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KAGRR Control of 2" Generation Laser Interferometer
=~ such as KAGRA and LIGO VIRGO

W RFPMI With Resonant Sideband Extraction

with two Mode Cleaners
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KAGRA Control of 2"d Generation Laser Interferometer
such as KAGRA and LIGO VIRGO

FP Cavity Length Control : (L+, L+, I+, I, Is) = (Lx, Ly, Ix, ly, Isx, Isy)
Five degrees of freedom.

|+ — Lx+Ly fp cavity common motion

2 (= Use as F-stabilization reference)
| — = LXx — Ly FP cavity differential motion Ly

2 (GW signals areincludedin) e | —
|+ = X+ Iy PRC length motion '

2 (Michelson Part Common)
|— — IX — Iy Michelson Part
2 ' Differential motion
Isx + Isy y §
Is = SRC length motion RN DTS :
2 Michelson Part
Common :Same motion from BS PD

Differential : Opposite motion from BS




Control of 2" Generation Laser Interferometer
such as KAGRA and LIGO VIRGO

Mirror Alignment Control (Pitch and Yaw motion) for all mirrors are required,
otherwise, higher TEM modes are induced and it deteriorate GWD sensitivity.
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Seismic Noise Isolation using Multi-

KAGRA Pendulum

Room-temp.
i Vacuum tank

-ZEIRY FORIRICKEIREGENE
HIEIL DD, DU EZHIHIT HHE

2" floor

i

hi%éo -_—‘!i:E
EERBRADBEIMEHN, BELLIA ol Al A

WVEDIZ, BEBREERE AN E

g i |
T,
| /"'
Height 13m

GAS3 =

P e T e S
o ﬂll:%
T
A

= =, Cryostat

b
& i

e ] ires |
Cry? d M 7!:".'.“\] lg_@'z" ot
payloa -.—-I_-._i E I{/' i --.II.l

W |I| i I :
Sapphlre ' ' 'I.
mirror = o J
\:*."l'/g-}“ L (ﬁ o
.:(?3} €y 15t floor

2012/12/7 FOAF AR HHLRFI R Rk




KAGRA Analog System > Digital System
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KACRA  Schedule

A.

D.

C.

Prototype test

CLIO operation

FY 2010 2011 2012 2013 2014 2015 2016
Quarter 1Q12Q13Q4Q|12Q13Q14Q 1J2Q13Q14Q 1Q]2Q13Q14 1Q|2Q13Q14Q] 1Q12Q13Q14Q| 1Q12Q13Q14Q
Main Phase Design Tunnel Vacuum

Data analysys test

FPMI

Standalone

Hard/software setup

system for Circuit
subsystems Delivery
Small network
Large network sytem
Article test —
Circuit
Inspection
Installation
Full system -
Tuning
U ] RSE
pgrade
Cryo :

2009-2010 prototype test @ CLIO (done)

Basic IFO operation and noise performance

2011~ standalone system for subsystem (system: done, 2/5 delivered)

Data analysis, VIS, (100, CRY...)

2011 Small network test with 1 master and 2 RT PCs (done)

GE RFM, Dolphin RFM, DAQ, timing network

2012-2013 Full test@ Kamioka new building

Constructing many RT rack modules

—

into KAGRA mine

Installation



Delivering standalone digital system to VIS

KACRA  o16up at ICRR, Kashiwa

e Simple standalone system (RT PC +
ADC/DAC, AA/AI, Client WS, router) has
been delivered to VIS group at Kashiwa
on 1/30/2012.

e 3days work for installation, lecture,
training and measurement/control

Real T"'me PC

ADC/DAC i ‘ '

Dataviewer
(oscilloscope)
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KAGRA  Real time model for Pre-Isolator

Feedback
Sensor filter
Actuator

Sensor
anti-whitening

and Gain Matching =

Matri : 6DOF output
Output signal
£V E —C -
— —

Matrix

Frequency
pendant
compensation

decomposition
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KACGRA MEMD screen -- GUI for EPICS --

Eg]Sensor Ihputs
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EXCHON

CLEAR HISTORY | LOAD COEFFICIENTS
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MEDMA—1— Dataviewer(ZA2-0)

DTT (FFT)

DTT (Swept sine)
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Detector Characterization

REBE=-Y— om R
e

 [oofile®®

photo detector |

B oy e ey e S S e
CLIO RealTime Monitor
i Pt spd Trum i
R AR Jarkanoe %

LIO [ — ———



i .
KACRA  Network design

RFM RT control signal: very low latency

DAQ GW data: huge amount, low latency
Timing: Synchronization for all RT PC and ADC/DAC

TCP/IP; EPICS, NFS, network boot

GPS antenna

3

Mozumi
Entrance

GW New building
(Hokubu-Kaikan)

-~
S~

"=~ New Atotsu
~~an ( sEntrance

Data Storage
Remote iKAGRA: 500TB
control  HKAGRA: 1PB/year
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