. SHADDOCK, Ping Koy LAM and David E. McCLELLAND,

Department of Physics,

Faculty of Science, Australian National University, ACT 0200, Australia

Interferometric gravitational wave detectors are expected to be limited by shot noise at some frequencies. Squeezing in a gravitational wave detector was first proposed to overcome this limit by Caves in 1981[1]. Until now, no experiment has been done to show squeezing with compatible optical and control systems for gravitational wave detection. We experimentally demonstrate a power recycled Michelson with squeezed light injected in the dark port to surpass the shot noise limit. An improvement in the signal-to-noise ratio of 2.3dB is measured and locked stably for long periods of time.  The configuration, control and signal readout of our experiment is compatible with current gravitational wave detector designs.
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FIG. 1: Schematic of the experiment. Squeezed light is injected into the output port of the Michelson.





 BS=beam-splitter, 


 PZT=piezo-electric transducer


 SQZ=squeezed state generation system.








FIG. 2: Results of noise floor and a signal for a) a simple Michelson, b) a simple Michelson with locked squeezing, c) a power recycling Michelson and d) a power recycled Michelson with locked squeezing. 


Electronic noise lies at -93.5dBm, The signal is at 5.46 MHz .


RBW = 100 kHz, VBW = 30 Hz








