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External Review Comments (1/3)

Executive, Summary
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External Review Comments (2/3)

Project team, organization, schedule
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External Review Comments (3/3)

Vibration Isolation b
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|. Organization
. System Engmeermg/lntegratlon group?b‘M\;

Il. Phased Commissioning Approach
. ERBEBI L8 F [Freasonable
- FEERETRRTHHOKREZEDHINE.
> EEEREMaLIGO, Adv. VIRGOICHETES.

[11. Individual sub-systems
* Input optics
 Auxiliary optics
- Seismic attenuation system
* Electronics
. Interfer(_')mete_r sensing and control
» Digital controls
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Schedule

2011 2012 2013 2014 2015 2016 2017
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ILCET 4 St :>

Tunnel, Vacuum system,

Laser, Input optlcs bLCGT I |

Suspension, Power-recycling, RSE Obsarvation

Fabry-Perot-Michelson ~ Cryogenics - -
interferometer Sensitivity and stability

Control and DAQ system
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Master Schedule

mmmmmmm

3 Major Stages : Draft for dISCUSSIOn

iLCGT (2010. 6 - 2014. 9) Stable operation on large-scale IFO
> 3km FPM interferometer at room temperature,
with simplif'ied vibration isolation system
~1 month (TBD) observation run
bLCGT (2014.10 — 2017.3) Observation run with final conflguratlon
- RSE, upgraded VIS, cryogeénic operation | o
OBS (2017.4 -) Long-term observation and detector tuning

R

SRR

2011 : 2012 - - 2013 2014 2015 2016 2017

LMLl L

L [RSE2 | | |
Cryvogenic IFO ||
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Master Schedule

Draft for discussion -

P

*6 Milestones
Stage Phase Name Period Scope

g 0. EAF 20106 - 2013.3 Excavation and Facility
= 1  FPM  2013.4-2014.9 Operation of FPM IFO
B 02 RSE1 2014.10 -'2015.6 RSE operation '
% 3 RSE2 2015.7 - 2016:3 . Upgrade of VIS
4 CRSE 2016.4-2017.3 ° Cryogenic system
% 5 OBS 2017.4 - Observation and tuning

2011 2012, 2013 2014 2015 2016 2017

| [ [Wacuum system Garm®| [ [ [ ] || ]| ]

BEYENNNNENEEE
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Observable range for NS binary inspiral

FPM-  10kg Silica
Temp: 300K

RSE2 10kg Silica
' Temp: 300K

CRSE 30kg Sapphire
Temp: 20K

Inspiral Range

Source at optimal direction
Threshaold : SNR 8

Broadband Detuned
74 Mpc N/A
122 Mpc 139 Mpc »mid. laser pew.
( 141 Mpc 143 Mpc ) 3% Full laser pow.

245Mpc 273 Mpc

LCGT Roadmap&M (April 20, 2011)



BERRSY)

RSE room temperature, Input 20W, 200W on BS, Finesse 1546,
Inspiral range: BRSE 122Mpc, DRSE 139Mpc (SNR 8, opt.dir.)
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Detection probability

Detection probability IR DP
IN one-year observation BRSE 114 Mpc gg g o4
' o VRSE-B* 112 Mpc -
C> Success probability VRSE-D 123 Mpc gg'g Of’
e .J. 70
of the LCGT project DRSE  132Mpc gg g o4

-
o

90% probability

=)
o
o
N
<
©
O

(opt. 141Mpc) ! .
10kg mirror '
Room temp.
Full power
0.4/ Full seis/iso.

