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|LCGT commlssmnmg e o

ILCGT configuration
- Room-temp. test masses .
suspended by Type-C’ isolators .
- 2.94 km arm cavities
- Fabry-Perot Michelson
- Low laser power (~3W)

 Cryogenic system test

- Cryostat + Rad. shield duct
- Cryo-cooler
- Cryogenic payload (optional)

ETM

Y-arm

™ Cryostat + Shorter arm

! Type-C’ isolator  length by 56m
MC

X-arm

" ITM ETM

AX

o

Type-C’ system o SEM) Type-A ISO|at0I‘ | i |
- Test mass and full-system test
Core optics (BS, FM;,..) - Room-temp. test
Silica, 10kg, 290K ~ Sapphire (?), 30kg, 290K
E==8 - Seismic isolator - Tall seismic isolator
===  Stack + Type-B Payload IP + GASF + Payload
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bLCGT commlssmnmg (1) | | |

bLCGT (RSE1, RSE2)
- Room-temp. test masses
- 2.97 km arm cavities
- RSE with power recycling
- VIS upgrade for core optics

MC

Type-B system

- Core optics (BS, RM,...)
Silica, -10kg, 290K

- IP + GASF + Payload

- Stack for aux. optics

|:|—|~7 w7

Y-arm

SEM

Cryogenic test mass

full system test

- Cryogenic test mass
Sapphire, 30kg, 20K

- Type-A isolator

- Cryostat + cryo-cooler

"

Type-C’ system

- Test mass-
Silica, 10kg, 290K
- Seismic isolator
Stack + Type-B Payload

.ﬁ (Dec 12, 2011)




[ com mlssmnmg(Z)

bLCGT (Half cryogenic) ‘ .
- ETM: Cryogenic (20K) I:—I'M@ CryogSmclesthgss

- ITM: Room temperature ey : - Cryogenic test mass

- 3 km arm cavities Sapphire, 30kg, 20K
- RSE with power recycling - Type-A isolator

- Cryostat + cryo-cooler

"

ETM

Y-arm

MC
X-arm

Type-B system Type-C’ system

- Test mass-
Silica, 10kg, 290K
- Seismic isolator
Stack + Type-B Payload

- Core optics (BS, RM,...)
Silica, -10kg, 290K

- IP + GASF + Payload

- Stack for aux. optics
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e bLCGconﬁguratlon

bLCGT configuration ‘ " Type-A system
- Cryogenic test masses
- 3 km arm cavities
- RSE with power recycling

- Cryogenic test mass
Sapphire, 30kg, 20K

- Tall seismic isolator
IP + GASF + Payload

4 -

Y-arm

MC

BS X-arm

i IT™M ETM

Type-C system

SEM Type-B system

- Core optics (BS, RM,...)
Silica, 1kg, 290K Silica, 10kg, 290K

- IP + GASF + Payload
\u Stack + Payload | - Stack for aux. optics

- Mode cleaner
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Observatlon runs

-Step-by-step commissioning plan _
- Observation or engineering run is planed at each step.
- Test of full detector system including a data-processing.
- Detector characterization on long-term stability.
- Development of data-analysis pipelines.

Observable range for NS binary inspiral  Fundamental noise limit
ILCGT | 29 Mpc  FPM, Low power, 10kg Silica, Temp: 300K
Half cryogenic =~ 89 Mpc - RSE, Low power, 10kg Silica, Temp: 20K + 3'OOK‘
Final bLCGT 273 Mpc  RSE, High power, 30kg Sapphire, Temp: 20K
(Source at optimal direction, Threshold : SNR 8)

-Tight schedule
- First priority is to operate LCGT with the final configuration.
- Refrain from spending too much time for the intermediate runs.
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1) Standard GASFO#II5E T : 2012898 K

2) Pre-isolator Prototype®itB&5e T : 201298 K

3) Type-B Payload Prototype®itB&5e T : 201298 K

4) Pre-isolator®$A3I5e T : 20135 E K

5) Type-B PayloadD#A3I58 T : 2013 E K

6) TAMAIC&1+3Type-B SASDiER5E T : 2013 E XK

7) Stackd&s LU Type-B Payload®D1 o Ab—IV58 T : 20146 A K

8) Type-A SASOTLAb—IV52 T :20145EER

9) B TDType-A SAS(RIR)DHEER5T 7 : 20155FF XK _

10) Type-B SASOAL A=V T : Fi$stnaI v a= JHEICED

T - 1
Standard GASF [Prototwpetest | 00 | in MIKEF & IGRR
Procure
Aesemhbling
Pre—ieolstor Prototwioe test I in 1IGRR
Procure
Assembling
Twpe—B paviad |Prototupe test in WA
Procure
AEEEmb I| ne

in the eite

F'r"'t e tE-Et in TAMA
Inetallation

]
Inetallation --

O—k<Yy7£# (Dec. 12, 2011)



