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Gamma-Ray Bursts (GRBs): The Long and Short of It

Long gamma-ray burst
(>2 seconds’duration)

star co?lapses

onto its core....

Gamma rays

Short gamma-ray burst
(<2 seconds’duration)

Stars* \
a compa(t
b nary system

tspl

~eventually
colliding.

The resulting torus
has at its center

a powerful

black hole.

*Possibly neutron stars.
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Adv.VIRGO (ITA-FRA) |
baseline 3km
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RIX LOEE SR 6E |
NS-NS coalescence @180Mpc  (95%C) RSl

V: Virgo,

(1.4,1.4)Msun K: KAGRA
I: LIGO-Indea

median of 6Q [Degz] 3025 95 From presentation by H. Tagoshi

J.Veitch+, PRD85, 104045 (2012)
Tagoshi+ (2014)

f...075 832

o[ o '0'1'
“15°\ & o b, ic SRR S.Fairhaurst
. . ey, CQG 28(2011) 105021
Py e, e \\\‘50.,"
-60° °-£\\_\:::::'¢-

-75

Adding KAGRA to (aLIGO + adv. VIRGO) network
> Factor ~3- 4 |mprovement in sky area
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Z =R Memorandum of Understanding

hetween
KAGRA,LIGO and Virgo Scieniific Collahorations

FHERFRA03
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A. Purpose of the agreemeni:

W LR DmE
ENHBROER The parpose of thos Memomndum of Understanding (MIOU]) 15 to establish a collbombw
relationslop betareen the sighatories who are seckmg 15007 vitabonal waves and paraue
SHERRA04 FHEMERAOS _ . . .
2l bl the near field of savt: ; cronty.  The man sclentfic mobivation 15 that the

BENROT— BT | EhimE R { BWREHA

Evi\\ ° g %

o Sy
ﬁﬂlms @ ‘J :
alLIGO, aVirgo : o E DA

maanon  when fom gravitabonal wawe o rabions 15 thamgh siroltaneons  joint

rAREA S meamrenent by several instnoverts.
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Input/Output Optics
- Beam Cleaning and stab.
- Modulator, Isolator
- Fixed pre-mode cleaner
- Suspended mode cleaner
Length 26 m, Finesse 500

- Output MC
- Photo detector

Power
~180 W

Laser

Laser Source
- Wavelength 1064 nm
- Output power 180 W
H|gh power MOPA

EIZFME

Main Interferometer
- 3 km arm cavities
- RSE with power recycling
DC readout scheme
- Cryogenic test masses
Sapphire, 20K
‘Type-A’ vibration isolator
Cryostat + Cryo-cooler
(5 - Room-temp. Core optics
| (BS, PRM, SEM, ...)

ETM

Y-arm cavity

Power-recycling X-arm cavity

Gain ~11 Lfength 3,000 m
Finesse 1,550
RSE: (Resonant
sideband Extraction)
Signal-band Gain ~15
SEM

Detuned RSE
(Variable tuning)

§69|§|£F-udc (2014$3HZ7E| iﬁka HI*JII)



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

KAGRAZFJa—IVeFM

FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017
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KAGRAARY S a—) AR

.iKAGRA (2010.10 — 2015.12) @
3-km FPM interferometer »
- Baseline 3km room temp. S, )
- Operation of total system > J
with simplified I'FO and VIS. | . |

rRsSEll Gryozsell

-bKAGRA (2016.1 —2018.3) &< ciomims
Y \ . Recycling / X/ \’
Operation with full config. mirtors_ g
- Final IFO+VIS configuration \N .
- Cryogenic operation. - ®

®

\§ J
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Theory KAGRA Council PI = Program Advisory Board
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p y [ International Board of | ] ( - | : )
b \ 1 erggrlgsneanta’(c)i?/g 2 ) Executive Office [ External Review board |
I
Systems
Engineering Office
15 Subsystems
s - h 4 - N [ : : A
Tunnel Facility Vacuum Cryogenics \Ilélglr::;gg
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Electronics System Management Analysis Interferometer
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Facility of the Institute of Cosmic-Ray Research (ICRR), Univ. of Tokyo.
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Geophysics : Strain meter
- 4 F T .-;" 3 _
GifuPre.  _ T esTh F
Hida-city =l

Underground Research Facility
Neutrino : SK, Kamland
Dark matter : XMASS
Gravitational Wave : CLIO, KAGRA

_— Kamioka =
[kenoyama mt.
1000=
Underground

Altitude 358a

Kamland

Super Kamiokande

Atotsu Entrance
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xEO:
YBRIN > RV

prt for the KAGRA
1012/12/17. JGW-G12

1 X end
w{ 1F Rail methed
2F Tire method

L5 Sakenishi

= ’ e 2_ Tire method
. it : E ' New Afotsu ’
£
/

New Atotsu i /

Mozumi tunnal

Tire method
5 : ‘ Hew Atotsu tunnel
Wozumi tunnel 3 4 Tire method
(Already exixti o arm (Mozumi side) B

Y end Tiremethod Y arm (New Atotsw)  ganter area

Tire method Tire method Tire method

Takashi Uchiyama, ICRR

Mozumi entrance
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New office building under construction.
To be completed in March 2014(340m?).

KAGRA office (since 2012, 140m?)
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3km x 2*@5297" : | Figures:

Presentation

12m, ®800mm %4784 EHE. > MSHE. by Y.Saito (KEK)

Installation
test facility

Baking at MIRAPRO Co.
Noda/MESCO, Kamioka

Test at MIRAPRO Co. Noda
Transportation to Kamioka

L EIN)) |
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v‘iCryos‘tat-#‘-Ijn preparation for

“installation of radiation shielcl.\m(_2
: y Cryostat #2-under leak test.

“Toshiba Keihin Factory (Oct 31, 2012) D
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MIRROR (calculation)
MIRROR (experiment)
IM (calculation)

IM (experiment)

Platform (calculation)
Platform (experiment)
Inner Shield (experiment

8
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KAGRA : 70 x/bMETH

@M BTRERERE ~200Mpc
> FERWEL EOEDRIRE.
cENOERFALLSIC BHKDOBBMRYNI—V %M.
(B REHEE ~10FEHE, <4min TOF7F7—b.
> RAH20V70FH, BITFEOIXRLEENERID.
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