S
o2}

sky average range of
BRSE
DRSE
VRSE(B)
— VHSE(D)

Probability of detection
o
(%]

(at least 1, 5, 10 event(s) with 1 year observation)

ot
(=]

: Ly ) 5.x107 1.x108 1.5x108 2.x108
Paoisson dlstrlbutlon detection range [pc] Figure: N.Kanda
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LCGT Roadmap Special working group

Scope
To recommend the roadmap to realize bLCGT,
including design, research, development, performance test,
Installation, and shakedown procedures. :

‘Working group task flow

- Collect information
Project: definition of LCGT, constrains form budget and schedule
Sciénce: observation targets
Technical fea5|b|I|ty of each subsystem:
technology readiness, development plan, risk factors

*Decide basic policies
-Determine a master schedule of LCGT constructlon
*Break down to each subsystem schedule
1. sever_al iteration ....
Summarize a recommendation document

LCGT Roadmap£&i#® (April 20, 2011)



-_Sched'ule and criteria have not been fixed.
- Under discussion in the roadmap special working group.
- Recommendation document will be submitted to
executive committee.
- Final schedule plan will be approved
' In the collaboration meeting.

-Some uncertainties
- Excavation schedule and budget.
- Vacuum installation plan.

*Information from subsystems are being summed up
- Subsystem development plan .
- Risk factor and management plan in each subsystem '
_ "> this external review can be a milestone.
Any suggesﬂons from reviewers are welcome!

LCGT Roadmap Il (Apr|I 20 2011)



Executlve summary

Draft for dlscussmn '
Executive summary
e First priority in schedule is to achieve the bL(_ZGT observation.
Additional tasks should be minimized.
» Intensive preparations before installation are required for
_ efficient commissioning.
~ « Recommended master schedule (shown later).

LCGT baseline concept .
Purpose: detection of grawtatlonal wave signal
= Primary target --- NS binary inspiral
3km cryogenic RSE interferometer at underground site

Constraints
Financial constraints: first 3-year construction has been approved

LCGT Roadmap%l' (Apr|I 20 2011)



Basic policies

Draft for discussion °
BaS|c poI|C|es
« LCGT is a big pro;ect with responsibility

= Best effort should be made
to maximize scientific results and to keep schedule -

* First km-scale interferometer Ieaded-by Japanese group
- Step-by-step construction and commissioning

 Tight schedule: start observation in 2017
- Schedule should be optimized for the final configuration
*Underground site with poor working efficiency
| - Minimize on-site tasks with off-site preparati_ohs
*New technologies for large-scale IFO (cryogenics, RSE ...)
—> Should be tested seriously before instaltation

LCGT Roadmap£&i#® (April 20, 2011)



Success Criteria

Draft for discussion
»Setting success criteria
Define the targets of stages and phases
— Steady construction of the observatory

Trade-off
Strict criteria .
—> Gain in significance of the project
both for outside and inside of the project
Clear motivation and sense of responsibility of members
Avoid critical time loss |

Loose criteria
—> Refrain from delay of the project
Avoid critical loss of reliance

LCGT Roadmap&M (April 20, 2011)



Success Crlterla

el Draft for dlscussmn '
HeIECET
Stable operation of an interferometer with a baseline length
of 3km at the Kamioka: underground site. Completion of
observation system, and demonstration of observation runs.
Analysis of collected data to search signals from neutron-star

inspirals and the other gravitational-wave sources.

*bLCGT
Stablé operation of the detector with final designed configuration
with all the subsystems implemented. Completion of preparfation
for long-term observation run. |

*OBS | -
Long-term observation in full configuration with occasional
adjustments*for improvement. Aiming at utmost scientific
results in the framework of international cooperation.

LCGT Roadmap%l' (Apr|I 20 2011)



Milestones

Draft for discussion

6 milestones

*Phase 0: EAF
Completion of site mfrastructure tunnel and facility.
Be ready for installation of the LCGT detector.

-Phase 1: FPM _
Stable operation of 3km FPM interferometer at room temp.
Search analysis with data from observation runs.

