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Magnetically assisted torsion pendulum
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Eric Thrane et al., 2015 (http://arxiv.org/abs/1512.03137)

Toward terrestrial detection of millihertz gravitational waves
with magnetically assisted torsion pendulums

Eric Thrane,” R. P. Anderson, Yuri Levin, and L. D. Turner
School of Physics and Astronomy, Monash University, Clayton, Victoria 3800, Australia
(Dated: December 11, 2015)

Current terrestrial gravitational-wave detectors operate at frequencies above 10 Hz. There is
strong astrophysical motivation to construct low-frequency gravitational-wave detectors capable of
observing 10-10" mHz signals. However, there are numerous technological challenges. In particular,
it is difficult to isolate test masses so that they are both seismically isolated and freely falling under
the influence of gravity at mHz frequencies. We propose a Magnetically Assisted Gravitational-wave
Pendulum Intorsion (MAGPI) suspension design for use in low-frequency gravitational-wave detec-
tors. We construct a noise budget to determine the required specifications. In doing so, we identify
what are likely to be a number of limiting noise sources for terrestrial mHz gravitational-wave
suspension systems. We conclude that it may be possible to achieve the required seismic isola-
tion and counlineg to eravitational waves necessarv for mHz detection. thoueh. there are sienificant
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