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Why Shinkai talks instead of Kajita-san?
 Science Council of Japan   vs  Prime Minister Suga 

Kajita-san became the head of SCJ, October 1, 2020. On that day, one big political problem was 
scooped; PM Suga refused to approve 6 new SCJ members without opening reasons. 

SCJ is an independent body of the government and 
consults with the government from a scientific 
standpoint. The government has never spoken to 
the selection of people. 
Newspapers say this is because the SCJ continues 
to express its opposition to military research.

This political problem continues 2.5 months already 
and no progresses for solution. 
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First Detection (2015 Sep 14)

Feb 2016, LIGO announced the first detection  
of GW (GW150914).  The source was Binary BH.

Oct 2017，Royal Swedish academy of science 
announced the physics prize goes to GW  
project. 

Oct 2017，LIGO/Virgo announced  
the first GW detection from Binary NSs (GW170817).

1. Gravitational Waves

2017 Nobel Prize



Gravitational Wave 
from binary BH-BH, NS-NS, BH-NS
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http://gwcenter.icrr.u-tokyo.ac.jp

重力波の波源 (GW sources)

予測が難しい 振幅が小さい 振幅が小さい 連星合体

hard to predict
too small amplitude

too small amplitude
binary coalescence

supernovae pulsars black hole binary neutron stars

1. Gravitational Waves
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合体後の質量・角運動量

質量・スピン・軌道パラメータ・距離・潮汐力・偏光

原子核状態方程式

重力理論の検証

連星形成シナリオ

統計 宇宙論パラメータ 銀河形成シナリオ
究極理論の構築

What we can learn from GW?

binary formation scenario, EOS

cosmological parameters,  
galaxy formation scenario

test of GR

unified theorystatistics

inspiral phase

merger phase

ringdown phase

1. Gravitational Waves
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What kind of technology we need?
1. Gravitational Waves

地面振動 
(seismic noise)

熱雑音 
(thermal noise)

Science 256 (1992) 325

散射雑音 
(shot noise)

thermal control

high-power  
laser

vibration control
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What kind of technology we need?
1. Gravitational Waves

地面振動 
(seismic noise)

散射雑音 
(shot noise)

vibration control

thermal control

high-power  
laser

Science 256 (1992) 325

熱雑音 
(thermal noise)



We need more detectors for better localization !
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4 km

4 km

3 km

600 m
3 km

GW International Network
Gravitational Wave Projects
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Science 256 (1992) 325

<latexit sha1_base64="Nqkk9BXaevHaLwHVW6nLBLByEfk="></latexit>

h(t) / 1

r
1/ distance

if we improve one-order of magnitude of the sensitivity,  
then the observational volume of the Universe become 103 times larger. 

Sensitivity Curve
Gravitational Wave Projects

O1 (2015/9/12 - 2016/1/19)       LIGO 
       Update 
O2 (2016/11/30 - 2017/8/25)     LIGO+Virgo 
       Update 
O3a (2019/4/1 - 2019/9/30)       LIGO+Virgo 
O3b (2019/10/1 - 2020/3/27)     LIGO+Virgo + KAGRA 
       Update 
O4 (2022?)

amplitude of GW
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Science 256 (1992) 325

Sensitivity Curve
Gravitational Wave Projects

[1304.0670ver2020Jan] 

LVK collaboration, Living Rev Relativ (2020) 23:3  
https://link.springer.com/article/10.1007/s41114-020-00026-9

Binary NS range
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Fourth 2nd generation detector on the Earth

more precise GW source localization 
more certain GW source parameters 
more chances to hunt GW events 
more information of GW polarization 
more ideas for GW researches 
more man power 

Gravitational Wave Projects
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KAGRA (Kamioka Gravitational-Wave Observatory)

1000m under the 
summit of the Mt.

358m above the  
sea level.