-Phase 2: RSE1

Stable operation with power-recycled RSE confrguratron
*Phase 3: RSE2

Completion of the LCGT interferometer at room temp. -

LCGT Roadmap&M (April 20, 2011)



Draft for discussion -

6 milestones (..I.contd.r)

*Phase 4: CRSE ~ _
Stable operation of all su_bsystems with cryogenic config.:

-Phase 5: OBS _ ;
Long-term observation run and detector tuning to achieve
meaningful sensitivity and stability for scientific results.

LCGT Roadmap&M (April 20, 2011)



Subsystems

“Subsystem Name Ceader Task
N.Kanda data gathering, analysis, archiving and distribution

- Data Analysis
* Tunnel

- Facility

«.Vacuum
- Vibration Isolation
- Cryogenics

* Mirror

» Detector Configuration®

« Main Interferometer

- Digital System
* Analog Electronics
* Input/Output Optics

~Laser

Geoh Sics Interferometer

T.Uchiyama development of tunnel

D.Tétsdmi

installation and operation of internet, power line, water drainage
and the facilities for clean environment; being a liaison to the

local community; controlling safety and environment

Y. Saito

components and optical instruments
R. Takahashi development of vibration isolation system

T. Suzuki development of cryogenics systerr_l-

N.Mio development of mirror system 2
K.Somiya fur1damental noise analysis; requirement allocation 3

Y'.Aso development of interferometer sensing and control scheme;

design of optical configuration of main interferometer

O.Miyakawa development of digital

system to be

introduced to all

subsystems for controls, monitors, switches and diagnoses

S.Moriwaki  development of analog electronic circuits for the subsystems
«.Telada development of input/output optical s¥stem
N.Mio development of laser system
A.Araya development of geophysws mterferometer

LCGT Roadmap%‘ (April 20 2011)

- development of vacuum system; drawing the detailed layout of



Subsystem schedule

Draft for dlscussmn

Subsystem =
rough (on-site)
schedules

rmmmmmmmmmmm
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™ Subsystemschedule

External review for subsystems (Feb. 28th — March 4th)

Review document of
each subsystem

&: ik, Design for bLCGT - _ =
- 1-1. Definition of Subsystem
* 1-2. Requirements

Subsystem schedule elierace | "
WilEbaret e _1-4. Preliminary Design
1-5. Schedule '

@ i 1-6. Prototype Test Plan S

Y\ 1% First Article Test Plan

Also will be included in 1-8. Installation/Adjustment Procedure
the roadmap document . 1-9. Risk Management

(after some iterations) -' |
: 2. Design for iLCGT f
‘GUIDELINES FORI LE EX'[ERNAL . 2-1. Defl.mtlon of SUbSyS.tem '

REVIEW ON THE LCGT PROJECT’ \ ,,,,,, , : J
By I.Nakatani, et al. (Jan. 28, 2011) :

LCGT Roadmap Il (Apr|I 20 2011)



RISk Management

Assessment of risk factors by each subsystem

*Potential risk factors

*Probability 1. Design for bLCGT | )
*Seriousness - 1-1. Definition of Subsystem |
*Backup plans * 1-2. Requirements
~ @ 1-3. Interface .
: _1-4. Preliminary Design -
Summarize serious risk factors 1-5. Schedule

- «Share the risk factors ) 1-6. Prototype Test Plan '

(or importance) 1-7. First Arti.cle Te§t Plan
by all collaborators. . 1-8. Installation/Adjustment Procedure

1-9. Risk Management
*Can be a basic mformatlon = g

for distribution of resources 2. Design for iLCGT

‘GUIDELINES FOR THE EXTERNAL ~ * 2-1. Defl.nltlon of SUbSyS'.tem '

REVIEW ON THE LCGT PROJECT’ \ ,,,,,, , : J
. By I.Nakatani, et al. (Jan. 28, 2011) :

LCGT Roadmap Il (Apr|I 20 2011)




