G19

21 6 1

(A
2006 2008

18684005

Devel opnent of | owfreguency gravitational -wave det ect or

usi ng super conduct or

ANDO MASAKI
90313197
,0.1Hz
2006 6, 600, 000 1, 980, 000 8, 580, 000
2007 7, 100, 000 2, 130, 000 9, 230, 000
2008 7, 000, 000 2, 100, 000 9, 100, 000

20, 700, 000 6, 210, 000 2, 691, 000




38
10Hz
2010
Advanced LIGO LCGT
10Hz
2
NASA ESA
(LISA )
0.1mHz 0.1Hz
2018
(DECIGO ) 0.1Hz
LISA DECIGO

0.1Hz

1Hz
10-14/Hzv2
10kpc (
)

10-22/Hzv2
(100Hz )

10-21/HzY2  (1mHz ) 7
0.1Hz

(1Hz )

( 10Hz )

Acoustic Shield w n

.ﬁ___ Cryocooler
-
\
Superconductor bulk il Cold head
\1_4 Heat link

Permanent
Magnet

Vacuum

Laser Torsion —* tank

Source Modulators Pendulum

Mirrors
Lens Test mass

for readout

oo
:‘;“Snume Mass

Rotary Stage  optical Table

Optical Bench




40K

DC

92K)

50cm

(YbaCuO,

500mw
Nd:YAG

1cm 7cm,

1cm

2cm

1kg



10-10 rad/HzV?

0.1Hz

(92K)

mm

23
[1] DECIGO pathfinder, M.Ando, S.
Kawamura, S.Sato, 133 1

,Class. Quantum Grav. 26 (2009)
094019 ( ).

[2]
: 37

(2009) 79-84 ( ).
[3] Research and Development Status of a
New Rotational Seismometer Based on
the Flux Pinning Effect of a
Superconductor, A.Takamori, A.Araya,
Y.Otake, K. Ishidoshiro, and M.Ando,
Bulletin of the Seismological Society of
America 99 (2009) 1174-1180 ( ).
[4]

26 (2008) 36-42 ( ).

[5] Search for continuous gravitational
waves from PSR J0835-4510 using CLIO
data, T.Akutsu, M.Ando, T.Haruyama,
N.Kanda, K.Kuroda, S. Miyoki,
M.Ohashi, Y. Saito, N. Sato, T. Shintomi,

9 2 , Class. Quantum Grav. 25
(2008) 184013 ( ).
[6] DECIGO,
10°°
10—10 *0 |
) &
107 Wuhay, Uniyy «&0&0\5 \){\\\\ «
107"

Force [N/Hzm]

Sensitivity limit
L L

107 107 1077 107" 10°
Frequency [Hz]




DECIGO WG
52

(2008) ( ).

[7] DECIGO
.  DECIGOWG, 6

(2008) ( ).
8] DECIGO,
DECIGO ,

(2008) ( ).
[9] DECIGO Pathfinder, M.Ando and
DECIGO Pathfinder working Group,
Proceedings for International Conference

on Topics in  Astroparticle and
Underground Physics (2008) ( ).
[10] DECIGO: the Japanese Space

Gravitational Wave Antenna, M.Ando,
Proceedings for 11th Marcel Grossmann
Meeting on General Relativity (2008) (

).
[11] Current status of Japanese detectors,
D.Tatsumi, R.Takahashi, K.Arai,

N.Nakagawa, K.Agatsuma, T.Yamazaki,
M. Fukushima, M. Fujimoto, A. Takamori
A. Bertolini, 22 (14 ), Class.
Quantum Grav. 24 (2007) S399-S403 (

).

[12] A systematical veto by all monitor
signhals in a gravitational-wave detector,
K. Ishidoshiro, M.Ando, K.Tsubono,
N.Kanda, H.Takahashi, and the TAMA
Collaboration, Class. Quantum Grav. 24
(2007) S405-S413 ( ).