Mozumi 
control office. 
(15 min) 

Toyama City 
(60 min)

http://gwcenter.icrr.u-tokyo.ac.jp/en/

former name LCGT = large cryogenic gravitational telescope

named by public naming contest, 神楽（かぐら）dance music in front of Gods

（大型低温重力波望遠鏡）



Hisaaki Shinkai (Osaka Institute of Technology);  December 18, 2020  @ The 7th KAGRA International Workshop (@Taiwan/remote)

    Status of KAGRA 

14

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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IO

MC

Type-A system

- Cryogenic test mass
Sapphire, 23kg, 20K

- Tall seismic isolator
IP + GASF + Payload

Type-C system
- Mode cleaner

Silica, 0.5kg, 290K
- Stack + Payload

ETM

ITM

Y-
ar
m

X-arm

ITM ETM

BS

SRM

Type-B system
- Core optics (BS, SRM,…)

Silica, 10kg, 290K
- IP + GASF + Payload
- Stack for aux. optics

Type-Bp payload
- Test mass and Core optics (BS, FM,..)

Silica, 10kg, 290K
- Seismic isolator

Table + GASF + Type-B Payload

BRT

BRT

OMC
OMMT

PR3 PR2PRM

bKAGRA configuration
- Cryogenic test masses
- 3 km arm cavities
- RSE with power recycling

160222_SAITO

KAGRA suspension systems

as the configuration of April 2020 (O3GK)
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IMC

IMMT2 PRM

PR3

PR2 BS

ITMX ETMXLASER	
room SR2

SRM
OMMT2

IMMT1

OMMT1

OMC

3	km

3	km

OSTM

~ ~

~~

KAGRA detector
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- Laser and Input Output Optics

IMC Alignment sensing  
by S.Tanioka

IOO Status  
by M.Nakano

Mach-Zehnder modulation 
 by G.Ge

- High power laser dumper

- High power laser test 
- 35W laser output 
- 22W IMC input 
- 20W IMC output 
- temperature at the 
beam dumper

OFI

OMMT

- 40W 
Laser

Laser, Input-Output Optics, Auxiliary optics  

by T. Yokozawaas the configuration of April 2020 (O3GK)
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IMC

IMMT2 PRM

PR3

PR2 BS

ITMX ETMXLASER	
room SR2

SRM
OMMT2

IMMT1

OMMT1

OMC

3	km

3	km

OSTM

~ ~

~~

KAGRA detector
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- Closed almost all chambers and 
pumped down 
- Opened the gate valves

2.3e-5

1.2e-5

9.4e+4

2.4e-6

(Now alignment)

1.0e-6

4.0e-6

3.9e-54.9e-6

9.0e-7

1.0e-5
9.7e+4 (Now alignment)

- Vacuum and Facility 
- Vacuum level at Jun.20th, 2019 [Pa]

Vacuum & Facilities

by T. Yokozawaas the configuration of April 2020 (O3GK)
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Cryogenic, Vibration Isolation, Mirrors

by T. Yokozawa

IMC

IMMT2 PRM

PR3

PR2 BS

ITMX ETMXLASER	
room

ITMY

SR2

SR3

SRM
OMMT2

IMMT1

OMMT1

ETMY

OMC

3	km

3	km

OSTM

~ ~

~~

KAGRA detector
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- Cryogenic, Vibration isolation, Mirror 
- Test mass Temp. at Jun.20th, 2019 [Pa]

- Completed the installation 
- Cooling down is ongoing 
- Suspension  
- Damping filters 
- Hierarchal control 
- Position alignment  
- TF measurement, …

56K

28K

27K 45K

Cryo status  
by T.Tomaru talk

as the configuration of July 2019 
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Physical environment monitors

by T. Washimi
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KAGRA (Kamioka Gravitational-Wave Observatory)
2018年8月
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KAGRA (Kamioka Gravitational-Wave Observatory)

90cm snow in one night, Dec 17 2020



Editors thank Takaaki Yokozawa for his suggestions of photos.!   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(Right) Photon Calibrator X-end installation completed.  
July 25. [JGW-G1809009]  
In photo, Takaaki Yokozawa, Yuki Inoue,  
Takahiro Yamamoto, and Chihiro Kozakai.

(Left) Installed the BRT part on the TMS-VIS in 
the EXT chamber at the X-end!  [klog 06342].  

In photo, Fumihiro Uraguchi, Koji Nagano, Kunihiko 
Hasegawa, Kenta Tanaka, Naoki Kita, and Tomotada 
Akutsu. 

