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KAGRA DetChar
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- Now, managed by operations division 
- T.Yamamoto, H.Yuzurihara

- KAGRA organization chart



KAGRA DetChar
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- Slide from OpsDiv call Mar, 2022- Current ongoing tasks

- MIC@EXA histgram for BLRMS
- Glitch investigation for IMMT1 

witness channel



KAGRA PEM
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- KAGRA PEM (Physical Environmental monitors) 
- Installed and managed various monitors (mic, magnetometer, …) 
- Support the commissioning, detector characterization, … 

- Report some activities in this slide

- KAGRA O3GK PEM map(https://www.icrr.u-tokyo.ac.jp/~washimi/KAGRA/PEM/PEMmap/archives/O3GK/)

https://academic.oup.com/ptep/article/
2021/5/05A102/6146420?login=true



O3GK:Noise hunting
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- There are several result by 
performing the hammering test 

- Hammering test between IMC 
and IFI chamber 
- Found ghost beam after 
opening chambers 

- BS and SR area 
- Different frequency, scattered 
light from SRM? 

- AS table and OMC chamber 
- Some sensitivity limit by air 
compressor for gate valve 

- Performed additional 
hammering test -> seismic 
motion gave vibration to OMC



O3GK:Acoustic noise
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- PEM injection played the important role 
to evaluate the O3GK noise budget 
- Acoustic injection 

- Injection method, analysis are 
established in the post O3GK 
measurement. 
- Response function including the 
linear and non-linear response 

- CQG 38 125005 (2021) 

- There are several acoustic related 
noise in the PSL room and PR booth 
- PSL room : Microphone signal near 
the PMC has coherent with DARM 

- Offline noise subtraction



O3GK:Offline noise subtraction
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- We investigated the offline noise subtraction, which detected the 
coherence between GW channel and auxiliary channels 
- One study is Independent Component Analysis with O3GK



O3GK:Offline noise subtraction
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- Result1 : Noise subtraction using 
microphone at PSL and PR area 
- Performance check by acoustic 
injection data 

- Noise was subtracted at the 
middle frequency 

- Checked the stability of transfer 
function during O3GK



O3GK:Offline noise subtraction
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- Result2 : Noise subtraction 
using optical lever for PRs 
- Noise subtraction was 
demonstration, need to 
evaluate the noise path 

- We are preparing toward the  
journal paper 

- We also performed the non-
linear noise subtraction



O3GK:Lock loss study
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- Lock loss study (Search the reason why lose the Fabry Perot cavity) 
- Total 75 lock loss during O3GK ( for >10 min lock )



O3GK:Lock loss study
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- Lock loss study (Search the reason why lose the Fabry Perot cavity) 
- Total 75 lock loss during O3GK ( for >10 min lock ) 
- One study for seismic motion (micro-seismic, earthquake and dam)



O3GK:Lock loss study
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- Lock loss study (Search the reason why lose the Fabry Perot cavity) 
- Total 75 lock loss during O3GK ( for >10 min lock ) 
- Coil saturation, cavity angular motion(alignment check) and control



Telephoto camera
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Underground interferometer

• (My personal) Comment about underground environment 

• Difficult (Hard) point  

• Access to experimental area 

• Some trouble (or need to turn on/off instruments) detected in control room 
-> 10 min to center area -> +15 min to end area 

• After heavy rain or snow melting water season, there are many waters in 
the experimental area 

• Limiting experiment space  

• Place of the essential instrument (Air compressor, pumps, coolers, …) 

• Machine, circuit, cabling, … 

• Temperature control 

• We need to keep the temperature within 0.5 deg, especially for 
suspensions. Turn on/off of the one instrument varied the temperature.
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• (My personal) Comment about underground environment 

• Good (Happy) point  

• Quiet environmental  

• Not only the quiet seismic motion, but also quiet environment. 

• Except of effect of water fluid, underground environment is mostly 
independent from season. 

• Optical lever became strong source 

• In most case, we can recovery the alignment of interferometer with 
believing the value of the Oplev. Without them, we might be impossible to 
perform the O3GK run. Oplev and underground is good compatibility 

• Less effect of the human activity 

• We need more investigation, I felt less human activity outside the 
experimental area during O3GK. Is it really even became higher sensitivity?

Underground interferometer
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Summary
• KAGRA detector characterization 

• Managed under the Operations Division 

• Various results are reported 

• Current DetChar activities 

• Noise hunting / acoustic injection toward the O3GK 

• Offline noise subtraction using ICA 

• Lock loss study  

• Telephoto camera 

• Some personal opinions for the underground experiment 

• Good point and difficult point 

• Welcome the question about DetChar for underground interferometer!
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