GWADW?2022 - Approaching the low-frequency design sensitivity of
ground-based detectors

Contribution ID: 37 Type: Poster presentation

Precision limits and a readout algorithm for DFM
Interferometry

Current gravitational wave detectors are limited by local sensor noise and other related technical noise sources
at low frequencies below 10 Hz. We aim to use compact displacement sensors based on deep-frequency
modulation interferometry for the local readout of test-masses to overcome these limitations.

In this poster I present our work on the readout of such compact displacement sensors. We analysed the
limitations of such sensors by computing the Cramer-Rao lower bound of the phase estimate in the presence
of common noise sources. And we developed a new algorithm to extract the interferometric phase in deep-
frequency-modulation interferometry in a fast and non-recursive way.

First results show that our improved sensor can reach a higher precision than the currently ones used at the
LIGO suspension while also having a larger dynamic range.
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