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KAGRA detector
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Schedule

• Competed the installation toward the O3 at the Spring 2019 
• Commissioning toward the DRFP Michelson with better 

sensitivity is ongoing 
• We “must” join the O3 joint observation as soon as possible!

3

2010 2012 2014 2016 2018 2020 ~

Project start

Tunnel excavation

iKAGRA and its operation

Adv. suspension, optics, …
Cryogenic system

bKAGRA phase1 operation

Completed!

Commissioning and join the O3 run Future upgrade

Today
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KAGRA overview
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- 3km arm 
- Underground 
- Cryogenic 20K 
- Dual Recycled Fabry-Perot Michelson
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KAGRA tunnel
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- 3km arm 
- Underground 
- Cryogenic 20K 
- Dual Recycled Fabry-Perot Michelson
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KAGRA Laser
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- Laser stabilization 
- Mode clean 
- Intensity stabilization 
- Frequency stabilization 
- Laser modulation
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KAGRA suspension
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- Type-A 
- Type-B 
- Type-Bp 
- Type-C
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KAGRA suspension
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- Type-A 
- Type-B 
- Type-Bp 
- Type-C
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KAGRA suspension
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- Type-A 
- Type-B 
- Type-Bp 
- Type-C
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KAGRA suspension
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- Type-A 
- Type-B 
- Type-Bp 
- Type-C
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KAGRA suspension
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- Type-A 
- Type-B 
- Type-Bp 
- Type-C
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KAGRA cryogenic
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- Cryogenic system
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KAGRA interferometer
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- Interferometer control

- 複雑な5つの自由度の制御 
- +アライメントを保つ制御 
- + ノイズを抑える制御 + etc 

- 重力波信号の取得 
- 腕の長さを一定に保つための制御 
- 安定かつ低ノイズで 
- 実はいろいろなところに信号取得部分がある?!

- 重力波信号取得 
- ホワイトニング 
- ADC 
- digital filterをかける 
- Actuatorで信号を
feedbackする
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KAGRA interferometer
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- Interferometer control
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KAGRA interferometer
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- Parametric instability
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KAGRA interferometer
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- Interferometer control
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KAGRA interferometer
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- Interferometer control
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KAGRA interferometer
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- Interferometer control



Commissioning supporters
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- There are so many tools prepared for the interferometer commissioning 
- Some tools are introduced, if failed, sorry to them… 
- Ofcourse, there are so many hardware instruments (OpLev, BafflePD, …)

movie
camera

- Guardian - ndscope - Daily summary page1

- Telephoto camera - Daily summary page2



Commissioning supporters
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- commissioning dock

- Collect the 
commissioning tools 
- TM optic align 
- OpLev signal with 
reference 
- timeseries tools 
- laser shutter 
- Guardian information 
- etc…
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KAGRA detector
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- Calibration
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KAGRA detector
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- Calibration
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KAGRA detector
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- Calibration



KAGRA detector
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- Physical environmental monitor 
- Geophysics interferometer

1500m



KAGRA sensitivity
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KAGRA sensitivity
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KAGRA sensitivity
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重力波天文学

• 一般相対論の検証 
• 強い重力場での性質 
• 重力波は本当に一般相対論で予言されていたような性質を持っているのか 

• 光速？余剰次元に信号が逃げてない？レンズ効果？ 
• 2つの偏極というのは正しい？ 

• コンパクト連星合体、回転パルサー 
• どんな星が連星を形成している？その起源は？ 
• 中性子星自身の物理、高温高圧での状態方程式 
• ニュートリノや電磁波も出てくる？ 
• 金などの重元素はどのようにできる？ 

• インフレーション起源の重力波観測 
• 超新星爆発の爆発メカニズム解明
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重力波天文学
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Known waveform Unknown waveform

Short  
duration

Long  
duration

Compact Binary Coarseness 
NS-NS, NS-BH, BH-BH,... 
Matched filtering

Supernova, GRB, pulsar glitch 
Soft Gamma Repeater,... 
Excess power, TF clustering,...

http://www.eso.org http://www.nasa.govhttp://www.nasa.gov

mili-second pulsar, 
radiometry LMXB search 
F-statistics, performance 
GPGPU

Stochastic GW,  
Cosmic string GW, ...

Wikipedia
http://bicepkeck.org

http://www.eso.org
http://www.nasa.gov
http://www.nasa.gov
http://www.eso.org
http://bicepkeck.org


重力波天文学
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重力波天文学
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重力波天文学
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重力波天文学
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重力波天文学

36
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重力波天文学
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重力波天文学
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重力波天文学
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重力波天文学
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重力波天文学
• 一般相対論の検証 

• 強い重力場での性質 
• 重力波は本当に一般相対論で予言されていたような性質を持っているのか 

• 光速？余剰次元に信号が逃げてない？レンズ効果？ 
• 2つの偏極というのは正しい？ 

• コンパクト連星合体、回転パルサー 
• どんな星が連星を形成している？その起源は？ 
• 中性子星自身の物理、高温高圧での状態方程式 
• ニュートリノや電磁波も出てくる？ 
• 金などの重元素はどのようにできる？ 

• インフレーション起源の重力波観測 
• 超新星爆発の爆発メカニズム解明 

• 次の銀河内爆発が待ち遠しい！
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