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Speedmeter: A New Type of Gravitational Wave Detector

CHEN Yi-kang!, ZHANG Teng?, SUN Yan-chun'

(1. Department of Astronomy, Beiing Normal University, Beijing 100875, China; 2. School of Physics
and Astronomy, University of Glasgow, Glasgow G12 8QQ, UK)

Abstract: In recent years, as gravitational waves have been detected by LIGO, gravita-
tional wave detection has become one of the hot topics. And to build a good gravitational
wave detector, its noise problem is a problem that must be solved. The noise of gravitational
wave detectors mainly comes from vibration noise, quantum noise, thermal noise, etc. The
speedometer is proposed to reduce quantum noise. According to the principle of quantum
measurement, the speedometer can break through the standard quantum limit, and effec-
tively reduce the noise caused by the photon radiation pressure by back and forth reflection,
especially in the low frequency band. It can also be shown that a speedometer interferome-
ter with a Fabry-Perot cavity and the same Michelson interferometer have almost identical
performance, such as the same circulating optical power. This paper discusses the working
principle of the speedometer, introduces three types of speedometers and their performance,

and looks forward to its broad development prospects.

Key words: gravitational wave; interferometer; speedmeter
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