Present Superattenuator performance
VS.
ET Requirements

S. Braccini - VIRGO
for W62 group




1) Seismic Noise Attenuation

2) Control Noise Reduction
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Scientific Run 1 > Scientific Run 2




What are seismic isolation requirements in ET?
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ET - Displacement Sensitivity
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TF,..x = AL(f) / (LSD Underground Seismic Noise)

ET - TF Requirements
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Same Exercise for ET-Xylophone sensitivity

ET (Xylophone) - Displacement Sensitivity
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= AL(f) /(LSD Ground Seismic Noise)

ET (Xylophone) - TF Requirements
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TF Amplitude
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TRANSFER FUNCTION REQUIREMENTS




Transfer Function < 10-10
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107

10°

10711

10-13

-1 5
10 Mirror

107 QWMWMWWW

18.35 18.4
frequency (Hz)




s-215grt{Hz)

| dataDisplay v9r1pé : started by braccini on May 26 2009 l]8:34:5lfl UTC
|

V1:5a ME_F0O _2Acc 500Hz  FFT

L Ly
324 325
Hz

D26212786.52 « May 13 2000 01:19:31 UTC At 31043044

L1
32.1 i P

L 1
323

V1:5a_ Wl F0 zAcc 500Hz FFT

| 327 323 324 2.5
Hz

DT62II2TI 2L May 13 2000 04:14:17 UTC Ak 20071524

Watt/sqrt{Hz)

V1:5a Ml _FO zAcc 500Hz  FFT

D2E212786.52 : May13 2000 01:19:31 UTC at:4

MIRROR

DRE22I2TEE  May 13 2000 04:14:17 UTC At 20971525

TOP

372.4 25
Hz

17 UTC At 20071525

Stressed
Measurement

T=41943 s
High Sens Range




| dataDisplay varlipé : started by braccini on May 26 2009 08:34:56 UTC
|
V1:5a ME_F0O_zAcc 500Hz FFT V1:5a NI_FO zAcc 500Hz_ FFT V1:5a_WE_F0_zAcc 500Hz  FFT

| ..|.l||.i L'.iullhiJH'.lmel|nll|.l hm|'l..| LMH |HH1|
a7 J1.4
Hz

N
92621275652 - Mhay 13 2009 01:12:31 UTC At 243,044 DR622FITELS : May 13 2009 04:14:17 UTC Ak 20971525
N

926212786.52 s May 13 2002 01:19:31 UTC Ak 41943044

V1:Sa_ WI_F0_zAcc 500Hz_ FFT V1 :Pr_ls:i ~ACp__FFT

— —
Pl '}
== ==
= St
£ T
@ 3
=

g

OXEII2TEIE : May 13 2009 04:14:17 UTC Ak=20971.524 Q2622327228 : May 13 2009 04:14:17TUTC Ak 20071525




Various TF Requirements
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Possible Bypass X-Excitation
Experiment
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.. and guarantees to cover
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Pay attention to top stage resonances
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Where is the cross-over ?




HORIZONTAL

Displacement LSD (microns * Hz™-1/2)

Remarkable Attenuation also at 2.25 Hz
(but likely not enough)




VERTICAL

Displacement LSD (microns * Hz*-1/2) l
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Remarkable Attenuation also at 2.25 Hz
(but likely not enough)




Stage by Stage Measurement (and Model)




PART 1 - Conclusions

SA attenuation compliant with Adv

enough also for ET but only above 3 Hz

(ET Note 25-09)
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Top Stage Resonances  Cross-Over Reduction




1) Seismic Noise Attenuation

2) Control Noise Reduction
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The tilt problem
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The tilt problem
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GCCOrmenae

WE ARE USING ONLY
A PART OF THE DAC RANGE |
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What can we do ?

1) New DAC board (factor 5-10)
2) Additional Hierarchical control
3) More mirror actions

4) Filter Enhancements




PART 2 - Conclusions

Payload swing chilled to "minimal values”

The frontier is to operate a silent payload control




General Remarks

1) Attenuation OK above 3 Hz - Cross-over reduction

2) Payload swing close to minimum (Damping + Hierarchical)

3) Actuation noise OK for AdV but dominant in ET

Short-Term upgrade (SAFE): New Pre-Isolators + Tilt control
Control Noise Reduction Strategy: DAC, ..hierarchy, ..




