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Quantum Noise and Optical Configuration WORKSHOP 
 Session I: May 19th ,h 23.00  CEST- May 20th 1.00 CEST

SESSION I (1st and 2nd hour)
Status of Quantum Noise Reduction
in current Gravitational Waves Detectors

SESSION II (3rd and 4th hour)
Advanced QNR technologies and 
High Frequency Detectors



Quantum Noise and Optical Configuration WORKSHOP 
 Session I: Status of Quantum Noise Reduction System in the operating 
Gravitational Waves Detectors
May 19th ,h 23.00  CEST- May 20th 1.00 CEST
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Demonstration of length control for a filter cavity with coherent 
control sidebands Naoki Aritomi (National Astronomical Observatory of Japan) 







Quantum Noise and Optical Configuration WORKSHOP 
 Session II: Advanced QNR technologies and 

High Frequency Detectors
May 21th, 6.00-8.00 CEST

Teng Zhang (University of Birmingham)

A broadband xylophone configuration with sloshing Sagnac interferometers

Roman Schnabel (Universität Hamburg)

Mitigation of back-scattered light by dual balanced-homodyne readout

Carl Blair (University of Western Australia)

White Light Signal Enhancement

Eugene Polzik (Copenhagen University)

Towards broadband quantum noise reduction in GWIs using an atomic noise eater

Ken-ichi Harada (Tokyo Institute of Technology)

Optical-parametric signal-amplification for a high-frequency gravitational-wave detector

Nancy Aggarwal (Northwestern University)

Science case and design considerations for a GW detector in the 10 - 300 kHz band
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C. Blair: White Light Signal Enhancement



6dB reduction of quantum 
back-action demonstrated in 
membrane + atoms system



Optical Spring generates

OPA



● Miniature GW detector
● Based on optical trapping/levitation
● Tunable resonance in the 10-300 kHz range
● limited by gas damping and photon recoil

● proposed new design with 20x 
sensitivity

● new limits on BH superradiance and 
primordial BHs



Quantum Noise and Optical Configuration WORKSHOP 
 MAIN TOPICS and OUTCOME

Shared experience and thoughts on a variety of topics:

➔ current influence of phase noise, and stability of locking 
schemes for frequency-dependent squeezing

➔ influence of back-scattered light, and in-vacuum OPOs

➔ is the mode-matching loss limited by sensors or by controls?

Quantum noise and optical configurations discussion



Quantum Noise and Optical Configuration WORKSHOP 
MAIN TOPICS and OUTCOME

Good progress on a wide variety of schemes!

➔ quantum-technology to remove noise from scatter source

➔ new ideas for a broadband quantum-noise reduction and 
back-action free interferometry

➔ pushing the high-frequency limits of current detectors by 
adding dispersive elements

➔ beyond interferometry: levitating detectors for the 10s of kHz

Advanced quantum-optics techniques:

pushing for higher and lower frequencies!



Quantum Noise and Optical Configuration WORKSHOP 
MAIN TOPICS and OUTCOME

Special thanks to all the 

speakers!!!!