(Right) SR3 Installation, July 20.  [klog 05569]  
Panwei Huang, Naoatsu Hirata, Terrence Tsang, 
Fabian Peña, Mark Barton, Ryohei Kozu, and 
Enzo Tapia. (plus Guiguo observing)

We did it!   in 2018

(Above) OMC installation succeeded, October 18.   
[klog 06612]  
In photo, Sotatsu Otabe, Kohei Kusayanagi,  

Hiraku Sasaki, and Kentaro Somiya.  
 

(Right) Nov. 9,  the last installation of 
cryogenic payload was completed. The photo at Y-
front was distributed in [kagra 02500].  
In photo, Masahiro Takahashi, Takayuki Tomaru and 
Sakae Araki.  

Einstein Telescope and KAGRA signed agreement  
to collaborate on the development of the common technologies 

The 5th KAGRA International Workshop (KIW5) 
was held at Perugia, Italy.  The third day of the 
workshop was named “The first KAGRA-Virgo-3G 
Detectors Workshop (KV3G)”, where we discussed 
the project of Einstein Telescope (ET), one of the 
key gravitational-wave observatory plans in the 
future. The nascent ET collaboration (it will be 
formulated in April 2019) plans to construct a 
triangle-shape 10 km-armed laser-interferometer 
underground, and with cryogenic technology. Its 
core technologies match with our experiences.  

On February 16, 2019, at the gorgeous 
Sala dei Notari (hall of Notari), our PI, 
Takaaki Kajita, and the ET steering 
board chairmen, Michele Punturo and 
Harald Lück, signed a letter of intent to 
collaborate on the development of third 
generation detectors. The scope of the 
letter is quite general (see JGW-
M1909820), but we believe it becomes a 
certain step forward for both of us.  
KIW5 and KV3G workshop had more 
than a hundred of participants. The 
meeting continued from the early 
morning to the late evening, but we 
enjoyed a small historical old city area, 
Perugia chocolates, and environment of 
AC Perugia (Perugia Calcio).  We thank 
LOC members, especially Helios Vocca 
and Flavio Travasso for giving us this 
opportunity.    !  
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KAGRA SCIENTIFIC CONGRESS: COLLABORATORS’ INFORMATION EXCHANGE 2019/04/18

Contents of this issue 
p-2 Directions: bKAGRA installation almost finished !! 
p-3 Future:  Upgrading KAGRA? 
p-4 Kamioka Local: Hida Space Science Museum 
p-5 Report: Demographic Survey 2018 by diversity committee 
p-8 Meetings: F2F at NAOJ, F2F at ICRR, KIW6 at Wuhan, China 
p-10 Poster Award Winners 
p-11 Newly Joined: Aoyama Gakuin Univ., KIAA Peking Univ. 
p-13 New collaborators, We hear that …

KAGRA joined International GW Network  
Signed up LIGO-Virgo-KAGRA MoA for joint observation 

On October 4, 2019, KAGRA held a ceremony to mark the completion of the detector. The ceremony was in the 
site, and after the play of the music of kagura (the traditional Shinto-style ritual music) by local children’s 
musical group, Takaaki Kajita, our PI, pushed a button with U Tokyo Executive Vice President Kohei Miyazono 
to demonstrate the detector in motion.  In the evening of the day, the signing ceremony of a memorandum of 
agreement (MoA) on a research collaboration between KAGRA, LIGO and Virgo were held.  

This MoA makes KAGRA an equal partner of LIGO and Virgo, and once KAGRA satisfied the criteria for joining 
observation then all the scientific achievements will be presented as LIGO-Virgo-KAGRA collaboration.  KAGRA 
is definitely close to the production phase after the ten-year construction and installation period. !  

