Damping control for
KAGRA suspensions




Requirement for the damping

Caution: The values are old!!

50 um/sec

RMS velocity 0.7 um/sec 0.5 um/sec
Lock-acquisition (for green lock)
phase
RMS angle 0.1 urad 1 urad 1 urad
Observation Control noise @

1x1071° m/rtHz 5x 101 m/rtHz 1x 101> m/rtHz



Spectrum density [m/Hz /2]
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Displacement/Force Transfer Function L

10° :
101t . 42 frebeied i | =— DM disp./act. FO |
' 7 AR | = FO disp./act. FO [}
1072 223 B — p/ —
103} , \ 1th pendulum
5 10*[ IP horizontal 0.448Hz i
3 . 4
£ 105} 0.067 Hz - 2ndpendulum
2 106f _ 0.739Hz |
= 107} e e
5 Damping seems to be possible.
j 0t pendulum Active vibration isolation by
107} BE 0.204H EE R e i -
_ . 4 A i seismometer seems to be possible
< o s — only below 0.1 Hz.
J 90t
'; 0 2 : :
8 —90¢t . \ S | B - Calculated by K. Okutomi. |
o
a —180 — A :
107 10 10° 10* 10°

Frequency [HZz]

*Eigenmode idenfitication will be added



Displacement/Force Transfer Function Y

109,

101

Magnitude
5 5

[
o
'S

-
o
i

Phase [deq]
o

—180

..........
.........

..........

1st Whole Chain
0. 054 Hz

.....................................

..........................................................................................................

.............

.................

.................

.................

cossiniid o DM angle/torque FO
| — FO angle/torque FO

...............................................

............................................................................................

These modes are planned to be measured
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Further investigation is necessary...



Spectrum density [m/Hz 2]
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IP control in TAMA prototype experiment
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Q factors
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Residual RMS
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Figure 8.17: The mirror longitudinal vibration spectra estimated with the measured trans-
fer function, assuming seismic vibration in the KAGRA site. Sekiguchi Ph.D thesis



Residual RMS measured by Oplev (tilt)
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Problem in Type-Bp

Velocity of the Mirror
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Modification plan

Plan A: Add IP Plan B: Add active damping at the BF
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Magnitude [m's/riHz] or [mfs]
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Velocity of the Mirror

L1 FETEREE T | PSP PO PPN WL W

o| === With control RMS

| s Mo control
| — S EM niise

GAS noise
Oplev noise
e W ith comtrol total

Mo control EMS

Frequency [Hz]

Force [NrtHz ] or [N]

Feedhack Force

2 Feedback Force on BF

EMS

10”
Frequency [Hz]




