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Installation E/§ > R4 O—K-GAS (chain) DA, EZEAD R AN |
i DRinzE—RBYERLT-. i

-
; U = l li [ Type-Bp’ install procedure and checklist
e 1. Set the frames

d The hanging frame is at the center of the assembly frame.
QO The optical table is leveled

PR3 installation procedure il

. Set the IM EQ stops and IM
< EQ stop is at the center of the hanging frame with alignment pins.

O EQ stop plate is fixed by the clamps
2 IMis at the center of the EQ stop.

- 3 The distance between the IM and the base of the hanging frame is correct.
2 The direction of the IM is OK.

. Set the Sliders
2 The plumb is properly suspended from the center of the IM
3 The two positioning screws are fixed fightly at the right position.
a

8]

w

IS

. Preparation for the mimor hanging
3 The winch is set properly
2 Wires (90.2 piano wire) are cut and wiped with aceton
1 OSEM flags are fine
Q

o

. Hang the mirror

The base of the mirror box is properly set.

3 Some PEEK zigs at the upper side of the mirror are removed.

QO The piano wires are fixed in the grooves on the winch drums.

2 The piano wires are wired around more than once on the winch drums.
< Wires are al the grooves on the wire breakers.
a
a
a

(S}

The wires around the mirror is parallel
The wires go through the grooves on the wire clamps.
Mirror is not dirty.

6. Align the mirror & Fix
2 The distance between the wire clamps on the IM and the wire breakers are the
same at the both side. (587mm)
2 Optical lever is properly set. (The input beam is horizontal. The distance between
the mirror surface and the fiber collimator is 1m.)
d The mirror (including the FC tags) is not touching to anywhere.
d The wires are property fixed with wire clamping plates and the positioning plates.
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Measurement vs. SUMCON : TypeBpp_ iKAGRA

MATLAB
SIMULINK

Ground Position:
®¥F2 = 0.

Equilibrium Point:
®IR = 0.

®IM = 0.

*RM = 0.

hGAS2 - 0.0269

yF2 = 0.

Degrees of Freedom:
18 State Variables
B Input Variables
1 Float Variables

zF2 = 0.

yIR = -0.5026
yIM - -0.5519
yEM - -1.139

S U M C 0 N in Mathematica

spension odel  structor

pitchF2 —= 0.

zIR = 0.
zIM - 0.
zRM — 0.

The PR TM fixed to the RM

Model Construction = Calculation Result | Export Model

odel Basic Information

yawF2 = 0.

pitchIR — 0.
pitchIM = 0.
pitchRM = 0.

rollF2 = 0.

yawlR — 0.
yawlM — 0.
yawRM = 0.

TypeBpp_iKAGRA

rollIR = 0.
rollIM - 0.
rollRM = 0.

PR SAS Model for real iKAGRA PR3

RM is suspended by 4 wires



Eigen Mode List

o] SUMCON ca PR SAS Model for real ikAGRA PR3




TypeBpp for iKAGRA (real configuration)
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TypeBpp for iKAGRA (real configuration)
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A Tk 4 Tk A |
{1 L] | | JE I
T % e
< =
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ik | SUMCON ca PR SAS Model for real ikAGRA PR3



From 160301 measurement:

Force Transfer Functions with No Ctrl

(, which can be measured and actuated.)

PR SAS Model for real iKAGRA PR3



TypeBpp for iKAGRA (real configuration)

LVDT_VBF/ actVBF #5:GAS #14:VRM
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] 43.924Hz Mo
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TypeBpp for iKAGRA (real configuration)
#3:PIM #6:PIM  #9:LIR

OSEM_LIM / actLIM TPRM /PRM

Transter Function Bode Plot

1.099Hz  More

0.46Hz  More 0.520Hz  Hork

Model
e Measurement | - il
L | L L el
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Phase [deg]
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TypeBpp for iKAGRA (real configuration)

OSEM_TIM / actTIM #2:RIM #4:RIM  #8:TIR
— Transfer Function Bode Plot /RRM /RRM
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TypeBpp for iKAGRA (real configuration)