Summary and plans

@ . =
1. Executive summary
*Finishing the - | . Basic concepts and constraints
recommendation ~ Master schedule

document. Subsystem development plans -

Important risk factors
2 Master schédule |
Phase 0 : Excavation and Facility
Phase 1 : Operation of FPM IFO.
Phase 2 : RSE operation
Phase 3 : Upgrade of VIS
Phase 4 : Cryogenic IFO
Phase 5 : Observation and tunlng
3 Subsystem plan
Tunnel °

N ' Y

rmmmmmmmmmmm
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* Basic concepts
* Plan and schedule
* Risk factors

«Discussing on ...
* Criteria for LCGT itself,
2 major stages, and
6 phases. :
* Subsystem plans.




Subsystem schedule

*Flow-down the master schedule to subsystem
*Master schedule defines the ‘deadline’ for préparation.
*Schedule constraints and with poor working efficiency at site
requife Intensive preparation and test before installation.

= Detailed development plan for each subsystem.

2011|2012’ 2013 2014 2015 2016 2017 .

LM Ll L

L [RSE2 | | [
Cryogenic IFO ||
i

rmmmmmmmmmmm
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Dlscussmns on crlterla

Opinions and information

*It is often the case that the expected performance is not
achieved on schedule in big scientific projects, such as
high-energy accelerators. Several years’ delay to fulfill the -

 designed performance would be acceptable.

*In space missions, the success criteria is clearly defined,
and the project achievement is strictly judged.

-Thé success criteria of: LCGT do not have to be ‘detection
of GW’. To achieve designed sensitivity (or IR) and stablllty
would be swtable

*To set a criteri.a ‘to dchieve the sensitivity’ at the CRSE phase
would be too stringent.

LCGT Roadmap%l' (Apr|I 20 2011)



Current status

7 Meetings

13 RO F258%2010) 5th - Dec. 20, 2010
2SN oVA MN2010 % 6t Jan. 11,72011
8rdvNov. 5% 2010 %, T e ievardn:~2071. 1

4t Nov. 29, 2010

*Being held just after the ‘LCGT chief meeting’

-Meetings are open for all collaborators

*Brainstorm-type meeting with free discussions on...
~ definition of this group, issues to be considered,
subsystem detalls, contents of the summarize report, ...

Current status
«Discussions on basic policies
*Consensus on the master schedule*
*Subsystem plans being discussed (internal review)

LCGT Roadmap£&i#® (April 20, 2011)



Recommendatlon document

1. Executive summary
Basic concepts and constraints
Master schedule

Contents of the ~ Subsystem development plans
‘Study report on Important risk factors
LCGT roadmap’ 2 Master schédule |
document in preparation Phase 0 : Excavation and Facility

Phase 1 : Operation of FPM IFO.

Phase 2 : RSE operation

Phase 3 : Upgrade of VIS

Phase 4 : Cryogenic IFO

Phase 5 : Observation and tunlng
3 Subsystem plan

Tunnel °

LCGT Roadmap%'ll (Apr|I 20 2011)



Summary of the master schedule

Facility preparation. Excavation of  To be ready for the installation of detectar
okbseratorny site and equipment of  components: air-conditioning, power
the facility infrastructure supphy, dust control, and safety.

Stahle operation of a Michelson
Dperation of a large interferometer interferameter with 3—km arm cavities. sk , Silica
with a simple configuration. hours of continuous operation with a 10kg
SEnSitivity of ok

Operation of the interferometer , , , Silica
with firal optical configuration. Stable operation of an RSE interferometer. 10ke

Cperation of the interferometer
with full configuration at room
temperature.

Stahle operation of an RSE interfemnmeter Silica
with upgraded wibratio n—isolation svstem. 10kg

Full operation and tuning of the Achieve the designed sensitivity and Sapphire

LCGT detector. stahility at cryogenic temperature. a0kg 20K

Continuous okservation run for one Collect # hours of observation data with Sapphire

=TT designed sensitivity a0kg 2%

rmmmmmmmmmmm
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