(Above) Pose for photos after signing a MoA. (from left) EGO vice 
president Christian Olivetto, Virgo spokesperson Jo van den Brand, 
KAGRA principal investigator Takaaki Kajita, LIGO Executive Director 
David Reitze, KSC board chair Hisaaki Shinkai, and KAGRA vice PI 
Masatake Ohashi. At ANA Crowne Plaza hotel Toyama, October 4, 
2019. [Photo courtesy of Hida City] 

(Right above) The ceremony at the site.  Playing kagura music by local 
shrine musicians. (Right below) Takaaki Kajita and U Tokyo Vice 
President Kohei Miyazono switched on the green button, and it locked. 
[Photos courtesy of H. Oobayashi.] 
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KAGRA SCIENTIFIC CONGRESS: COLLABORATORS’ INFORMATION EXCHANGE 2019/12/01

KAGRA entered the observing mode!  
We are operating at Mpc-level finally 

After we signed to the memorandum of agreement  (MoA) [JGW-M1910663] [JGW-M1910664], with  LIGO/
Virgo in October, our target has been concentrated to join to Observation 3 (O3) of LIGO/Virgo.  The 
requirements [JGW-M1910813] are to improve the sensitivity of the detector over 1 Mpc in binary neutron-star 
range, and to clear the readiness checklists of data flows/calibrations/organization. When we first locked the 
detector on August 23, 2019, the sensitivity was 0.4 kpc.  In order to reach our target (10 Mpc), the team so far 
made great efforts for commissioning and noise-hunting. 

The planned date for starting observation was postponed a 
couple of times. We made engineering run in December, 
then went back to the commissioning. After the announce 
of the first lock of the power recycling system on January 
26 [klog12639] and OMC readout ready [klog12763],  
our sensitivity started recording the number as we 
graphed below.  
We declare the start of the observation on February 25 
with around 300 kpc level. The team decided to go back to 
commissioning to try again with the signal recycling 
configuration. We heard we momentally locked with dual 
recycling, but not enough stability for observation.   
Since our time was limited and we decided to go into the 
observing run from April 7 for two weeks. However, the new virus COVID-19 changed the situation. Both LIGO/
Virgo had to stop their detector from March 24. On April 3, KAGRA proposed to make a joint observation with 
GEO600 in the framework of LVK network, and core members are discussing details with GEO. 
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The moment of declaring the start of observation on February 
25, 2020.  [Photo from KAGRA webpage]

The current record of the sensitivity is 970 kpc on March  
29, 2020. [klog 13840]

Reported records of the sensitivity in binary neutron-star range 
(in kpc). 

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC#newsletter
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Joint Research MoA signed LIGO-Virgo-KAGRA

Letter of Intent (3 pages)
KAGRA’s Join to O3 

October 4, 2019 @ Ceremony of MoA signing

main part (10 pages) Appendix A (17 pages)
Concept, Definitions,  

Purposes
Organizations, Procedures 

＊ 1 Mpc (BNS) is required to join the observation. 

Aug 24, 2019

Dec 19, 2019

March 26, 2020

＊ Finally, over 1 Mpc in the end of March 26, 2020. 
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* Frosting of Mirrors due to incompleteness of vacuum
not go to 20K, but 250K

* Power-Recycling FPMI
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KAGRA finally went over 1Mpc

Aug 24, 2019

Dec 19, 2019

March 26, 2020

Observation in April
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12 1 2 3 4 5 6 7 8 9
2019 | 2020

O3b (LV)

ER Obs. Obs.
Dec 17-25 Feb25-Mar10 Apr 7-21

O3b (planned)

KAGRA

O3GK

GEO600 Astrowatch ~ 1.2 Mpc 

O3b,     O3GK,     and after that

* O3GK observation paper plan 
(LVK paper)

COVID-19 infected # in Japan / day
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http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA

KAGRA collaboration
Statistics of KAGRA collaboration 

 (December 11, 2020)
collaborators Institutions, 

Groups

Japan 277 67
Taiwan 64 8
China 63 15
Korea 38 17
Italy 20 5
USA 10 5
Australia 5 1
Hong Kong 5 1
India 3 2
France 2 2
Spain 2 1
Poland 2 1
UK 2 2
Russia 1 1
Germany 1 1
Vietnam 1 1
total 495 129
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KAGRA collaboration
112groups, 14 countries/regions 
410+ active members 

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

Organize International Workshop 
twice / year

KIW7 Dec. 2020 @ NCU, Taiwan 
KIW8  July 2021 @ Daejeon, Korea  
KIW9  ??  2021 @ Beijing China

