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LIGO-8950018-02

goal for the facitities is to not increase the naturally occuning environmental pertuibations, such '
as mechanical vibrations, acoustic noise, electromagnetic fields and gravitational gradients, by

more than a factor of two in the gravitational wave dctection band.

Figure 34: Limiting interfercme0er performance attributable to the facilities

LIGO Facilitiee Limiting Noise Equivalent Strain
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The ultimate LIGO vacuum levels are derived from the need to maintain optical phase noise due

to fluctuations in the residual gas column density in the beam tubes and vacuum chambers at a

level at or below an equivalent strain noise of 2 x 10-25 Hz-rt2.This is expected to be the limiting

noise source at the highest frequencies (100 Hz < f < I kHz).

The clear aperture of the beam tubes and vacuum chambers is in part determined by the require-

ment to maintain optical phase noise produced by scattered light to an acceptable level. The stray

light requirement must be satisfied between 0.5 to l.l micron wavelengths, which is the range of
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Baffle backscatter BRDF = 4.8 x 10 3 sr I Polished oxidized baffles

Mirror scattering BRDF =
2.5x10-7

Super polished GO mirron

Longitudinal spectrum ll30l97 used for backscatter modulation
Horizontal spectrum 1130197 used for diffraction modulation
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