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KAGRA collaboration
110 groups, 14 countries 
380+ active members 

Organization

Main host institutes:  
•ICRR     Institute for Cosmic Ray Research, Univ. Tokyo 
•NAOJ    National Astronomical Observatory Japan 
•KEK      High Energy Accelerator Research Organization

Japan 250+ 
China   59 
Taiwan 56 
Korea   32 
Italy     22 
……
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KSC organization

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

Organization

Takaaki Kajita   
梶⽥隆章(PI)

Masatake Ohashi 
⼤橋正建(vice PI)

Yoshio Saito ⿑藤芳雄 
(Sys. Engineering Office)

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

CQG accepted  
[arXiv:1901.03053]

CQG accepted 
[arXiv:1901.03569]

KAGRA collaboration papers

Prog. Theor. Exp. Phys.  (2018) 013F01  
[arXiv:1712.00148]

Construction & iKAGRA operation (2016)

introduction 
& history

Vibration isolation

phase-1 operation (2018)

Science
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PHYSICS Tantalizing signs of 
superconductivity at near-
room temperature  p.12

POLITICS Violence in 
Nicaragua engulfs 
scientists p.11

MATERIALS The scramble 
to understand a twisted 
form of graphene  p.15

NEW YEAR Gene-editing, 
open access and seals with 
sensors to shape 2019 p.13

B Y  D A V I D E  C A S T E LV E C C H I

Inside a house-sized scaffolding wrapped 
in thick plastic sheets, Takayuki Tomaru 
is in full clean-room attire. The physicist,  

who works at the High Energy Accelerator  
Research Organization (KEK) in Tsukuba, 
Japan, is performing one of the most delicate 
and crucial tasks in the construction of a grav-
itational-wave observatory: installing one of 
the machine’s four mirrors, each a 23-kilogram 
cylinder of solid sapphire known as a test mass. 

When operations begin later this year, their job 
will be to bounce infrared laser beams back and 
forth along two 3-kilometre, high-vacuum 
pipes, ready to sense the passage of gravitational  
waves (see ‘Japan’s wave hunter’).

The ¥16.4-billion (US$148-million) obser-
vatory — Japan’s Kamioka Gravitational 
Wave Detector (KAGRA) — will work on 
the same principle as the two detectors of the 
Laser Interferometer Gravitational-Wave 
Observatory (LIGO) in the United States 
and the Virgo solo machine in Italy. In the 

past few years, these machines have begun 
to detect gravitational waves — long-sought  
ripples in the fabric of space-time, created by  
cataclysmic cosmic events such as the merging  
of two black holes or the collision of two  
neutron stars.

With the addition of KAGRA, the growing  
global network of detectors will enable astro-
physicists to locate the position of these feeble 
cosmic signals in the sky with greatly increased 
precision. They will be able to dissect the 
waves’ properties, such as how they are 
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Japan’s Kamioka Gravitational Wave Detector is scheduled to start up in 2019, joining a global network of interferometers.

P H Y S I C S

Japan to begin pioneering 
hunt for gravitational waves
The underground KAGRA detector will deploy ambitious technology to improve sensitivity. 
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Nature 565 (2019 Jan ) 30

https://www.sciencenews.org/
Science News 195 (2019 Feb) 8

articles on KAGRA

2019/05/01 15(56Tunnel of wonders | The University of Tokyo
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An engineer examines instruments containing one of four mirrors used to reIect laser beams at the underground gravitational-wave observatory KAGRA in Kamioka, Gifu Prefecture.

Our car pulls up in front of a tunnel off a riverside road, deep in the mountains of Kamioka, Gifu Prefecture. Flakes of snow are falling from the sky on this cold late-January afternoon in

central Japan. The area is rural and quiet, and the concrete tunnel ahead looks like any other around the country.

Except that this one leads to a giant underground telescope that could help rewrite the history of astronomy.

