
Schedule	

A.  2009-‐2010	  prototype	  test	  @	  CLIO	  	  (done)	  
–  Basic	  IFO	  operaBon	  and	  noise	  performance	  

B.  2011~	  standalone	  system	  for	  subsystem	  (system:	  done,	  2/5	  delivered)	  
–  Data	  analysis,	  VIS,	  (IOO,	  CRY…)	  

C.  2011	  Small	  network	  test	  with	  1	  master	  and	  2	  RT	  PCs	  (done)	  
–  GE	  RFM,	  Dolphin	  RFM,	  DAQ,	  Bming	  network	  

D.  2012-‐2013	  Full	  test@	  Kamioka	  new	  building	  
–  ConstrucBng	  many	  RT	  rack	  modules	  
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InstallaBon	  
into	  KAGRA	  mine	  
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Delivering	  standalone	  digital	  system	  to	  VIS	  
group	  at	  ICRR,	  Kashiwa	

Client	  WS	  

•  	  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	  installaBon,	  lecture,	  
training	  and	  measurement/control	  

Diagnosis	  on	  
Mac	  through	  
wireless	  LAN	  

DTT	  (FFT)	

Dataviewer	  
（oscilloscope）	

MEDM	  

Real	  Time	  PC	  

ADC/DAC	  

AnB	  Alias	  
AnB	  Image	  

Pre-‐Isolator	  
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Real	  Bme	  model	  for	  Pre-‐Isolator	
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MEMD	  screen	  -‐-‐	  GUI	  for	  EPICS	  -‐-‐	

2012/7/31 KAGRA f2f meeting 	JGW-‐G1201206	

Sensor	  
Feedback	  
filter	  

Global	  
control	  

Input	  
Matrix	   Output	  

Matrix	  

Actuator	  

Offset	  
control	  

4	



MEMD	  screen	  -‐-‐	  GUI	  for	  EPICS	  -‐-‐	
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A	  digital	  LVDT	  driver	

Trial:	  
Replacing	  analog	  modulaBon-‐demodulaBon	  
process	  to	  digital	  modulaBon-‐demodulaBon	  
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A	  digital	  LVDT	  driver	
Result:	  

–  Factor	  x3~4	  worse	  than	  analog	  mod-‐demod	  process	  
–  Lower	  modulaBon	  frequency	  was	  beder,	  best:~100Hz	  
–  Limited	  effecBve	  band-‐width	  up	  to	  ~	  few	  Hz	  (actually	  being	  used	  only	  

below	  1Hz)	  
–  Useful	  as	  temporary	  porpose	  
–  Decided	  to	  keep	  ADC/DAC	  channels	  remaining	  for	  digital	  LCVDT	  driver	  
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Stepper	  motor	  controller	  using	  Binary	  output	

Analog/digital	  
Driver	  
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•  Controlling	  up	  to	  4	  stepper	  motors	  
•  2bits	  for	  clock	  and	  direcBon	  
•  4	  bits	  for	  switching	  4	  motors	  exclusively	  
•  Servo	  script	  wriden	  in	  python	  

Stepper	  
motor	  

Binary	  output	  interface	  

RT	  model	  

MEDM	  

Installed	  into	  Pre-‐isolator	  at	  
Kashiwa	  in	  June.	  

8	



InstrucBons,	  troubles	  and	  recovers	

•  Preparing	  manual	  for	  user	  applicaBons	  on	  
Wiki.	  

•  InstrucBons	  by	  e-‐mail	  when	  quesBons	  or	  
troubles	  happened.	  
–  Long	  Bme	  data	  

•  1DOF	  (1	  ADC	  channel	  /	  1	  DAC	  channel)	  test	  
–  Data	  full	  on	  1TB	  HDD	  

•  	  needed	  to	  delete	  old	  data	  manually	  
–  No	  real	  Bme	  core	  running	  

•  	  A	  starBng	  script	  was	  deleted	  somehow.	  Needed	  
rebuild	  the	  model	  to	  reproduce	  the	  script.	  

–  Stepper	  motor	  driver	  trouble	  
•  Capacitance	  shorted,	  due	  to	  very	  old	  driver	  in	  

TAMA	  era	  
•  MulBple	  channel	  tests	  are	  being	  performed.	  
•  We	  need	  more	  tests	  and	  more	  feedbacks	  

from	  subsystem,	  but	  no	  other	  chance	  except	  
for	  VIS!	  Please	  give	  us	  more	  chance	  to	  
connect	  actual	  plants.	  

