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Location (Kamioka)
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Ground motion in Kamioka mine
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2nd floor / i
Chamber  hy
Inverted pendulum

Geometrical antispring filter

Vibration isolation
system

Chamber
Mirror
1st floor




Tunnel (3D movie)




Slope

Horizontal floors in each room prepared for

installing chambers Xopt
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optical plane of interferometer horizontal plane at X end
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80K PTC with
Vibration
reduction

Cryogenics System

PTC

300K /

Radiation Duct Shield

See talk by Nobuhiro Kimura on Tuesday (C3)
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80K shield

PTC

8K shield

PTC

Cryostat

Cooling 8K shield
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Optical configuration
|

1 ETM
Interferometer
® Resonant sideband extraction with
detuning
Mode cleaner ® Power recycling gain: 11
® 26m ® Signal band gain: 15
® Finesse: 500 ® DCreadout
ITM
PRM
Input Bench
p N lr/] BS ITM 400 kW ETM
L G/“ "
/7 80 825 W
Laser W
® Wavelength: 1064 nm

® Power: 180 W
® NPRO + Fiber amp. + lasermodule L-—SEM

Output mode cleaner !



Schedule of KAGRA

Calendar year | 2010 | 2011 | 2012 12013 | 2014 | 2015 | 2016 | 2017 | 2018
Project start H

Tunnel excavation (~1 year delay...)

initial-KAGRA 1
iKAGRA obs. [

baseline-KAGRA Adv. Optics system and tests

Cryogenic system

Observation ‘

IKAGRA bKAGRA

® Fabry-Perot Michelson ® Resonant sideband extraction with
interferometer ‘ detuning

® Room temperature ® Cryogenic temperature

® Simple seismic isolation system ® Advanced seismic isolation system



Expected (not required) sensitivity of

IKAGRA
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Inspiral range: 6 Mpc, Laser power: 5W, Finesse: 200, Seismic isolation system: Type-B fix




Target sensitivity of bBKAGRA
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Duty factor: > 80%
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Inspiral range: 167 Mpc, Mirror mass: 30 kg 14



Expected event rate for NS-NS
coalescence

Inspiral range: 167 Mpc
(the same definition as LIGO/Virgo)

Assuming Inspiral rate per galaxy
—+174 =3
118" ~q" Myr

!

Expected event rate 9 8+ 6 6 yr =



Organization of

KAGRA

KAGRA Councll ——0on Principal Program
Investigator Advisory Board
T. Kajita
Thooey R&D for Future International Board of Executive Office Committee of General
System Representative M.Ando(Phys,UT), Publishing Computer
T.Nakamura S.Kawamura Executive Office Member Saworir, Chair K.Tsubana Manage
(KU) ' K Kurods, Y.Saito (KEK/UT) S Miyoki
International h M.Mio (UT,PSC
Nabptishetin M.Ohashi, Y.Saito, Ao, WSt
sl Roviaw TKaiita (chair) S.Kawamura Document
Exte s ZZhu (BNU) Manager
System Engineering Office O Miyakawa
Y .Saito(ProjectManager SEChead) Committee of S.Miyoki
S.Kawamura Public Relations Y.Aso
(Deputy-PM, in charge of y -
scheduling & commissioning) Lo il
M.Ohashi S.Miyoki
(Deputy-PM, in charge of T Uchiyama
budaet & construction)
M.Ando
(in charge of bKAGRA design)
K. Somiya
S.Miyoki
I
I I l I Vil:ll io I ! Ma!n | HI'O A 'III An.ai D'I' I Di‘:a Dalfa Geo| Ihystcs
Tuninel Facility Vacuum Cryogenics iy Mirror Laser i R _utpu‘- st ':'9 it P
Isalation Interferomete Oplics Oplics Electronics System  Manageme Analysis Inlerferomet
T.Uchiyama  S.Miyoki Y. Saito T.Suzuki R Takahashi MN.Mio N.Mio Y.Aso S.Telada T.Akutsu OMiyakawa O.Miyakawa N.Kanda H.Tagoshi A.Araya
(KEK/UT) (KEKIUT) (UT, PSC) (UT, PSC) (UT, Phys) (AIST) (NACJ) (OCU) (ou) (UT.ERI)
Sub-chief ___ Sub-chief Sub—chief Siub—chief
N.Ohishi N.Kimura EHirose K Hayama
Sub-chief Sub~chief
K.Yamamoto Aleda
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LIGO and Virgo

Memorandum of Understanding
between
KAGRA, LIGO and Virgo Scientific Collaborations

A. Purpose of the agreement:

The purpose of this Memorandum of Understanding (MOU) is to establish a collaborative
relationship between the signatories who are seeking to discover gravitational waves and pursue
the new field of gravitational wave astronomy. The main scientific motivation is that the

maximum return  from gravitational wave observations is through simultaneous joint

1st Toyama Unlver5|ty-KAGRA Workshop N o o o
This MOU provides for joint work between the scientific collaborations of KAGRA, LIGO and
(j u I . 7’ 2012 @ Toya ma U 1] iv.) Virgo. We enter into this agreement in order to lay the groundwork for decades of world-wide

collaboration. When sensitive detectors are in operation, we intend to carry out the search for

measurements by several instruments.

gravitational waves in a spirit of teamwork.