That telescope, called KAGRA (derived from KAmioka and GRAvitational wave), has been built by research organizations led by the University of Tokyo’s Institute for Cosmic Ray

Research (ICRR). Its aim is to detect gravitational waves, ripples in the fabric of space and time generated by major events in the

universe, such as explosions of stars and mergers of black holes. Scientists involved in KAGRA, whose construction began in 2010, are

now busy putting Xnal touches to the observation system, which could go online as early as the end of this year.

German-born theoretical physicist Albert Einstein predicted the existence of gravitational waves over a century ago, but it was only in

2015 when the twin detectors of the Laser Interferometer Gravitational-Wave Observatory (LIGO) in the U.S. observed them directly for

the Xrst time. The participation of KAGRA in gravitational-wave observation as the fourth advanced detector in the world — following the

two-detector LIGO, and Virgo, based in Italy at the European Gravitational Observatory — is expected to signiXcantly advance astronomy

and deepen our understanding of the origin and nature of the universe.

“Humankind has observed space through various kinds of light, ranging from X-rays, infrared rays to ultraviolet rays and

electromagnetic rays,” said Shinji Miyoki, associate professor of physics at ICRR who has studied gravitational waves for over two

decades along with UTokyo Professor Masatake Ohashi, who is in charge of the KAGRA observatory.

“Gravitational waves are completely different from all these forms of light. They are generated through vibration of things that create

gravity, which warps time and space. By using gravitational waves, we could open up a whole new way of viewing our universe.”

FEATURES Japanese Enter terms Search

Tunnel of wonders
UTokyo’s KAGRA gravitational-wave observatory gears up for
experiments that could offer new insights on the universe

 Language

https://www.u-tokyo.ac.jp/focus/en/features/z0508_00111.html
Univ. Tokyo Features  (2019 Apr)

Outreach
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KSC Newsletter

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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KSC Newsletter 
Issue 4

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 …

Phase-1 operation starts on April 23 
First cryogenic interferometer test will start soon.  

After two years from the iKAGRA run, we will start phase-1 operation on April 23 
to May 6.  Due to the tight schedule for our upcoming real observation, system 
engineering office (SEO) decided to operate phase-1 with one cryogenic mirror (Y-
arm), and the other at normal temperature. We do not know what will be the 
outcomes. So it might become a sort of fun. A detail list of tests planned during 
the run is at page-3.  
The above photo, taken in a clean room in the University of Toyama, is our 23kg-
Sapphire mirror for X-end, which is now under installation. The installation of the 
cryo-payload at X-end is almost done and the main beam is coming back to the 
center now ! . 
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KSC NewsLetter 
The premiere issue

KAGRA SCIENTIFIC CONGRESS: COLLABORATORS’ INFORMATION EXCHANGE 2018/04/01

What is this 
NewsLetter? 
Nobody knows if this 
is the first issue of a 
series of information 
letters, or just a April 
fool’s day joke.  

O3=Ozone.  
We are in a rush for 
O3 this year. Let’s 
finish looking for O2. 

We call for 
volunteers 
We welcome your 
editorial participation 
to this journal.  It will 
give you a career 
update definitely.

  GW 
 

Find GW.  
Here GW is not 

“Gravitational Wave”, 
but “Golden Week”. 

1 CRYOGENIC 
 

Buy refrigerator, set 
freezing chamber,  

feel chilly, but try not to  
catch a cold.

2      
   O3 

Not an oxygen-
allotrope. Not a 

pathogenic Vibrio 
Parahaemolyticus.

3
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From Phase 1 to Phase 2 
Nine-day operation with wild weather & earthquakes 

