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TypeA with dummy mass
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Mechanical response
Calculated by SUMCON (and Simulink)
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SUMCON Version:1.32

EI.{M.‘.-\.{:QN i Murrlvemarice Q;' About SUMCON Version Info

TypeA_wDM_kovl

MNew Model

Model Construction

Save Model 160401 _Typed_wDM_okvl.m

Calculation Result | Export Model

fodel Basic Information

Degrees of Freedom:
34 State Varizhbles
G Input Varizbles
5 Flost Varizbles

Ground Position:

MATLAB
SIMULINK

xg—=0. wg—=0. zg—+0. pitchg = 0. yawg —= 0. rolig = 0.

Equilibrium Point: F i)
xF0 =0. zFD = 0. yawFD = 0. *MD = 0. yMD = -1.557 zMD = 0.

pitchMD = 0. yanwMD = 0. rollMD — 0. *5F1 = 0. y5F1 - -1.6903 z5F1 = 0.

pitch5F1 = 0. yawSF1 = 0. roll5F1 —+ 0. *5F2 = 0. y5F2 = -4.0526 z5F2 = 0.

pitch5F2 =+ 0. yawSF2 = 0. roll5F2 —+ 0. x5F3=0. ¥5F3 +-6.3901 z5F3 = 0.

pitchSF3 = 0. wawSF3 = 0. rollSF3 =+ 0. xBF = 0. yBF =+ -B. 7668 zBF =+ 0.

pitchBF = 0. yawBF = 0. rollBF = 0. *xDM = 0. yDOM =+-12.3531 zDM = 0.

pitchDM = 0. wawlM =0, rollDM = 0. hGASED = -0.0433 hGAS1 = -0.0533 hGASZ = -0.0665

hGAS3 = -0.0B76

hGAS4 =+ -0.1263

S U M C 0 N in Mathematica
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Eigen Mode List

< Resonance frequency

« Eigen mode shape

: ‘ - - - - { Y- =
RIVE JETISNIE / EXCILAtION PO

=y

Hardly seen/excited
- r ‘ - - = - \ - )‘f
Cannot be seen/excited

« Eigen mode number
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Eigen Mode Shape
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#1

: YWholeChain

#2

: YDM

#3

: TFO

#4 .

LFO

#5

: YDM

#6

: YBF

#7

: YSF2

#E

: VDM




Eigen Mode Shape
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Eigen Mode Shape

#17 : LSF3
#18 : VBF

#19 : Pendulum
#20 : LBF

#21: RDM
#22 : VSF3
#23 : Pendulum

: Pendulum
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Eigen Mode Shape
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Eigen Mode Shape

#33 #34 H35 #36| #37 4ag #39|  #33:PSF2,RSF1
qﬁa IHI #34 : -PSF3, RSF3
- #35 : PSF2, -RSF2

#36 : -PSF1, RSF1
#37 : PMD

#39 : VMD
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Force Transfer Functions

(, which can be measured, with No ctrl)



Force Transfer Function

LVDT_LFO/ actLFO

) Transfer Function Bode Plot

S R S i |
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Magnitude
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Force Transfer Function

LVDT_TFO/ actTFO

Transfer Function Bode Plot
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Magnitude
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Phase [deg]
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Force Transfer Function

LVDT_YFO/ actYFO

[ransler Function Bode Plot
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Force Transfer Function

LVDT_VFO0/ actVFOQ

I s Transfer Function Bode Plot
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Frequency [Hz]
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Force Transfer Function

LVDT VSF1/ actVSF1

T TS T

Magnitude

Phascldcgl

TypeA test Model with dummy mass

SIMULINK



Force Transfer Function

LVDT VSF2/ actVSF2

Transfer Function Bode Plot
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Force Transfer Function

LVDT VSF3/ actVSF3

s [ransfer Function Bode Plot
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Force Transfer Function

LVDT VBF/ actVBF

Transfer Function Bode Plot
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Force Transfer Function

PS_LDM / actLFO

) Transfer Function Bode Plot
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Force Transfer Function

OpLev PDM / actLFO

Magnitude

Phase [deg]

SIMULINK

Transfer Function Bode Plot
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Force Transfer Function

OpLev RDM / actTFO

s Transler Function Bode Plot
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Force Transfer Function

OpLev_YDM / actYFO0

Transfer Function Bode Plot
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Spectra

without control
using 90 percentile seismic noise
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< From http://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0039/T71503908/002/TypeBpDesign.pdf

2 Seismic noise level at the Kamioka site

The seismic displacement and velocity we used is shown in Fig.2 and ??7[2]. This is the

one called high-noise model. The seismic displacement in Kamioka is below this level for
90 % of time.
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Frequency (Hz)

Figure 1: The high-level seismic dis-
placement in Kamioka.
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Frequency (Hz)

Figure 2: The high-level seismic velocity
in Kamioka.



Spectra without ctrl

TM displacement : H and V 1% TM displacement : H+V 1%

Mirror displacement with No Control Total Mirror displacement with No Control

0 . o T . L i T T T TTTT 0 i R : ToT T TTT . T T T

10 _ ...... _ 100 - Total

N Horizontal
.| = —-Horizontal(rms)
R - :::::; Vertical 1% :
10" SRR S R Vertical 1%(rms) 7
"X |~ — TM requirement(BRSE) |
| = =—+TM requirement(DRSE) |

| — —-Total(rms)
S oo | — — TMrequirement |

|
=

=
T

|
—
n

=
|

Magnitude [m/rtHz] or [m]

|
Magnitude [m/rtHz] or [m]

B 27e24m/rtHz o
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Frequency [Hz]
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TypeBp with IP

T™ velocity : Hand V 1%

Mirror velocity with No Control

Horizontal

— — Horizontal(rms)
Vertical 1% :
Vertical 1%(rms) |

Magnitude [mfscc!rtl—lz] or [m/sec]

Magnitude [m/sec/rtHz] or [m/sec]

TM velocity - H+V 1%

Total Mirror velocity with No Control

1 7 um/sec

Total

— — - Total(rms)
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Spectra without ctrl

TM Pitch Angular fluctuation

Mirror angular fluctuation {Pltch} with No Control

 [—Piwn

 [==pwms || | TM Pitch fluctuation
1| excited by Longitudinal GND motion

Magnitude [rad/rtHz] or [rad]

RMS angular quct._; é
023urad O\
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Spectra without ctrl
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Control Simulation Results
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Filter shape
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OLTF
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CLTF
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Q factor in damping control
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Impulse response
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