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ICRR,) . Schedule for KAGRA RT control

University of Tokyo

A. 2009-2010 prototype test @ CLIO

— Basic IFO operation and noise performance
B. 2011~ standalone system for subsystem

— Data analysis, VIS, (100, CRY...) Installation
C. 2011 Small network test with 1 master and 2 RT PCs |:>

. . into mine
— GE RFM, Dolphin RFM, DAQ, timing network
D. 2012-2013 Full test@ Kamioka new facility
— Constructing many RT rack modules
FY 2010 2011 2012 2013 2014 2015 2016
Quarter 10{2030]40] 10| 2a|30]40] 10| 2q{30]40] 1qf2qf30]40] 1q[20Qf 3040 10| 20| 30} 4q] 1 6] 2| 30 4
Main Phase Design Tunnel Vacuum FPMI RSE

Data analysys test

CLIO operation __
Prototype test T ——

Standalone Hard/software setup

system for Circuit
subsystems

Delivery

Small network

Large network sytem

Article test —
Circuit
Inspection
Installation
Full system -
Tuning
RSE

Upgrade — e
- Cryo 4




ICRR... Standalone system for subsystems

5sets of stand alone digital system are constructed at
Kamioka building and will be delivered to subgroups in
FY2011/FY2012

Real time control computer as front-end
Client workstation PC with software setup
PCle I/O chassis for ADC/DAC/BO modules
ADC, DAC, Binary Output

Anti Alias/Anti imaging filters

10A DC power supply x2

19" rack etc.

NoO s wWwNE

e good chance for subgroups to be accustomed with a
digital system before the commissioning of KAGRA



ICRR...) Connection with subsystems

University of Tokyo

_ Network router
Front-end PC + IO chassis
¢ Real time core

<=

Workstation

» Dataviewer(oscilloscope)
« DTT(FFT)
* Foton(digital filter setting)

Prepared by each subgroup

Anti Alias Chassis ’

|=—s—==’ﬁ’c”cﬁ

Anti Image Chassis

| =] ﬁ

Binary Output interface box

|===:==G=¢

™ :D-sub connector

Interface/driver box

I

Variable gain stage

Whitening

dewhitening filter

SWitCh by BO Accelerometer

/ Vertical Filter
Coil-magnet Actuator =

Vertical Filter

Monolithic GAS

nverted Pendulum Leg

—— Platform

|- Intermediate Stage

|- Recoil-mass
Payload

Test-mass (mirror) —

— S
U
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ICRR " Delivering standalone digital system to NAO

Institute for Cosmic Ray Research

University of Tokyo for Online data anal SiS

» Simple standalone system (RT PC + ADC, Client WS,
router) has been delivered to NAOJ on 12/6/2011.

» 3days work for installation, lecture and training

* Online analysis software will be developed by DAS

group.
\ 8 T it SR - R

-
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TCRR Delivering standalone digital system to VIS
mesn e group 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.

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

ADCJBAC
4 Dataviewer
(oscilloscope)

Ry

Anti Alias- ~ ]
Anti Image =
/|

o Ml U ol b )




ICRR " Preparation for mass production of

REAEETET alactronics for digital system

* 6 layers circuit board
0.2A/board

Same boards for AA/AIl by
reversing

8 D-SUB 9pin connectors as
32/16ch signals input at
front panel for ADC/DAC

* SCSI 68pin connector as
input/output at rear panel

* D-SUB 3pin connector as DC
power supply input

KED[E
KAGRAZ{ATH& 515004
AL T(EIR. 58)
EFYORILDFTVY

JGW-G1200925 2012/3/24 2011 9



ICRR. ) Real time model for Pre-Isolator

Institute for Cosmic Ray Research
University of Tokyo

Feedback

Sensor filter
Actuator

E— |“PU.*-E
Wl&t I

3 =i [ > - Output =i = Hj}ijﬂa)
- = [resen > - - ’— |
Ggmﬁm ¢ F"_:r Matrix -&-ﬁﬁ -
——— -: r :
= 1 a . - :-g <= =D :
Diagonalize _-@: I - - - m.
sensor inputs -~
e | .
_ o || T .
Q_ decomposition B
- 2 |
@ L ﬁ Y
S N o __?_';'_ \f/
D Tt — - T

Switch

ou.