  KAGRA now has the world's tallest vibration isolation systems (13.5 m) 
which help to reduce seismic noise at low frequencies. The volume of the 
vacuum system is third largest in the world.  Two 23-kg sapphire mirrors 
have been installed at each end, and one of them was kept for 30 days at 
cryogenic temperature (18K). 
  A leakage of the vacuum system was found in April 2018, therefore the 
Phase-1 experimental activity was delayed for 5 days. Despite the 
difficulties,  the phase-1 operation was a success: it lasted from April 28 
to May 6, 2018, and during this period many injection tests were 
performed.  
  The interferometer duty cycle during the Phase-1 
operation reached 88.6% between April 28 and May 2, 
while it dropped to 26.8% on May 3 and 4. Finally it 
slightly improved to 59.8% over the final days (May 5 & 6). 
The longest lock was over 10 hours. The low duty cycle on 
May 3 and on the following days was mainly attributed to 
the high micro-seismic noise caused by a heavy storm, local 
earthquakes, volcano eruptions in Hawaii, and visits of 
theorists.  
  The achieved sensitivity during Phase 1 was still worse 
than the final sensitivities of TAMA and CLIO, except at the 
lower frequencies (40 Hz), where KAGRA's sensitivity was 
better than that of TAMA. KAGRA started Phase 2 from May 
7: the final installation work before the real observation 
run.  
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KSC Newsletter 
Second Issue

KAGRA SCIENTIFIC CONGRESS: COLLABORATORS’ INFORMATION EXCHANGE 2018/08/01

Contents of this issue 
p-2 Directions  
 Steps to the Observation 2019 
p-3 Kamioka local 
 Subgroup orientation 
 Kagra River / Science Cafe  
p-5 Meetings 
 F2F at Osaka City U.  
 KIW5 at Seoul 
 Poster Award Winners 
 Group LOGO 
 Next F2F at Toyama 
p-8 Virgo Visit 
p-9 We hear that …

AG&8JGS�O&R�4+�9&=�(��
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Four Mirrors are ready, Cryogenic payloads completed,  
X-arm commissioning has started, and … and … and … 

As scheduled, so-far.  

  We are managing to join LIGO/Virgo’s observation run 3 (O3), which 
will start in the end of March 2019 (the delay was announced, Nov 14 ) 1

and will take scientific data at least for one year continuously.  We keep 
our original plan of DRFPMI (RSE)  and also have a backup plan of FPMI  2 3

(see the previous KSC newsletter).  If our schedule is kept, we expect to 
join the latter half of O3 with RSE.  
  At the face-to-face meeting at Toyama in August, system engineering 
office (SEO) announced more details installation plan: whether we switch 
to the backup plan will be examined at the three checking points, the end 
of September, December 2018 and March 2019.  In order to get better 
scientific contribution, everyone is working hard with full efforts.  

  Fortunately, installations are 
so-far going as scheduled. For 
example, all the input optic 
systems were successfully 
locked (September, 2018), all 
the optics of photon calibrator at X-end was completed (October), 
the first lock of green laser in X-arm (October 19), the last 
installation of cryogenic payload (Nov 9), and so on.   The 
commissioning of the X-arm is now ongoing.  Some of our 
celebrating pictures are in the next page. Be happy in 2019!  

�=FF&E(��+++�"!�%�%D��E�!:$F!EFE�-��/�":DFE�&=&�

�2�1/.��23� �)��G�"�D:�-�":�����D-�1:D%F�/!�=:"E%$�!$F:D�:D%#:F:D��D:E%$�$F�E!�:��$��:IFD��F!%$ �

��1/.�)����D-�1:D%F�/!�=:"E%$�!$F:D�:D%#:F:D	
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KSC Newsletter 
Issue 3

KAGRA SCIENTIFIC CONGRESS: COLLABORATORS’ INFORMATION EXCHANGE 2018/12/01

Contents of this issue 
p-2 We did it! 
p-3 Directions: KSC in the KAGRA organization chart 
p-4 Public Outreach, Kamioka Local 
p-6 Meetings: F2F at Toyama, F2F at NAOJ, KIW5 at Perugia 
p-8 Poster Award Winners 
p-9 Newly Joined: UNIST 
p-10 We hear that … 
p-11 The Laureates 
p-13  We found that …

Oct 19, the first lock of green laser for 
10 sec [klog 06624]. 

Photo by Y. Obayashi, Nov 27.

linked from https://gwcenter.icrr.u-tokyo.ac.jp/en/
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KAGRA meetings 2018-2019

Face-to-Face meeting International Workshop
May 2018  @ Osaka City Univ. 