•  Simulated	  plant	  
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Development	  for	  Remote	  IO	  chassis	

•  No	  fan	  for	  calm	  environment	  
•  Development	  and	  test	  with	  6	  prototypes	  in	  FY2012	  
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Network	  design	

GPS	  antenna	  

Mozumi	  
Entrance	  

New	  Atotsu	  
Entrance	  Remote	  

control	  

Timing:	  Synchroniza,on	  for	  all	  RT	  PC	  and	  ADC/DAC	  	  
	  

GW	  New	  building	  
（Hokubu-‐Kaikan）	  

Data	  Storage	  
iKAGRA:	  500TB	  
bKAGRA:	  1PB/year	  

RFM	  RT	  control	  signal:	  very	  low	  latency	
DAQ	  GW	  data:	  huge	  amount,	  low	  latency	

TCP/IP:	  EPICS,	  NFS,	  network	  boot	
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Hokubu-‐Kaikan	

•  ConstrucBon	  to	  be	  completed	  by	  end	  of	  July	  
•  InspecBon	  at	  Aug.	  7	  
•  Network	  connecBon	  in	  September	  
•  Large	  experimental	  room	  for	  full	  Network	  test	  with	  digital	  control	  system	  

–  Redundancy,	  cyber	  security	  
•  Small	  experimental	  room	  for	  electronics	  
•  Capable	  for	  6	  residents	  
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Hokubu-‐Kaikan	

•  ConstrucBon	  to	  be	  completed	  by	  
end	  of	  July	  

•  Full	  Network	  test	  
–  Redundancy,	  cyber	  security	  
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Hokubu-‐Kaikan	
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Recent	  work	

•  Making	  a	  signal	  list	  at	  ADC	  and	  DAC	  
–  To	  esBmate	  more	  accurate	  No.	  of	  ADC,	  DAC,	  IO	  chassis	  
and	  RT-‐PC	  

–  ~half	  of	  VIS	  and	  IFO	  transmided	  ports	  are	  done	  
–  Listed	  ~900ch/3200ch	  
–  Current	  channel	  list:	  JGW-‐T1201105-‐v3	  
–  Next	  target:	  MIF	  and	  CRY	  

•  Making	  a	  locaBon	  list	  for	  ADC,	  DAC,	  IO	  chassis	  and	  RT-‐
PC	  on	  19	  inch	  racks	  
•  Current	  list:	  JGW-‐T1201168-‐v1	  

•  Lack	  of	  PCIe	  slots	  due	  to	  too	  many	  whitening	  switch	  
–  Slow	  BO?	  
–  AddiBonal	  commercial	  IO	  chassis?	  
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Resource	  list	
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•  20-‐24	  RT-‐PC	  
•  ADC/DAC/BO	  enough?	  but	  limited	  budget.	



Channel	  number	

•  Asking	  CRY	  group	  to	  reduce	  channel	  numbers	  for	  
temperature	  monitor	  

•  Request	  from	  CRY:	  total	  number	  424ch	  for	  4	  
cryostat	  -‐>	  16ADC	  
–  Cost:	  $4000	  /	  32ch	  ADC	  +	  $4500	  /	  32ch	  AA	  filter	  

•  Request	  of	  DGS:	  64	  x	  4	  =	  252ch	  for	  4	  cryostat	  -‐>	  8	  
ADC	  
– Maybe	  reduces	  the	  number	  of	  RT	  PC	  
–  Cost:	  (RT	  PC	  $5000	  +	  IO	  chassis	  $13000)	  x	  4	  =	  $72000	  

•  Not	  difficult	  to	  increase	  channel	  numbers	  when	  
another	  budget	  available	  in	  the	  future.	  
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Analog	  
electronics	

• Asking	  several	  companies	  for	  
mass	  producBon	  of	  electronics	  
1. Design	  boards	  -‐>	  each	  
subsystem	  

2. Making	  boards,	  soldering	  
electronic	  parts	  

3. Making	  chassis	  
4. Purng	  them	  into	  chassis	  
5. InspecBon	  -‐>	  limited	  test	  due	  
to	  technological	  difficulty,	  
limited	  budget	  

• Making	  an	  electronics	  list	  with	  
exisBng	  diagram	  (ex.	  LIGO	  DCC)	  
•  Lecture	  soon!	  
–  How	  to	  order	  analog	  
electronics	  to	  AEL	  subgroup	
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