Global
control N

post-fiter excitation

© COGUIDTHAVEDEITCDI—RAERMSI, EILFEhD, =mmmss 3
* RTcorelZA—RILDED1—ILELTHETS




ICRR.)))) MEMD screen -- GUI for EPICS --

University of Tokyo

WHITENING

WHITENING

WHITENING

WHITENING

WHITENING
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ICRR,

Institute for Cosmic Ray Research

University of Tokyo

Response of Pre-Isolator vertical motion

[ Transfer function |

= T T X1:X15-ADC_FILTER_00_IN1/ X1:X15-ADC_FILTER_00_OUT
30 : ‘: X1:X15-ADC_FILTER_00_IN1(REF2) / X1:X15-ADC_FILTER_00_OUT(REF2)
20F 5
o 10 ;— 2
T r o
g :
E H
2 -10F :
2 20 |
s 2T '
-30F -
40 E i
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Frequency (H2)
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[ Transfer function |
T T T T TTT07 T T T m nrrit 1 | 1
1 50 X1:X15-ADC_FILTER_00_IN1/ X1:X15ADC_FILTER_00_OUT ;
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100

3
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[=]

-50
-100
-150 et
C i o il
102 10"
Frequency (H2)
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measured by digital system

Coherence
o
L)

X1:X15-ADC_FILTER_00_IN1/ X1:X15-ADC_FILTER_00_OUT
X1:X15-ADC_FILTER_00_IN1(REF3) / X1:X15-ADC_FILTER_00_OUT(REF3)
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e
N
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| Power spectrum |
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ICRR,

University of Tokyo

First control for Pre-Isolator vertical motion

Institute for Cosmic Ray Rescarch u S i n g d ig i t a I SySte m

| Time series

500 ... L.... 1. | R I...... ... I...... ... { ...... [..... JL— 1. L..... | ...... L..... J..... ... I..... I ..... JL I ... L..... J...... L..... J...... [..... J..... l..... J..... ]...... | —
E X1:X15-ADC_FILTER_00_IN1 E
T e e L A /B Ak —
300 Etlrrrf b ’ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- —
= 200 = : B e B B O e A e —
S = | e e -
& 100 I —
oL Ll Ll 1] |, S NSO SO SO A S =
-100 g ---------------------- s BB .- e A B - Ll —]
- -
1111 ) IR e e —]
[ 1 1 1 1 IAI 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 ]

0 1(1 20 30 40 50 60

Control ON Time (s)
T0=01/02/2012 09:44:22 Avg=1

e Sensor: LVDT, Actuator: coil and magnet

» Connected to digital system through 2-pin LEMO to 9-pin D-SUB adapter
card

e Control and damping with a simple digital filter by Zero:0Hz, Pole:1Hz"2

JGW-G1200925
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ICRR, ) ADC noise

University of Tokyo

| Power spectrum |

10° O o T 2 T T ]
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ICRR. ) Long term data

Institute for Cosmic Ray Rescarch
University of Tokyo

no_conv.

«—fflELT208 %
DT—RERT

- xg ::N Trend from 12-03-02-09-24-47 to 12-03-22-06-15-47
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20000
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-10000

-2

REAT—HF

16Hz T Bch
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JC@&,R - Full system

Uni of Tok;

All below items are being discussed and will be ordered as a full LCGT
control system

e ADC~100, DAC ~50, BO ~100
* AA 100 case, Al 50 case, BO 100 case
* Remote 10 chassis ~30

e RTPC~30

* Servers ~10

 Control WS ~10

e Security, redundancy

e Data storage (~500TB)

* Network switches

* Timing

* Full channel test

e 3km test

17
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I CKR

mmed FUll test at Kamioka new building

2000 3000 4000
j'; T 1] H— ——_[-2000
‘%f} " .—i‘ R ~F N o | e
0 3 OO%E;E 0 000 |
; S ™ S5 [ %L RBE())
-. ! S i oy 000 |82 il
E' o 8 NN B 0 O
o — § VAl |
i 3 0
o . | | KERZ(K)
o E1 C ]
A 2 ] L1}
X 3 ] BEX U] |z ] mznz [
q F o0 o3 F E
n {1 AN S v
4000 2500 2500 5000
e 8racks
* Full Network test 14000

— Redundancy, cyber security

« Multiple RT racks
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