3 days, 103 attended 
Aug. 2018 @ Univ. Toyama 

3 days+satellite, 124 attended 
Dec. 2018 @ NAOJ 

2 days+2 satellites, 118 attended 
Apr. 2019 @ ICRR 

3 days+3 satellites, 138 attended 
Aug. 22-24, 2019 @ Univ. Toyama 

3 days 
Dec. 4-5, 2019 @ RESCEU, U.Tokyo 

2 days

June 2018  @ Seoul, Korea 
2 days, 100 attended 

Feb. 2019  @ Perugia, Italy 
2 days + future, 100 attended 

Jun. 2019  @ Wuhan, China 
3 days 

May  2020  @ Taiwan 

Activities

3 days

 <only for KAGRA collaborators >  <open-type workshops >
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If you plan to join the KAGRA collaboration, …… 

If you are in the group of KAGRA collaboration,  
just ask to the group leader.  
The leader will contact the roster.  
Done.

If you are totally new to KAGRA, then you need 
to make your presentation at our face-to-face 
meeting; how you will contribute to KAGRA. 
KSC members will vote for decision. 

contact to KSC board, kscboard@icrr.u-tokyo.ac.jp

consult the guidelines for joining KAGRA collaboration  
https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/DocDB/ShowDocument?docid=7082

mailto:kscboard@icrr.u-tokyo.ac.jp
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Authorship of Collaboration Papers

Application for the authorship 
every year. 

I worked for KAGRA more than  
30% of my research time.

Anonymous referees judge. 
“OK”, or “NO”.

Latest paper has 197 authors. 
227 members applied for the authorlist 2018Proposal at KSC remote 20190128 / O3 commitment 20190125b.tex HS

Observation Run 3 (O3) Commitment Form

Agreement on the joint activities with LIGO/Virgo

To: KAGRA collaboration

Purpose of this document

The purpose of this Agreement is to establish and recognize the fundamental rules and poli-

cies between (your first & last name) (hereinafter I), and

the KAGRA collaboration for participating joint observation run 3 (O3) with LIGO/Virgo col-

laborations, starting from April 2019.

Agreement

a) As a member of the KAGRA collaboration, I will participate in the governance of the KA-

GRA collaboration and observe the rules and regulations (a) Guideline for joining the KA-

GRA collaboration [JGW-M1707082], (b) KAGRA Authorship Policy [JGW-M1503490],

and (c) KAGRA Publication Policy [JGW-M1503321], which are listed at

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

and also data-distribution and code-treatment policy, which will be prepared between

KAGRA and LIGO/Virgo.

b) Joint observation and its associated scientific projects, which I will conduct, will be per-

formed under the agreement of the joint committees or working groups which are organized

by the KAGRA Scientific Congress (KSC).

c) This Agreement shall become effective upon being accepted by KSC-board. This means

I will have right for receiving confidential information of O3 and for accessing observa-

tion data of O3/LIGO-Virgo, and will have responsibility for keeping them inside the

collaboration.

d) This Agreement shall remain valid until the O3-related projects finish (i.e. until projects’

scientific publications are completed), unless KSC terminates it.

(Signature) (Date)

(D/M/Year)

(Affiliation)

(Email address)

O3 commitment form
for accessing LV data 

after joining O3
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O3 commitment form

Proposal at KSC remote 20190128 / O3 commitment 20190125b.tex HS

Observation Run 3 (O3) Commitment Form

Agreement on the joint activities with LIGO/Virgo

To: KAGRA collaboration

Purpose of this document

The purpose of this Agreement is to establish and recognize the fundamental rules and poli-

cies between (your first & last name) (hereinafter I), and

the KAGRA collaboration for participating joint observation run 3 (O3) with LIGO/Virgo col-

laborations, starting from April 2019.

