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SeismicgisolationgforgthegPrototype

Challengesgrelatedgtogseismicgmotion
kh Seismichnoise,h≈hU5kUU m7√HzhFh~55 Hzhandh≈hU5kB m7√HzhFhU Hzh

ResonanceshofhmirrorhsuspensionshbetweenhU Hzhandh~5hHzh
couplehRMShmotionhintohthehInterferometerh
Seismic isolation is essential 

Aims
kh Developinghnovelhtechniquesh

forhfuturehgravitationalhwavehdetectors
kh Highhprecisionhexperimentshsuchh

ashmeasuringhaththehstandardh
quantumhlimithQSQLL

kh Requiredhdisplacementhnoiseh
betterhthanhU5kUy m7√HzhFh~55hHz

Theg10mgAEIgPrototype
Onehisolationhplatformhinheachhofhthehthreehvacuumhtanks
Opticalhtablehwithh≈hU.64hmhsidehlengthh
Ultrahhighhvacuumhcompatibleh
Isolationhabovehresonance,

Horizontal,h~U55hmHz
Vertical,h~~45hmHz
Tilt,h~T55hmHz

Peakhseismichisolation,
Horizontal,hP5 dj
Vertical,hP5 dj

Two of three isolation tables are 

installed in the vacuum system

Inkvacuumhtableh
inertialhmotionhish
comparedhwithh
groundhmotion. Theh
predictedhmotionh
ishcalculatedhusingh
onlyhonehfittedh
parameterOhtheh
centrehofhpercussionh
plateau.hGeophoneh
noisehdominatesh
belowh5.56hHzhandh
abovehV5hHz.

Control
Positioning ‘by hand’: using stepperkmotorsOhtohreducehtheh
DEhloadhonhvoicekcoilsh

Local damping,h for rekbalancing theh tablesh after opticsh
installationOhandhashah‘safehmode’

Unconditionally stable,hdampinghandhslowhintegration

Full-control,h Highkbandwidth Q~U5 Hz UGFL usingh
groundkmotionhcorrected positionhsensorshblended withh
inertial sensorsh and with relativeh positioning fromh theh
SPI.

SchematichillustrationhofhthehSAS
Horizontalhisolation,
hhhThreehInvertedhPendulumhQIPLhlegs
Verticalhisolation,
hhhThreehGeometrichAntikSpringhQGASLhh
hhhfilters
Sensinghandhactuation,
hhhLVDTsOhaccelerometersOhgeophonesOh
coilkmagnethactuatorshandhmotorizedh
adjusters

Q=30fres=0.266     Hz CoP plateau=10.5Hz

FrequencyqoHzb

T110 1 10

T1210

T1110

T1010

T910

T810

T710

Uncontrolledqinqvacuum

FullTcontrolqinqair

STS2qground

T610

am
pl

itu
de

q[m
/√

H
z]

10
−2 10

−1 10
0

10
1 10

210
−13

10
−12

10
−11

10
−10

10
−9

10
−8

10
−7

10
−6

10
−5

frequencyqoHzb

am
pl

itu
de

qo
m

/√
H

zb

verticalqgroundqmotion
undampedqtableqmotion
predictedqtableqmotion

ThehAEIhSeismichAttenuationhSystem
QSASLhuseshpropertieshofhharmonic
oscillatorsOhwhichhisolatehpassivelyhabove
theirhresonancehfrequency.
h


