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Suspended Optical Benches in Adv. Virgo

4 N
INJ AR

angular Y =

alignment port il B

\ :!:‘_l

I m

4 o

w

N ]

o

)
Laser
ﬁ

Faraday Isolator \

Beam Power Control |
PD for IMC lock, etc. External =

injection a

bench f g%)

detection and

/ alignment ports

Takanori Sekiguchi

Report about Research at Nikhef from Jan. 2013 to Mar. 2013




External Injection Bench (EIB) - SAS
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EIB-SAS Design
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EIB-SAS Commissioning: Beam lJitter
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EIB-SAS Current Status at Nikhef
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Multi-Stage Suspended Bench (Multi)-SAS
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Multi-SAS Design
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Multi-SAS Simulation

E. Hennes (GWADW 2012 Presentation)
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Multi-SAS Current Status at Nikhef

ERDIH T HHHFERE SUEEEEEE
BERFEE®, REFVIICHAShBRERFIRZRTORBNITOA TS H%F

Takanori Sekiguchi 19
Report about Research at Nikhef from Jan. 2013 to Mar. 2013




Contents

3. Transfer Function Measurement [Multi-SAS]

Takanori Sekiguchi 20

Report about Research at Nikhef from Jan. 2013 to Mar. 2013




Purpose

«  Multi-SASDKELFRDHEREREEZRIE., ETILELE
EME—R(>50 H2) DEZENRE

AEADEYNTYT: FIERYF+H1RIRYF

l Top Stage

A
Ho.n  GASFilter

= Dummy Mass

Takanori Sekiguchi 2 1
Report about Research at Nikhef from Jan. 2013 to Mar. 2013




Previous Works

- BRIELEVEEDEYNPYTCIRERBORAEEZHA1-
SEBLVIL—LADHIRICIBESASERETEL I -1
o VRATLEERIE. TEEHEISEITREE

Takanori Sekiguchi

Report about Research at Nikhef from Jan. 2013 to Mar. 2013




Experimental Setup
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Experimental Setup --- PZT Actuator
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Experimental Setup --- PZT Accelerometer

Wilcoxon, Model 731-207, Sensitivity: ~10 V/g,
Noise : ~ 0.1 pg/rtHz, 2.5 Hz — 25 kHz
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Measurement System
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Transfer Function of Inverted Pendulum

o BIAIRY FORFIRMEEEIIE K TYF 5: Center of Percussion $1E
o WNELLELMESE . Multi-SAS IPOBFHRLE I -50 dBIRETYF5
o HFalL—Ia VI RIVITHDOEER I, Counter Weight TEREEA]

k]
=
.g = === =
D T s
= . — -60 dB c.o.p. %
107 o -80 dB c.o.p. =
| — Ideal Pendulum ~
—— Over-compensated ™
10—6 I ) I I T | \
L L TP g | ~
0.01 0.1 1 10 100
150
? 100
= 50
fab] O_‘ -
& —50 i
= —100
—150 L
0.01 0.1 1 10 100

Frequency [Hz]

Takanori Sekiguchi 30

Report about Research at Nikhef from Jan. 2013 to Mar. 2013




IP Transfer Function Measurement

« BaselToplSENENKELARICIEESEZEE
« IPDCounter Weight[3E L (5 E

i . 3 S
S [ (@ (@) (@ T -
/ . Ll
Ay . =L Acc
e 0 e ——— /
: JERAS
4 P
-~

PZT Actuator

Takanori Sekiguchi

Report about Research at Nikhef from Jan. 2013 to Mar. 2013




Measured IP Transfer Function (First Trial)
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Amplitude of Accelerometer Signal
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Tilt Motion of Base Ring
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Tilt Coupling
. TB%EZ BFlexureOETY OIED S EI=IER C AiL
FREMTELE = TiICTRIILE—DI9EL D

« IPI&VerticallZIEE IZHELN=8D . & DTiltIETop
StageDTitICEDEFEH S

PZT Actuator | |
- 2FEFDTIlt Coupling _)"E e P
D £ EDIEEIZEKYTop StageHX K FEIZIENEZHE

@ EEERDAMEEHDOREMELRLS-O

TitDEDFEEH N 1000
g 10 EEEEEEEEEEEEEEEEE
S
E,
=T}
é 0.1
j=1
3
o
0.001
1073
0.01 0.1 1 10 100

Frequency [Hz]

Takanori Sekiguchi 35

Report about Research at Nikhef from Jan. 2013 to Mar. 2013




Tilt Coupling
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Finding Sweet Spot
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IP Transfer Function (w/ Sweet Spot Acc.)
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IP Counterweight Tuning

Multi-SAS IP Transfer Functicon
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Transfer Function of Payload
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Payload Transfer Function
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Identification of Resonances
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Mechanical Damper on the Keystone
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Temporary Damper

GAS Blade / Viton O-ring
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Mechanical Damper on the Keystone
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Mechanical Damper Theory
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Study from Multi-SAS TF Measurement
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Study from Multi-SAS TF Measurement
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Summary
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Other Topics
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Geophone Noise Measurement
on EIB-SAS
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Noise Measurement of Geophone
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Noise Measurement of Geophone
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Noise Measurement of Geophone
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Noise Measurement of Geophone

« Geophone 3{E%EIB-SASD EIZEWVLTHIE
o HRIFMETIEFEIZEIE, 1HZEL EEXREL-NELHEEICEZENT

Three Channsl Corr. Moise Analysis, Geophones

107 : ———
== EstimatoriEst11)
o o Auto Power P11)
b0 L R | et ,
CTY T T . Geophone: L-22E (Sercel), Vertical
Voo I AR Expected Moise

NikhefB D PreampZ{&

P20 [m2f zecd/Hz]

Takanori Sekiguchi

Report about Research at Nikhef from Jan. 2013 to Mar. 2013




Noise Measurement of Geophone
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Noise Measurement of Geophone
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Q-Factor Measurement of Top GAS Filter
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Visiting Italy
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Top Filter Tuning
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Q-Factor Measurement
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Q-Factor Measurement --- Interpretation
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Virgo Site Visit
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Broken Maraging Spring
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