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Figure 1: Optical and sensing configuration of the LIGO 4 km interferometers. The IO block
includes laser frequency and amplitude stabilization, and electro-optics modulators. The inset
photo shows a test mass mirror, in its suspension, prior to installation in the vacuum system. The
near face is the high-reflecting surface, through which one can see mirror actuators arranged in
a square pattern near the mirror perimeter.

cavity (mode cleaner, MC), which provides a stable, spatially pure beam; additional filtering of
laser noise; and serves as an intermediate reference for frequency stabilization.

The interferometer optics, including the test masses, are fused silica substrates with multi-
layer dielectric coatings, manufactured to be extremely low-loss. The substrates are polished so
that the surface deviation from a spherical figure, over the central 80 mm diameter, is typically
less than a few angstroms, and the surface microroughness is also less than a few angstroms.
The absorption level in the coatings is generally a few parts-per-million (ppm) or less, and the
total scatter loss from a mirror surface is estimated to be 20-30 ppm.

The main optical components and beam paths–including the long arms–are enclosed in an
ultra-high vacuum system (10−8 − 10−9 torr) for acoustical isolation and to reduce phase fluc-
tuations from light scattering off residual gas. The 1.2 m diameter beam tubes contain multiple
baffles to trap scattered light.

Each optic is suspended as a pendulum by a loop of steel wire. The position and orienta-
tion of an optic can be controlled by electromagnetic actuators: small magnets are bonded to
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