Research Techniques
Seminar

Arm Locking for LISA 
(Laser Interferometer Space Antenna)

Yinan Yu
University of Florida-Gainesville

NOTE: NEW DATE, TIME AND LOCATION

Wednesday, June 8, 2011

1:30 pm
Hornet’s Nest

Over the last 30 years several space-based gravitational wave detector concepts were developed to observe gravitational waves in the signal-rich low frequency band. The best developed and only project mature enough for a launch in this decade is the Laser Interferometer Space Antenna (LISA), a joint ESA/NASA project. LISA consists of three identical spacecraft arranged in an equilateral triangular constellation with 5M km on each side. Each spacecraft houses two drag-free proof masses that follow the geodesic motion. The Interferometric Measurement System (IMS) of LISA monitors the changes in distance between two proof masses on each respective spacecraft. Laser frequency stabilization is one of the most significant and difficult issues for the IMS of LISA. Arm locking, as a proposed frequency stabilization technique, transfers the stability of the long arm lengths to the laser frequency. The arm locking sensor synthesizes an adequately filtered linear combination of the inter-spacecraft phase measurements to estimate the laser frequency noise, which can be used to control the laser frequency. We developed a hardware-based LISA interferometer simulator to study and verify laser frequency noise suppression and cancellation techniques under realistic LISA-like conditions. In this talk I will introduce the experimental studies of arm locking on our simulator, including the control system of various arm locking schemes, the incorporation with pre-stabilization subsystems, noise limitations, etc. 
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