OSEM_VIM / actVIM #5:GAS #14:VRM #18:VIR

Transter Function Bode Plot 0.52Hz  More 43.924Hz Mo 124.871Hz p-l
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Magnitude
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* Measurement | - G i
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OSEM RIM / actRIM #2:RIM #4:RIM  #15:RIM
- /RRM  /RRM

0.409Hz More 0.519Hz Mora 67.907Hz More

Transfer Function Bode Plot
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TypeBpp for iKAGRA (real configuration)

OSEM PIM / actPIM #3:PIM #6:PIM  #13:PIM
Irf‘“s,‘e}',F,‘f’f‘f“"“F“?ﬁ"!',“fm - /PRM /PRM /PRM

0.46Hz  More 0.529Hz  Mer) 0.191Hz  More
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TypeBpp for iKAGRA (real configuration)

OSEM YIM !/ actYIM #1 : Whole #7:YIR #12:YIM
- Transfer Function Bode Plot Chain /YIR
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SIMULINK ] ] ‘. PR SAS Model for real iKAGRA PR3
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TypeBpp for iKAGRA (real configuration)

Oplev PTM / actPIM #3:PIM  #6:PIM  #13:PIM
- rsflns! e!r! !tf{l:ctlon! o! e,l,l,o,t,, - /PRM /PRM /PRM
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TypeBpp for iKAGRA (real configuration)

OpLev_YTM / actYIM

o] SUMCON ca PR SAS Model for real ikAGRA PR3




@ Installation test vs. SUMCON : TypeBpp_iKAGRA

o] SUMCON ca PR SAS Model for real ikAGRA PR3




< Investigation of TypeBpp Frequency response
LIM (OSEM) TF REF : LIM (OSEM) TF of 20 m SAS

Transter Function Bode Plot from actLLIM to OSEM_LIM
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< Investigation of TypeBpp Frequency response
PIM (OSEM) TF REF : PIM (OSEM) TF of 20 m SAS

Transfer Function Bode Plot from actPIM to OSEM_PIM
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Resonance frequency is lower than T T
its prediction by around 1 Hz. %

mm) To be investigated.
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< Investigation of TypeBpp Frequency response
RIM (OSEM) TF REF : RIM (OSEM) TF of 20 m SAS

B Transter Function Bode Plot from actRIM to OSEM_RIM 103
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< Investigation of TypeBpp Frequency response
LTM (OSEM) TF REF : LTM (OSEM) TF of 20 m SAS

Transfer Function Bode Plot from actL'TM to OSEM_LTM
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< Investigation of TypeBpp Frequency response
PTM (OSEM) TF REF : PTM (OSEM) TF in 20 m SAS

q Transter Function Bode Plot from actPTM to OSEM_PTM
107 : L R A : T T T T : — T T T T

s | —model]
: T TTTT] T T T TTT] T T T TTT] T T T 11110
¢  measurement I | !

Magnitude|

Magnitude

180 I IIIIIIIF T TTTI [ II|||! ELULELLLL

: _.I l ........ I ........... —]
_180 | |||||||i L1l | 1 ||||i | A
102 107 100 10" 102

Phase [deq]
o

Phase |deg|

i R T T T A A | i I T T T T A | i [ Iid
107 107" 10" 10 10°

Freduency [H] Frequency [Hz]

GWPO meeting on 28th January, 2016

( ’ THE UNIVERSITY OF TOKYO | National Astronomical
N



< Investigation of TypeBpp Frequency response
REF : PTM (Oplev) TF of Type Bl

, Transfer Function Bode Plot from actPPTM to OpLev_PTM l Lol I
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< Investigation of TypeBpp Frequency response
YTM (OSEM) TF REF : LTM (OSEM) TF of 20 m SAS

Transfer Function Bode Plot from actYTM to OSEM_YTM
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< Investigation of TypeBpp Frequency response
YTM (Oplev) TF REF : YTM (Oplev) TF of Type Bl

| Transfer function |

Transfer Function Bode Plot from actYTM to OpLev_YTM
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