F2F  Aug. 2020 @ online, Japan 
F2F  Dec. 2020 @ NCU, Taiwan

+50-40 since Mar 2020. 
Default-author list 2018+2019  
has 243 names. 
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National Taiwan Normal University  
 Ting-Wai Chiu 
 Guo-Zhang Huang 
 Safdar Imam 
 Han-Shiang Kuo 
 *Feng-Li Lin 
 Mei-Ting Lin 
 Jie-Shiun Tsao 
 Wei-Ren Xu 
 Hong Zhang 
Tamkang University  
 Yu-Ting Chang 
 *Chian-Shu Chen 
 Hong-Yu Chou 
 Chia-Hsuan Hsiung 
 Hui-Chih Huang 
 Ching Chun Huang 
 Yu Syue Huang 
 *Guo Chin Liu 
 Kin-Wang Ng 
 Alessandro Parisi 
 Ting Yu Shih 

KAGRA collaborators in Taiwan
Academia Sinica  
 Cheng-Yi Chiang 
 Yu-Kuang Chu 
 *Sadakazu Haino 
 Yun-Jing Huang 
 Hsiang-Yu Huang 
 Feng-Kai Lin 
 Ling-Wei Luo 
 Darkhan Tuyenbayev 
Industrial Technology Research Institute 
 *Sheng-Jui Chen 
 Sheau-Shi Pan 
National Applied Research Laboratories  
 *Chun-Yu Lin 
National Chiao Tung University 
 En-Jui Chang 
 Hong-Yin Chen 
 Chia-Jui Chou 
 Yi-Hsuan Huang 
 Sheng-Hong Lai 
 Hans Brynner Lao 
 Yu-Hsuan Lo 
 *Yi Yang

National Cheng Kung University  
 Kwan Lok Li 
National Central University  
 Ko-Han Chen 
 Hsuan-Yu Chu 
 *Yuki Inoue 
 *Chia Ming Kuo 
 Hong Lin Lin 
 Harn Fung Pang 
National Tsing Hua University  
 Yi-Ru Chen 
 Huali Chen 
 Chao-Qiang Geng 
 Yao-Chin Huang 
 *Albert Kong 
 Hao-Jui Kuan 
 *Ray-Kuang Lee 
 En-Tzu Lin 
 Bo-Han Lin 
 Jhih-Rong Lu 
 *Kuo-Chuan Pan 
 Surojit Saha 
 

Martin Spinrath 
 Chien-Ming Wu 
 Hsun-Chung Wu 
 Shu-Rong Wu 
 Tsung Ju Yang 
 Shu-Wei Yeh

64 collaborators as of Dec 12, 2020.  * KSC contact person
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Executive 
Office

System Engineering 
Office

PI

sharing information & idea

KAGRA Scientific Congress (KSC) organization chart              

* Hisaaki Shinkai 
* Shinji Miyoki
* Chunglee Kim
Hideyuki Tagoshi
Tomotada Akutsu

KSC board 
Zhoujian Cao (China)
Hyung-Won Lee (Korea)
Ray-Kuang Lee (Taiwan)
Tatsuki Washimi (PD)
Satoru Takano (Student)

Data Analysis 
Committee (DAC)

Future Strategy 
Committee (FSC)

Theory Group

LVK 
committees

KAGRA 
committees

Organization of KAGRA

Takaaki Kajita 
(PI)

Masatake Ohashi 
(vice PI)

       Shinji Miyoki 
(SEO proj. manager)

Hideyuki Tagoshi 
(DAC chair)

HS 
(KSC chair)

Masaki Ando 
(FSC chair)

Takahiro Tanaka 
(Theory chair)

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC
http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC
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Organization of KSC（KAGRA Scientific Congress）

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC

Organization

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC
http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC
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1330 members 
860 authors 
101 groups 
20 countries  

465 members 
360 authors 
96 groups 
8 countries  

410 members 
240 authors 
115 groups 
14 regions  

International GW network （国際重力波観測ネットワーク）
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Science Summary as of LVK-outreach 

https://www.ligo.org/science/outreach.php
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Target Sensitivity & Schedule

“Scenario Paper” [1304.0670ver2020Jan] 
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O4 will likely start no earlier than 
June 2022

COVID-19 terminated O3b
LVK collaboration, Living Rev Relativ (2020) 23:3  
https://link.springer.com/article/10.1007/s41114-020-00026-9

2015        2016        2017        2018        2019        2020        2021        2022

