


The KAGRA Project
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• About 300 collaborators
• Over 30 Japanese institutes, over 40 international institutes
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KAGRA Baseline Configuration
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KAGRA Baseline Sensitivity
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NSNS Range = 151Mpc
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KAGRA





Project Time Line
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• 2010:  Funded

• 2012-2014: Tunnel Excavation

• 2016 March:  Room Temperature Michelson

• 2018 May: Cryogenic Michelson

• 2019 Fall: Start scientific observation
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KAGRA Baseline Configuration

9

PRM
PR2

PR3

SR3

SR2

SRM

ITMY

ETMY

ITMX ETMX

BS

Mode Cleaner

IMMT
IFI

Type-B

Type-Bp

Type-C

Others

Type-A (cryogenic)

OMC

OMMT
OFI

OST Output
Optics

Output Optics

PSL

TMS

TMS



Input Optics

10

• Pre-Stabilized Laser (PSL)
• 40W output now
• To be upgraded to over 100W

• Mode Cleaner
• 25m long
• Operation with 20W output

confirmed

• Input Faraday Isolator
• Similar to aLIGO design
• Produced at UFL
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KAGRA Baseline Configuration
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Type-C

Type-Bp

Type-B Type-A
KAGRA Mirror Suspensions
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Pre-Isolator

Standard Filter

Bottom Filter

Intermediate Mass

Mirror

Recoil Mass



Geometric Anti-Spring

Inverted Pendulum



OSEMs





Type-A Suspension
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14m

Cryogenic Payload
(20K)

Type-A Tower
(room temp.)
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Sapphire mirror

Heat Links

Cryogenic
Payload



KAGRA Baseline Configuration
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KAGRA Baseline Configuration
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Current Status
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Current Status
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Current Status
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Green locked

IR brought to 
resonance

IR locked
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Cavity ringdown
• Finesse ~ 1410 

• Design value = 1500
• Round trip loss ~ 86ppm

• Requirement: less than 100ppm



Recent Developments and Plans
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• Broken magnets
• Broken in vacuum cables
• Required vacuum vents for repair

• May: Y-arm and DRMI commissioning
• June: FPMI lock =>  DRFPMI
• July – Oct.(?): Noise Hunting

• Install scattered light mitigation baffles
• Replace the problematic OSTM mirror











Life is not so easy

38

Avalanche
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