Agreement

a) As a member of the KAGRA collaboration, I will participate in the governance of the KA-

GRA collaboration and observe the rules and regulations (a) Guideline for joining the KA-

GRA collaboration [JGW-M1707082], (b) KAGRA Authorship Policy [JGW-M1503490],

and (c) KAGRA Publication Policy [JGW-M1503321], which are listed at

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

and also data-distribution and code-treatment policy, which will be prepared between

KAGRA and LIGO/Virgo.

b) Joint observation and its associated scientific projects, which I will conduct, will be per-

formed under the agreement of the joint committees or working groups which are organized

by the KAGRA Scientific Congress (KSC).

c) This Agreement shall become effective upon being accepted by KSC-board. This means

I will have right for receiving confidential information of O3 and for accessing observa-

tion data of O3/LIGO-Virgo, and will have responsibility for keeping them inside the

collaboration.

d) This Agreement shall remain valid until the O3-related projects finish (i.e. until projects’

scientific publications are completed), unless KSC terminates it.

(Signature) (Date)

(D/M/Year)

(Affiliation)

(Email address)

I will observe the rules & regulations 
(a) Guideline for joining KAGRA collaboration 
(b) KAGRA authorship policy 
(c) KAGRA publication policy 
+ 
data-distribution and code-treatment policy 
which will be prepared between LVK.

I will conduct joint observation & scientific  
projects under the agreement of the joint  
committees or WGs of KSC.

Up to now, over 360 members filed 
http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC/O3#Commit 

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC/O3#Commit
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“KAGRA collaboration MoU”  
Each groups are asked to file "Collaboration MoU” together with  
a "List of O3-Shift candidates".  Filing this agreement is necessary for getting  
a local support for observation shift, which will begin in late 2019.   

Up to now, 59 groups filed it (with 250 shift candidates)  
http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC/O3#MOU

[JGW-M1909818v3] (XXX Group )

Memorandum of Understanding

Between XXX Group and KAGRA
on the KAGRA Collaboration

Contents

1 Purpose 1

2 Background 2

3 Organization of the KAGRA collaboration 2

4 Understandings on the observations at KAGRA 3

5 Understandings on the future upgrade of KAGRA 3

6 Effective Period 4

1 Purpose

The purpose of this Memorandum of Understanding (“MoU”) is to exchange the mutual

understandings between

XXX Group (hereinafter Group A ) and KAGRA

in connection with starting the KAGRA scientific observation in 2019, jointly with LIGO (in

United States) and Virgo (in Europe).

While each individual member of Group A had once agreed with KAGRA to work together

towards common our scientific goals when he/she joined the KAGRA collaboration, this MoU

is to confirm that Group A will hereafter participate as a unit in all the aspects of the project,

including KAGRA’s future upgrade plans.

Group A is defined as the representative of the following group and its members.

• Department of XXX, University of XXX, XXX, Japan

Representative: XXX YYY, Professor

KAGRA is defined in Section 3 of this MoU.

KAGRA Collaboration MoU [JGW-M1909818v3] (XXX Group ) 2

2 Background

KAGRA is a 3-km laser-interferometer gravitational wave observatory located in Kamioka,

Gifu, Japan. The goals of the experiment include observations for gravitational wave, and studies

of their physical and astronomical processes.

The KAGRA project was initially planned by the Japanese gravitational wave community in

the 1990s as the successive project of TAMA, a 300-m laser-interferometer gravitational wave

observatory located in Mitaka, Tokyo. After many years of intense effort, in 2010, the full project

was funded by the Ministry of Education, Culture, Sports, Science and Technology (MEXT),

Japan Society for the Promotion of Science (JSPS) Leading-edge Research Infrastructure Pro-

gram.

Its on-site construction began in 2012, and two test operations were performed in March-

April 2016 (iKAGRA), and April-May 2018 (bKAGRA phase-1). KAGRA will finish its full

installation in the end of March 2019, and will begin the real observation in late 2019, jointly

with LIGO and Virgo.

Before starting the scientific observations, the KAGRA collaboration has decided to establish

this MoU with each of the participating groups in order to confirm their mutual understandings

with respect to the forthcoming tasks of the observations and also to start plans for the future

upgrade of KAGRA.

3 Organization of the KAGRA collaboration

The KAGRA collaboration is composed of core organization:

1) Principal Investigator (PI)

The PI will have overall responsibility of the project.

2-A) Executive Office (EO)

The EO will handle all issues associated with financial matters of the construction and

experiment. The PI will serve as the chair of the EO. A System Engineering Office (SEO),

which takes controls of all the KAGRA construction, commissioning and operation tasks,

is organized under the EO.