Details and extensions to this MOU will be provided in Attachments agreed by the parties.

ELITES (ET-LCGT Telescopes: Exchange of Scientists) 4th Korea-Japan workshop on KAGRA
meeting (Oct. 3, 2012 @Europa House, Tokyo) (Jun. 18, 2013 @Osaka Univ.)
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New-Atotsu Entrance

Mozumi
Entrance
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From Mozuni entrance |

e Excavation: Finished on 2013/03/06 E ® g o
* Yend: completed except for the vertical hole e = R U
e Yarmtunnel: 1165m ?
From New-Atotsu entrance ®)| | Sekonishi
-
e Center area: completed except for the 2nd * ar= : Tire mthod
f| oor Rall meéwd k\@
e Xarm and Yarm tunnel: 1093m and 662m, . s New AtOtsu‘
respectively (as of June 27) @l T
[ ' New Atotsu
MOZUMI | (Ot
Mozumi tunnel | | : 5
Tire method I : T
'.._.___..___._ s e o e _..1._ =
Mozumi tunnel 9} ® ® kﬂrttn't;‘uhjdm'
(Already exixtipg - arm {Mozumlsldn} | 41 = 400r
Y end Tiromethod Y arm (New Atotsu) (enter area
Tire method Tire method Tire method
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Dripping water (Movie)




Dripping water (Movie)




Distance [m]

Dripping water

Supplemental
= plant (+100t/h 450.0

" Water disposal
- Plant (150t/h) {, 3201/7384m

=¥ end to Center room 400.0
S0 —Center room to X end Water to center
——Entrance to Y end Waterto Y end 3500 O
2500
3000
2000 250.0 £
1615/1714m ‘-’
1500 sl
1075/2500m: 1500 ‘=
1000 L
500
n Tt
My
)
1{)% "Lﬁ% ./ | New Atotsu

Distance: 43.4% (3201m/7384m) e L7
Volume: 51.9% (72000m3/138700m3) e | | ot

fion wrifed Fion marttet



Transportation inside arms

e Electric car

e 6hous charge, 70km drive £
e Max 60km/h

e Max 12< slope

e ~8000USD

1100

&
(
g
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New building at Kamioka
Last year: ~150m? Th|s year 3?:8m2

(1F of Community center)

i Current

||\.m|r
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Beam tubes

12m, ®800mm beam tubes for 3km x 2 arms:
Delivered in 2012

Press to form a beam tube Bellows for each beam tube ¥

Transportation to Kamioka

Baking at MIRAPRO Co. Test at MIRAPRO Co. Noda
Noda/MESCO, Kamioka 27



Cryostat construction and test

Construction and cooling tests were finished!
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Cryostat #1 in preparation for
installation of radiation shield. Cryostat #2 under leak test.

Toshiba Keihin Factory (Oct 31, 2012)

See talk by Nobuhiro Kimura on Tuesday (C3)
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Baffl e A prototype of the narrow-angle baffle

Other baffles

Cryo-baffle vanes
in the 5-m cryo shield

/ Baffles for narrow-angle scatters

l

Baffle array in the 3-km beam tube
Cryo-baffles for wide-angle scatters

See poster by Tomotada Akutsu (C3)
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seismic noise[m/riHz]

Vibration caused by cryocooler

Vibration inside the cryostat with the
cryocooler on has been measured.

10° ¢ R S
3 Michelson Interferometer
RION
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10" F
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See poster by Dan Chen (C3)
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DRSE control noise and a solution

CARM —DARM
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In KAGRA, we add AM SBs to

Detuning of the SR cavity causes phase
rotation of the control PM SBs.

e

The phase rotation produces an offset
and increases detector noise.

Laser

cancel the offset at the signal

extraction port.

F

EOM
, AS2 lﬁ’2 PBS ni1 PZT
DP M2
Servo

See poster by Nana Saito (C3)



Beam shutter for KAGRA

201 bower Z> ------ //\n -------------------------------- High power beam on PD at unlock
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PRM-og REFL-Pon Tenperatre High-speed shutter is necessary
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- E2E simulation to estimate the power at unlock
- Trade-off between shutter speed and noise
- Prototype experiment

See poster by Shinichiro Ueda (C3)




Output mode-cleaner for KAGRA

FINESSE 5|mulat|on results

BB
[
(1]
Fl
35
3
25
15
1
114

before OMC

maptast Mory Jul 1 1TI43 2003

- FINESSE simulation for KAGRA OMC
using a calculated mirror map

] GE)

1- E.-." -r,—’:l

- Prototype experiment for LSC/ASC

¥ [rdenll] EE1)
L & -

after oM (L 87cm) See poster by Ayaka Kumeta (C3)



Summary

KAGRA has cryogenic and underground GW
detector (2.5-generation).

We plan to build KAGRA in two steps: iIKAGRA
and bKAGRA.

We will start installing iKAGRA in 2014.

We plan to start observation with bKAGRA at
the end of 2017.



