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Figure 6. Example plant transfer function, fit using Vectfit. The average statistical
error of points shown was ∼ 2.5% in magnitude and ∼ 1.5◦ in phase.

filter. Figures 10 and 11 show that the overall RMS of the control signal is reduced by

a factor of ∼2.5 for each interferometer. For LLO this improvement in performance was

balanced by a slight noise increase above 1 Hz. Some noise was also injected by Wiener

filter feed-forward at LHO, below 0.1 Hz, and above 3 Hz.

The couplings of ground motion to the feedback signal can potentially be time

dependent. Since the approach used here is not adaptive, this could lead to a degradation
of the filter’s subtraction efficacy over time. Figure 12 shows the performance of DARM

feed-forward at LLO when first implemented and 8 months later. While the overall

reduction in RMS motion was originally a factor of ∼2.5 the same feed-forward filters

provided ∼20% less isolation after 8 months, reducing the RMS motion by a factor of 2.

There is no obstacle to retraining new Wiener filters to potentially recover subtraction

performance, however if there is a change in the mechanical plant remeasuring the
transfer function is a time consuming process, due to the high accuracy required.

As mentioned in Section 1, we have observed that the rate of non-Gaussian events

in the gravitational wave band increases when large forces are required to maintain

detector lock. To measure the effect of improved isolation on the rate of background

events, two 30 minute segments of data were collected for L1, with the DARM Wiener

feed-forward first enabled and then disabled. A templated search, using a sine-Gaussian
waveform basis [21], was performed and the number of triggers per second reported


