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 Underground and Cryogenic interferometric 3 km gravitational-wave detector at Kamioka, Japan  
 KAGRA finished all the installations May 2019, and the first full lock of FPMI for 5+ hours Aug 23. 
 Now trials with DRFPMI. Final configuration will be decided soon. 
 KAGRA plans to join LV Observation Run 3 from the end of 2019. 
 Towards MoA with LIGO/Virgo, the round table discussion is ongoing in this LVC meeting.

�1Sep. 4, 2019  @ LVC meeting at Warsaw, Poland

Aug.23 @ KAGRA F2F meeting at Toyama on behalf of the KAGRA collaboration
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 Underground and Cryogenic interferometric 3 km gravitational-wave detector at Kamioka, Japan  
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http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA

KAGRA collaboration
110 groups, 14 countries 
350+ active members 

Organize Face-to-Face meeting 
3 times (April/August/Dec) / year 

Organize International Workshop 
2 times / year

KIW5  Feb. 2019 @ Perugia, Italy 
KIW6  June 2019 @ Wuhan, China 
KIW7  May 2020 @ NCU, Taiwan

F2F  Aug. 2019 @ U. Toyama, Japan 
F2F  December 2019 @ U. Tokyo, Japan

Default-author list 2018 has 200 members. 
Obs. shift candidate list has 260 names.  
+60 collaborators in the past 6 months.
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Organization of KSC（KAGRA Scientific Congress）

Takaaki Kajita 
(PI)

Yoshio Saito 
(SEO proj. manager)

Yousuke Itoh
Shinji Miyoki

Joint Run Planning 
Committee

Joint Detection
Committee

Joint Meeting
Committee

Joint Editorial 
board

* TBD* TBD* TBD

LVC-KAGRA
taskforce

Yoshio Saito (leader, project manager)
Hideyuki Tagoshi (Data analysis)
Takahiro Yamamoto (Calibration) 
Osamu Miyakawa (commissioning)
Hisaaki Shinkai (MoU)

Masatake Ohashi 
(vice PI)

◀New Board 
 (2019/8-2021/8)
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KAGRA collaboration papers

Nature Astronomy, 3 (2019) 35.   
[arXiv:1811.08079]

Class. Quant. Grav. 36 (2019) 095015 
[arXiv:1901.03053]

CQG 36 (2019) 165008 
[arXiv:1901.03569]

introduction & history

Vibration isolation

phase-1 operation (2018)

 
submitted to PTEP [arXiv:1908.03013] [JGW-P1910218] 

iKAGRA data analysis 



Hisaaki Shinkai (Osaka Institute of Technology) on behalf of KAGRA collaboration;  Sep. 4, 2019  @ LVC meeting at Warsaw, Poland

    Status of KAGRA 

�6

calendar 
year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Brief History of KAGRA

Project  
Start

Tunnel Excavation

installation

iKAGRA
bKAGRA 
phase-1

operation

O3

adv vibration isolation, optics, cryo.… 

[arXiv:1901.03569][arXiv:1712.00148]

iKAGRA   = initial KAGRA 
bKAGRA = baseline KAGRA bKAGRA 

phase-2

today
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plan A

plan B

-25Mpc

-15Mpc

We are commissioning with FPMI with PR & SR. 
Test Runs:  
   June 6    X-arm  
   June 19  PR, SR 
   July 13   short IFO 
   August 23  First lock of FPMI, 5+ hours, 1 kpc BNS range 

On-going schedule

Oct. 4  
Celebration to Commemorate 
the Completion of KAGRA

End of Sep.  
Final decision of configuration

if DRFPMI is locked in September, DRFPMI.
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We appreciate contributions of Stefan Ballmer, Valery Frolov, Keita Kawabe (July & August),  
Jenne Driggers, Stefan Ballmer, Rana Adhikari (September) at KAGRA on-site. 

   August 23  First lock of FPMI      automated, 5+ hours, 1 kpc BNS range

[1
/√
H
z]
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Current Concerning Issues

* Asymmetry of Finesse (〜10%)  due to difference of transmissivity of ITMx & ITMy

* Polarization (sapphire birefringence)  due to inhomogeneity of ITMx & ITMy

* Frosting of Mirrors due to incompleteness of vacuum

* Refrigerator maintenance cycle (Mean Time Between Failure) is shorter than expected

* Type A Suspensions (ITMs ETMs) requires stabilazation circuit

OK for O3, to be fixed by O4

low PR & SR gain, no replacements for O3.  May be the same in O4. 

re-heat, outgas, and re-cool

thermal shield valves, every two weeks, $ 5K 

requires better damping servos
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Commissioning tools

Glitch trigger generation 
 (Omicron)

LV DetChar tools KAGRA original tools

Spectral Line identification (Fscan)Coherence search (Bruco)

!5

Contribution to commissioning with KAGRA original tools

Long term trend monitor 
for temperature of CRYp.