2-B) KAGRA Scientific Congress (KSC)

The KSC is the decision making body of KAGRA collaborators regarding its scientific

direction and strategy. A board is formed under the KSC, whose members are elected every

two years by vote of the members of KSC. The KSC board organizes the collaboration

meetings and coordinates the joint observation with LIGO/Virgo, and other groups.

Currently, the KAGRA collaboration is composed of 90 institutions/universities from 15 coun-

tries, and has over 200 active research colleagues. The three host institutions are

• Institute for Cosmic Ray Research (ICRR), The University of Tokyo,

• National Astronomical Observatory in Japan (NAOJ), and
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• High Energy Accelerator Research Organization (KEK).

The main rules and regulations of the KAGRA collaboration are comprised of (a) Guide-

line for joining the KAGRA collaboration [JGW-M1707082], (b) KAGRA Authorship Policy

[JGW-M1503490], and (c) KAGRA Publication Policy [JGW-M1503321], which are listed at

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC#regulations. All members of the

KAGRA collaboration will have the responsibility to observe these rules and regulations, includ-

ing data-distribution policy, which will be prepared between KAGRA and LIGO/Virgo.

4 Understandings on the observations at KAGRA

Group A and KAGRA share a mutual understanding on the following issues regarding the

upcoming observations (Observation 3 and 4 together with LIGO/Virgo; starting 2019 and 2021

respectively, and also for any other succeeding observations that are scheduled after Observation

4).

1. Group A is expected to provide the technical and scientific personnel required to fulfill

the observation. This requirement includes participation into the data-taking shifts at the

KAGRA site, approximately in proportion to the number of the members in Group A,

and to complete physics/astrophysics analysis jointly. Details of these activities will be

determined separately.

2. KAGRA will privide the on-site operation cost. KAGRA will support the local expenses

of the members of Group A within limits of the the available budget under the ICRR

Inter-University Research program.

3. All members of the KAGRA collaboration members will have the responsibility to observe

the safety rules at the KAGRA site. In order to be covered by the worker’s accident insur-

ance, all collaboration members are required to participate in the joint research program

of ICRR in advance before taking part in any shift work.

5 Understandings on the future upgrade of KAGRA

Group A and KAGRA share a mutual understanding on the following issues regarding the

future upgrade of KAGRA facilities.

1. After the originally-planned observation (up to the Observation 4 together with LIGO/Virgo)

is over, KAGRA will proceed with its upgrade for better sensitivity, which will be con-

ducted in accordance with the discussions and conclusions made by the KSC and EO.

2. Group A will join the upgrade processes from the planning stages, and if Group A were

to be in charge of a certain part, it will accept responsibility in performing such upgrades.

3. EO and KSC will helpGroup A to obtain funding from the place or country ofGroup A’s

origin, for carrying out the related R&D, preparation and installation of the new equipment

for KAGRA.
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6 Effective Period

This MoU will commence as of the date it is signed by both the PI of KAGRA and the

representative of Group A .

This MoU will remain effective for the duration of the project and can be automatically

extended or modified as long as Group A and KAGRA agree. By signing below, all of the

participating members of Group A acknowledge and agree to abide by the conditions of the

KAGRA collaboration as described in this MoU.

Takaaki Kajita Date
Institute for Cosmic Ray Research, The University of Tokyo

Principal Investigator of KAGRA

XXX YYY
Date

Professor, University of XXX

The representative of XXX Group

KAGRA collaboration MoU (agreement)

JGWdoc-M1909818

obs. shift at the KAGRA site 
 around 8 hours x 5 for O3

http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/KSC/O3#MOU
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We welcome your join to KAGRA

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

technical information
http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRAgeneral information

document server
https://gwdoc.icrr.u-tokyo.ac.jp/JGWDoc/

<some pages are restricted>

https://yumenavi.info/lecture_sp.aspx?GNKCD=g008563 technological updates
http://klog.icrr.u-tokyo.ac.jp/osl/

Letʼs hunt for GW together