LIGO

Virgo

KAGRA

O1 O2

60-80Mpc 60-100Mpc 120-130 Mpc 160-190 Mpc

iKAGRA bKAGRA
phase1

O2
30

Mpc

50 Mpc

1Mpc 25-70Mpc

90-120Mpc

2015        2016        2017        2018        2019        2020        2021        2022

today

O3bKAGRA
phase2

O4

O4

O4

O3a   O3b

O3a   O3b



Hisaaki Shinkai (Osaka Institute of Technology);  December 18, 2020  @ The 7th KAGRA International Workshop (@Taiwan/remote)

    Status of KAGRA     

34

Big Project selection in Japan

SciTech Research Selection Comm. (MEXT) : Roadmap 2020 (Sep. 2020)

✓KAGRA (ICRR) 
✓Subaru (NAOJ) 
✓ALMA (NAOJ) 
✓Super B-factory (KEK) 
✓J-PARC (KEK) 
✓LiteBIRD (JAXA) 
✓Super-Kamiokande (ICRR)

List for final selection :  15
MEXT is accepting public comments.   
Final decision was made in the end of September.

Grade A

Grade A

Importance, Community’s approval,  
Core Institutes, Joint research system 
Plan’s appropriate

Emergency, Strategy, Supports from general

KAGRA project (operation) budget: 2023Apr-2034Mar

KAGRA is in the list. 

physics, astronomy
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Toward O4

less than 100K 
dual recycling 

lock trials by the end of September 
suspension noise control for low freq. 

one-order reduced in July 
de-frosting mirrors 
de-frosting windows for oplev light

* Target Sensitivity 25 - 130 Mpc

x20 sensitivity at mid-freq.

* Recent estimate: 80 Mpc at most?
due to heat absorption of sapphire mirrors

October 2020

Summer 2021

June 2022 
O4 ready

 Cryo-Payload repairing 
 ETMY tower repairing  
 install laser beam baffles 
 Cryocoolers replacement (CRY) 
 Intensity noise reduction system (IOO)

commissioning

repair & installation

DGS/AEL upgrade (DGS/AEL) 
 Stray light around IOO (AOS) 
 Suspension frame modification (AOS, VIS) 
 Temperature monitors (VIS) 
      and more

2015        2016        2017        2018        2019        2020        2021        2022

LIGO

Virgo

KAGRA

O1 O2

60-80Mpc 60-100Mpc 120-130 Mpc 160-190 Mpc

iKAGRA bKAGRA
phase1

O2
30

Mpc

50 Mpc

1Mpc 25-70Mpc

90-120Mpc

2015        2016        2017        2018        2019        2020        2021        2022

today

O3bKAGRA
phase2

O4

O4

O4

O3a   O3b

O3a   O3b

by reducing laser noise, low-f noise, then it goes better more.
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Overview of KAGRA: reviews in PTEP 2020
 

published PTEP 2020 
KAGRA history 

 
published PTEP 2020 

KAGRA Science 

https://doi.org/10.1093/ptep/ptaa120

https://doi.org/10.1093/ptep/ptaa125

in preparation 
* Overview of KAGRA : Noise Budget 
* Overview of KAGRA : Data transfer and management 
* Overview of KAGRA : Data analysis methods 
* Overview of KAGRA : Future plans

arXiv: 2008.02921

arXiv: 2005.05574

* Overview of KAGRA : Calibration, detector characterization, 
 physical environment, and geophysics interferometer      
   submitted PTEP 2020

 

https://doi.org/10.1093/ptep/ptaa120
https://doi.org/10.1093/ptep/ptaa125
https://arxiv.org/abs/2008.02921
https://arxiv.org/abs/2005.05574
https://arxiv.org/abs/2008.02921
https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=11664
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Status of KAGRA: Summary
 KAGRA finally joined in April, two-week observation run.  
 O3GK publication plan is ongoing.

“O3”

 Repairs and Installations from October, 2020 
 LVK O4 is planned to start June 2022. 

Detector

 KAGRA is in the final list of Japan MEXT Roadmap 2020 Budget
 LVK joint publications started October 2020 on O3b.Science

 If you are planning to join, please  
 contact to your nearest KAGRA 
 collaborators, or consult below FAQ.

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC/FAQ