KAGRA DailySummary

by T. Yamamoto

Diagnostics Test Tool 
 (DiagGui)

We appreciate contributions of Joseph Areeda, Nicolas Arnaud, Andrew Lundgren, Duncan MacLeod, 
Florent Robinet, Siddharth Soni, Alex Urban at KAGRA on-site. 



Hisaaki Shinkai (Osaka Institute of Technology) on behalf of KAGRA collaboration;  Sep. 4, 2019  @ LVC meeting at Warsaw, Poland

    Status of KAGRA 

�11

Data-exchange tests with low latency
Low Latency h(t) transfer 
           KAGRA tunnel ̶> the surface  ̶> Kashiwa server : 3 sec 
Low Latency connection with LV 
           LHO/LLO ̶> Caltech ̶> Kashiwa : 6-14 sec 
           Virgo       ̶> Caltech ̶> Kashiwa : 10-16 sec 

      main system
(system-A)
~2.5PiB

iKAGRA
system

LV data distribution to Tier-x level will be monitored by Tier-site managers. 

(time includes reconstruction)

by N. Kanda
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JPRC (Joint Run Planning Commitee)

KAGRA focused week: June 6 & August 1
https://wiki.ligo.org/LSC/JRPComm/Agenda2019Jun06 
https://wiki.ligo.org/LSC/JRPComm/Agenda2019Aug01

JGW-T1910330

KAGRAʼs contribution in O3 (report draft)

LVC-KAGRA taskforce term report (draft)

◀ How much source localization is improved. 
▼

How much multi-detector duty-cycle is improved. 
▼

probability 
calculation

LVC-KAGRA taskforce

Yoshio Saito (KAGRA - leader, project manager)
Hideyuki Tagoshi (KAGRA - Data analysis)
Takahiro Yamamoto (KAGRA - Calibration) 
Osamu Miyakawa (KAGRA - commissioning)
Hisaaki Shinkai (KAGRA - MoU)
Sadakazu Haino (KAGRA data analysis)

Steve Fairhurst  (LSC)
Patricia Schmidt (LSC)
Leo Singer (LSC)
Marie Anne Bizouard (Virgo)
Helios Vocca (Virgo)

https://wiki.ligo.org/LSC/JRPComm/Agenda2019Jun06
https://wiki.ligo.org/LSC/JRPComm/Agenda2019Aug01


Hisaaki Shinkai (Osaka Institute of Technology) on behalf of KAGRA collaboration;  Sep. 4, 2019  @ LVC meeting at Warsaw, Poland

    Status of KAGRA  

�13

LV-DAC white paper 2019 

LV-DAC publication plan O3b 

Data Analysis
Committee (DAC)

Compact 
Binary 

Coalescence

Continuous 
Wave Burst Wave

* Hideyuki Tagoshi
+ WGs chairs/vice chairs
+ Hisaaki Shinkai (board)

* Hideyuki Tagoshi
   Kipp Cannon
   Hyung-Won Lee
   Tjonnie Li

* Yousuke Itoh

Stochastic 
Wave

Computing 
& Software

* Kazuhiro Hayama * Guo-Chin Liu
   Sachiko Kuroyanagi

* Ken-ichi Oohara
      Hirotaka Takahashi
      Kazuki Sakai
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◀ at least 3 new proposals from KAGRA-CBC  

Ringdown search 
BH echo search 
test of massive gravity

publication plan O3b , white paper 2019 MoA round table
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Target Sensitivity & Schedule

[1304.0670v4] 

[1304.0670v4] 

“Scenario Paper”
Living Rev Relativ (2018) 21:3  
https://doi.org/10.1007/s41114-018-0012-9 

https://dcc.ligo.org/LIGO-P1900218/public



Status of KAGRA: Summary

 Now trials with DRFPMI. Final configuration will be decided soon. 
 KAGRA plans to join LV Observation Run 3 from the end of 2019. 
 Towards MoA with LIGO/Virgo, the round table discussion is ongoing in this LVC meeting.

�15Sep. 4, 2019  @ LVC meeting at Warsaw, Poland

KAGRA plans to join O4 from the beginning.

KAGRA-LV data exchange started. 
KAGRA-LV data analysis groups meetings has 
started. 

KAGRA appreciates the community’s warm welcomes. 



back up slides