ER (B7K)

2011 (H23) 2012 (H24] 2013 (H23) 2014 (H25) 2013 (H2T]
] 5 1 g 5 7 & 51 3 5 1 g

TR A mE R

TR EF . E R

TR AR oE RS

HmRE
*3 3, Al A7 i, A
%4 f8=, W ¥3 =, R

*3 S, JT0E
x5 SR, AW

[pams o wacrs mg

S0H HEPTC S
HmEE
S0k 130W Mz A1 - vk 4 7, MR

|:=1".+.:=.|— ERDE
[& wzwess ~am

—=Ir  Crea-PedaadH%

*  ERMEREE Bt R R xR, P W
ARERR WA RN S, R LE A whiE L T S5 BRI0SE T, 2013 Bz o 2 a -t . EEREA S T A BCE T EBREUF RIS r 2o MRERE b,
1 Fu I8
PR L] 3
3 A=FrUFrlo—jl—n2F R, BETE, M, k., SR, i)

O—kK2y 728 (Dec. 12, 2011)




-2012/3'
(1)1/4 SREE¥EM D cryogenic payloadTF Y158 T

-2013/3
(2)1/4325E 8%l cryogenic payload install( R DAIICIERE JCA ?)
(IFRIMEDRFEICEIE2012FEIIMRAZIR AT LIC2RFA)

AT O ESHL<( EEEisite installD#Y)
(SRMEEDRIEEICLIE2013FERARE2ERIRER ATLICIBRA)

(3)1/42EEHEICEH T BABR(BA? )
()L EDEER
(b) SN ER
(c)damping& LU
BDHZI—ELTT7IVZ%EER T B a-axis sapphireld ] g ?

(4)sapphire fiberlc k2RI DEIL(IA ?)
(5)HFICBITERER(2A?)

(o) B3 S : QfEAIE

(b)MEEIRED : > — VR ADIRENRB(ESRDDH ? )

(6)LCGT cryognic payload®designZfix
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-2015/3
vacuum chamber, cryostat, cryocooler, duct shieldh'ER#BlCinstalled and fixed

20158 AIET : Type A SAS install, cryogenic payloadAdiZts&L7=5dummy payload,

Z OB B Tendlccryogenic payloadZinstall 932 &S RTRE(A NS D ? ).
frontid 8 BRSEEERE T$9 2D T(2017/3%F T)cryogenic payloadidinstall &L,
(SASIEHTRE, dummy payloadid A B=H LICHY REEESEL, )

(£=(FH—idllpayloadHFklct>7=S5BBIEFICAhSKEIHN ?-
safty structured)J:‘ZEb“CB(Z&:I#&:U&%TEI'B’E?&?’J\ maAl=lhrvel=5?)

FIEVLDOMAZNZIDD ? BICEDLEVMBERIRZ I IHLRISH Tdummy mass%
{ERR T DD H( Zhidcryogenic payload commissioninglELT) ? L <IFa axis sapphire?

-2017/3

(8)cryogenic payload%endicinstall,commissioning(Ch B EHEWDERK,
Type A SAS prototypeitBREFRIFFETH . FlEEZEAIUEHY.,
P)-0T7-AEBEUE)CA/IA?)

EFHEHTIEERRSEXER

-2018/3
(9)cryogenic payloadifrontt..lnstall commissioning(3A/1&7?)
EF 53 BB commissioning
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TSN (MH-FW)

1) raw data spool and transfer (2014 before stating iLCGT test run, brush up until bLCGT start)
This task is to construct raw data spool at Kamioka facility, and send data to Kashiwa continuously.

1-1) fix the specification of the hardware (2013 1stQ)
1-2) workstation install (2013 end)

1-3) data transfer test (2014 1stQ)

1-4) DAQ software implement and test run (2014 2ndQ)

1-5) Observational Run (start at iLCGT/bLCGT operation)
1-5-1) Watchdog human resource arrangement (2014 2ndQ, 2016 end)

2) primary data processing (pre-process) to generate and re-pack the calibrated data (2014 before stating
iLCGT test run, brush up until bLCGT start)

This task is pre-process data as 'analysis ready' not only in format, but also in first level data qualrfylng and
calibration.

