GROUND MOTION: WHAT
MAKES IT MOVE, HOW TO
MEASURE IT, AND HOW TO,

ISOLATE FROM IT




MASS ON SPRING
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LIGO REDUCED MOTION BY A
BILLION AT 100 HZ
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STACKS OF MASSES AND
SPRINGS
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* BSC seismic isolation sys-
tem assembly inside
mockup BSC shell for per-
formance tests

[HYTEC, Los Alamos, NM]




transfer function
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VIRGO
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A PENDULUM IS LIKE A MASS

Transmissibility
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4 STACKED PENDULA FOR
ADVANCED LIGO

Scismic Isolation [
Platform

Top Mass
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SEISMOMETERS

Z—axis

Envelope of seismometer signal: X—arm mid-station
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SEISMIC
SPECTRA
WITH
EARTHQUAKE

M 5.1, 155 miles off Oregon coast, Jan. 20, 2000

| Power spectrum |
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M 5.5, near Kermadic islands, Jan. 20, 2000

| Power spectrum |




SEISMIC SPECTA
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POINTING WITH ARRIVAL TIME
DELAYS
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ATTENUATION WITH DISTANCE
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SEISMIC SPECTRA, LATE SPRING
__+ AND EARLY SPRING
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Dam affects inspiral range through upconversion of
seismic signal at 1.2 Hz.
“Bounce” of water timed at 1 to 0.3 second.

Large mass bouncing on the ground at our most sensitive frequency




SEISMIC SPECTRUM
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P wave — Compressions —‘ Undisturbed medium
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