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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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(KAGRA (IPN)
| baseline. 3km

Adv.VIRGO (ITA-FRA) |
baseline 3km
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RIX LOEE S B 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)
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Adding KAGRA to (aLIGO + adv. VIRGO) network
- Factor ~3-4 improvement in sky area
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2nd-generation detectors 3" generation
aLIGO Ad. VIRGO KAGRA ET
R ~ 2016 ~ 2016 ~ 2017 ~ 2026
kil Hanfotrﬂcle: 28 .*H-"J: #T %
Livingstone 18 Pisa 1& - Kamioka 1& 38
HifR 4 km 3 km 3 km 10 km
gLy o 306 Mpc 243 Mpc 273 Mpc (*2) 3 Gpc |
FEHsHAR RSEIL 15k RSEZR 15 RSER] 25 T 1ak RSE Xylophone
REEOER o comome ERIL ERIL
i} A ﬁﬁﬁlpﬁiﬁfﬁ -4 110 REPiIR% R ENPh iR

(*1) MEPHFHAKRRICHTSWMT IR, BE5F, BERE, SNR>S.
() B, RHOBMERFEDSNTSY, REOTRENHS.
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KAGRAARY 21—V

.iKAGRA (2010.10 — 2015.12) @
Michelson interferometer ®

- Baseline 3km room temp.
- Operation of total system
with simplified IFO and VIS. .

rRsSEll Gryozsell

Operation with full config.

- Cryogenic operation.

\§

bKAGRA (2016.1 — 2018.3)

- Final IFO+VIS configuration

Q <— Cryo-mirrors

Recycling
mirrors
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T.Kajita (ICRR), PM: Y.Saito (KEK)

Theory KAGRA Council PI = Program Advisory Board
. )J & I J . J
p y [ International Board of | ] ( - | : )
b \ 1 erggrlgsneanta’(c)i?/g 2 ) Executive Office [ External Review board |
S
Systems
Engineering Office
15 Subsystems
-~ h 4 - N [ : : A
Tunnel Facility Vacuum Cryogenics \I/;I(:;Ir:;cilgz
(TUN) (FCL) (VAC) (CRY) (VIS)
\_ O\ AN o 4
- - N . h 4 - e N
T [oar rfMaln Inpgt—gutput Auxn!ary
(MIR) (LAS) Interferometer ptics Optics
N J J_ R ) (100) J {_ (A0S)
( Analog ) ( Digital ) ( Data Data (" Geophysics
Electronics System Management Analysis Interferometer
ey J L (es) J __(DMG) oAs) ) (@GR )
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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

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

- Output MC
- Photo detector

Power

Power ~400 kW
B ETM
~180 W S IT™

Laser X-arm cavity

Length 3,000 m

Power-recycling

Gain ~11 :
Finesse 1,550
Laser Source RSE: (Resonant
N sideband Extraction)
Wavelength 1064 nm Signal-band Gain ~15
- Output power 180 W SHS Detuned RSE

ngh power MOPA | (Variable tuning)
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_ KAGRARBR AR

= EREPIIRISE (Type-A SAS)
- FEBOEELEREN
SEREOZEIMIRKE.
- BROEZEAICRSHSNS.
- A=Al FIREFE TS,
- 1% FERICIEBNTO—F,
BI771viReR5R.

EEArO-K

- Y771V IRERRY B 2RIRY F.

B771vi8 20K

RVFE 16K
- ROEN -AER7IF1I—4.
- BB —IVsERee— I~')/71’§$

) Room-temp.
=33 Vacuum tank
Pre Isolator {375 ¢
?x ' O "~ "I
AT 2" floor
« .' ’_| ! b o .'
- G.AS]' P
“T 8t e
-l Vacuum
S| 1 |pesiere
GAS2 r{g :

Height 13m

Sapphire '
mirror
L

bRV 2B

&R BE 7m
RS EX 5m
T&B B 8m

COSLARZYR ST
- 9”[‘5 s CDZ.4m, Iﬁé 3.8m
- ZEOBRHA -V (80K, 8K)
- AR DEMEPT. SRS
1st stage 36 W at 50K
2nd stage 0.9 W at 4K
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From presentation file
By T.Suzuki + K.Yamamoto
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2014

Il
electricity L wiring
ventilation duct
drainage tubing
crane qirder
hanging anchor drilling
dust prevention coating funnel excavation laser room  c-room
clean booth laser room c-room, e-room
network and PHS
arm fube
laying a chalk line
carrying and ancharing
flange fasteningleak test
chamber
marking

anchoring other chambers
mirror suspension hﬁaﬂw 7 MM}?:- mﬂ?
Lazer and PMC PMC to

setup MC

optical baffle (arm) during flange fastening/arm
target monitor (anm) during flan ge fastening/arm
VaC pumping bidding during ﬂange fastening/arm
Geophysics interferometer Inst. test/operation
Environment monitor preparation for install

inputfoutput optics

Oct 2014 Aug 2015 Dec 2015
input-optics installation commissioning | operation
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Facility of the Institute of Cosmic-Ray Research (ICRR), Univ. of Tokyo.

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

Geophysics : Strain meter
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