2-1) software development of calibration method, making h(t) (2014 1stQ)
2-2) detector characterization (2014 1stQ, end of 2016, improve after 2016)
2-3) tuning main data transfer to Kashiwa as for reliability (2016 end)

2-4) low latency transfer for followup observation (2014 2ndQ)

3) storage of raw and callbrated data (partially 2014 2ndQ, full 2016 end)
This task is storage and management of raw/calibrated (= pre-processed) data at Kashlwa

3 1) ﬂx the specrﬁcatlon of the hardware (end of 2012)

We need a ofﬂcral b|d but I dbrl‘t?(h?ﬁq%@iafl dt?—)ré@elkystem for |LCGT is not o) Iarge as for
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2

Sub Mo, Subsub Mo, ‘Work Description rdC

raw data zpocl and transfer (2014

before stating ILCGT test run, brush

up until bBLGET start).

This task is toconstruct raw data

spod at Kamicka facility, and send

data to Kashiwa continucusly.

fix the specification of the
hardvare (2013 1stR)
workstation install (2013 end)
data transfer test (2014 1std)
DAG) software implement and test mn
200 4 2ndiG)

Observational Run (start at
ILOGET/BLOGT operation)

‘Watchdog hurman rescurce
arvangement (201 4 2ndG, 2016 end)
e

Subzub ko Witk Description ardd

primary data processing  (pre-

process) to generate and re-pack

the calibrated data (2014

before stating iLCGT test run,

brush wp until bLCGT start).

This task is to pre-process data

3z ‘analysis ready’ not only in

format, but also in first lewel

data aualifving and calibration.

software deve lopnent of

calibration method, making hitl

(2014 1sta)

detector characterization (201 4 1510,

end of 2016, improve after 201 6]

tuning main data transfer to Kashiss

az for reliability (2016 end)

low latency transfer for followon

chaervation (2014 2ndQ)

e

Subsub Mo, ‘Wiork Description 3rdQ

storage of raw and calibrated data

(partially 201 4 2ndG, full 2016 end)

This task is about storage and

management of raw/calibrated (= pre—

proceszed) data at Kashima.

fizz the specification of the hardware
(end of 2012)

procurement (2013). We need 3
official bid, but | don’t know
partial storage system for iLCGT
iz not so large as for
international bid.

install hardware at Kashiwa for ILOGT
(200 4 2ndcr)

data transfer test (2014 1std)
Rk for ILCGT (201 4 last half)
shakedown data
archiver/management software (2014
ndid, 2016 end)

procurement (201 5). Full storage
system may require the intemational

bit.
inztall full archiver with several FEyte
at Kashiwa (201 6 end)
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data trarefer
data Fahagement
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Pretotype test
1t article test
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Whale System Test (Orine)
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bene programm
pipeline desigh
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2012 2013 A4

2016

(Datailz are not yet confirmed )

[Thiz i fricdel plan. Datailz are TEL)

—_—

LCGT st

e 2nd year

3rd year

4th year 5th year

6éth year 7th year

Prepare Data Analysis
for 4th year

System
Test Build up

of full
Pipeline data
of Data | system
Analysis

Analyze
Observation Data

Continuously

Main tasks
on LCGT
itself

Development of software, Computing
Environment etc.

Implement GV search methods

Prepare Cooperative Analysis with
other GW obs,

Construct a data storage
and computing system

Calibration & Injection
test

Search for GV

Search for GW !

International
Cooperative Analysis

Tasks on
Counter-
part Obs.

Prepare Mutually Followup with
Other Obs. (EM, Neutrino etc.)

Test of information/data
exchange protocol

Coindidence Serch

Mutually Followup
with Other Obs.

mmmmmmmmmmm
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Turnel 14/03/31 (A)
- Preparing IO opticses 522H 11504701 (£ 13/03/31 (B, P : >
Pre Mode Cleaner 1358 11711725 () 12/05/31 (7R) ]
Isoratar in vac. 1358 11711725 () 12/05/31 (7R)
Fiezid Cavity 1328 12/04/01 (B) 12/08/30 (B)
Green Laser 1328 12/04/01 (B) 12/08/30 (B)
Buy all optics 2011 @28 11711728 () 12/02/31 (1)
By all optics 2012 262H 12/04/01 (B) 13/03/31 (B)
- Laser Room 14503731 (A
Cleanness 14502731 (B
Temperture 14/02/31 (A
Optical table 14/02/31 (A
- Install I00 Sysytem 14704701 (K 14/06/30 (A
- Input optics system 14704701 (X 14706730 (A
on Input optics table 14704701 (X)) 14704718 (£)
Rezid Cavity 14/05/26 (B) 14/06/20 (A)
-/ Mode Gleaner 14704721 (A 14/06/30 (A,

MG mirror and 14704721 (B) 14704730 (7K)
pendlum install

MG cavity lock 14705406 (A) 14705716 (F)

MG aligrrment 14/05/26 (A) 14706730 (A)
contraol

- Isorator in vac 14705719 (A 14/05/23 (£
Install 14/0519 () 14/05/23 (%)
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