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CQG 28 (2011) 125023 B.F.Schutz . A
Higher sensitive GW detectors are needed to

KAGRA enhances sky coverage ! |:> catch events occurring in more than 106Mpc.
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KAGRA improves localizing capability of GW sources
by 3-5 folds (India-LIGO and AIGO will make 11)
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Qi Chu, Linging Wen, David Blair, J. Physics Conf. Series 363 (2012) 01203
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Laser saw%d optical baffle
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High power laser:
Coherent addition

Suspension sapphire fiber
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Surface building

— Office space available in refurbished kindergarten

— New building for data storage and computing
under construction

g — -7

(reburbished in August, 2012)
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KACRA  Beam Position Monitor/Control (QPD)
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KACRA  Beam Position Monitor/Control(PSD)
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The KAGRA light source requires extremely high stability ; stabilization systems should be developed.
In this study, we have developed a frequency stabilization system, where we used the fiber ring cavity
which has been developed in Korea University as the frequency reference.

, — 1%t Fiber Ring Cavity
controller
_Nd:YAG .. .
(A=1064 nm) O Splicing Loss :
0.01 dB,
a=0.0023

J 15 MHz

8 FWHM = 219 kHZ

Error Signal (V)

Reflected Intensity (arb. unit)
s o o o o 9w

-1 0 1 2 3 -15 0 15
Frequency Detuning (MHz) Frequency Detuning (MHz)

Finesse =480 PDH error signal 1°
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Stabilized in-loop error signal
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T T T T T T T T T T

63

oo o oo o oo a @O ®O® 0D © CEEOANIDOEEND CDEEDAD O

(2]
N

Error Signal (mV)
Error Signal (mV)

0 O@EDO EORMD® ©CADMm 0 @D EEIEHEID ®OOM 000

[e2]
o
1

T T T T T T T T T T T T 1
0 100 200 300 400 500 0 20 40 60 80 100
Time (s) Time (s)

160 Hz with 1 Hz LFP 5.4 kHz without LFP

Laser Physics Laboratory, Department of Physics, Korea University
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Aim: To construct the beam shift w/ post-selection in faaxdis
quantum measurement scheme.

MEREK . EBF £
Laguerre-Gauss mode Beam Shift w/ post-selection
2 Y 2 Y

We found the amplification scheme using the Laguerre-
Gauss mode (arXiv:1311.3357) and under the general
condition (Phys. Rev. A 87, 046102 (2013)).
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« VYILIITHFE
— Specification and coding style guide, C and C++
* Data Analysis White Paper (now being prepared)
— Development of the common data analysis package for KAGRA

KAGRA Data Analysis Library

KAGALI, KAGALI-Apps and others

KAGALI Apps layer LVApps

KAGALI (Lib. layer) | LAL, VIRGO
LAL, VIRGO (+KAGALI) tools
KAGALI /0 | LAL, VIRGO I/O

Policy : Co-exists with existing software.
Easy to use for us.

"KAGALI": KAGRA Algorithmic Library  GEEIETRES

We can use KAGALI to discover something which no one has never seen before...




Shigeki Hirobayashi

New frequency analysis method

Non-Harmonic Analysis (NHA)
is a high-resolution frequency analysis
method. It is not strongly influenced by the
size of the analysis window, and it is known to
determine periods with an accuracy that is at
least 10% to 10'° times higher than in
conventional analytical methods.

amplitude

8
Time [ms]

6000/

cy [Hz]

. 4000/

o 2000+~

Frequen

07
0

KA/G//BRR Gravitational Wave Detection Using Non-Harmonic Analysis

We observed the small frequency
changes due to various physical
phenomena and, extracted
gravitational waves from the
observation signals under noisy
conditions.

Computer Simulation

27
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- e * 3
Leading-edge Research Budget from MEXT (~$20M)
Infrastructure Program for detector upgrade
(~S99M) for KAGRA

e t a Budget for Maintenance & Operation (request)

Budget from MEXT (~S30M)
for excavation

_—— e e e = = ===

Competitive fund for detector upgrade (request)

E t a 28
‘ Scientific Research on Priority Areas (~¥S1M) for multi-messenger astronomy ‘
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