[13] Theoretical approach to thermal noise
caused by an inhomogeneously
distributed loss: Physical insight by the
advanced modal expansion, K.
Yamamoto, M. Ando, K. Kawabe, and K.
Tsubono, Phys. Rev. D 75 (2007) 082002

( )-

[14] DECIGO
, D;ECIGO WG,’ 6 '
(2007) ( ).
[15] DECIGO,
DECIGO ,
(2007) ( ).

[16] Results of the search for inspiraling
compact star binaries from TAMA300's
observation in 2000-2004, T. Akutsu, M.
Ando, K. Arai, A. Araya, H. Asada, V.
Aso, MA. Barton, 109 2 ,
Phys. Rev. D 74 (2006) 122002 (

).

[17] Analysis of gravitational wave bursts
in TAMAS300 data using an ALF filter, T.
Akutsu, M. Ando, N. Kanda, D. Tatsumi,
S. Telada, S. Miyoki, M. Ohashi, and
TAMA Collaboration, Class. Quantum
Grav. 23 (2006) S715 ( ).

[18] Experimental efforts to detect
gravitational waves - Large scale
cryogenic gravitational wave telescope,
K. Kuroda, N. Kanda, M. Ohashi, Y.
Saito, R. Takahashi, M. Ando, 9 6

, Progress of Theoretical Physics
Supplement 163 (2006) 54 ( ).

[19] Joint LIGO and TAMA300 search for
gravitational waves from inspiralling
neutron star binaries, B. Abbott, R.
Abbott, R. Adhikari, A.Ageev, J.Agresti,
P.Ajith, B.Allen, J. Allen, 521 (359

), Phys. Rev. D 73 (2006) 102002 (
).

[20] Veto analysis for gravitational wave
burst signals in TAMA300 data using an
ALF filter, T. Akutsu, M.Ando, N.Kanda,
D.Tatsumi, S.Telada, S.Miyoki,
M.Ohashi, and TAMA Collaboration,
Class. Quantum Grav. 23 (2006) S23 (

).

[21] The Japanese space gravitational
wave antenna - DECIGO, S. Kawamura,
T.Nakamura, M.Ando, N. Seto,
K.Tsubono, K.Numata, R.Takahashi,
S.Nagano, T. Ishikawa, M.Musha, 93

, Class. Quantum Grav. 23 (2006) S125
( ).
[22] The CLIO project, S.Miyoki, 25

(18 ), Class. Quantum Grav. 23
(2006) S231-S237 ( ).
3] : ,
DECIGO WG,
DECIGO , 6
(2006) ( ).
25

[1] M.Ando, et al., DECIGO Pathfinder, 7th
International LISA Symposium (16-20
June, 2008, Barcelona, Spain).

[2] M.Ando, Gravitational-wave
experiments, Accelerators in the
Universe (March 13, 2008, KEK,
Tsukuba).

[3]

DECIGO WG,
DECIGO 18 (



) 2008
(2009 3 30 , )-

4
DECIGO WG,
DECIGO, 52
(2008 11 07
\ ).
[5]

DECIGO WG,
DECIGO X111
63 (2008 3 25
\ ).
[6]
DECIGO WG
DPF,
(2008 1 9 ).

[71 M.Ando and DECIGO Pathfinder
working Group, DECIGO Pathfinder,
International Conference on Topics in
Astroparticle and Underground Physics
(Sept. 11, 2007, Sendai, Japan).

[8] M.Ando, K. Ishidoshiro, W.Kokuyama,

A.Takamori, A.Araya, K.Tsubono,
Development of a Low-Frequency
Gravitational-Wave  Detector  Using

Superconductor Magnets, 7t Edoardo

Amaldi Conference on Gravitational
Waves (July 13, 2007, Sydney,
Australia).
er
DECIGO WG,
DECIGO,
(2007 11 2 ,
).
[10]
DECIGO WG
DPF ,
(2007 11 2 ,JAXA
, )-
[11] , BOV4 ,
BOV4 (2007 10 4 ).
[12]
DECIGO WG,
DECIGO Xl
) 62
(2007 9 21 , ).
[13]
DECIGO WG,
DECIGO,
2007
(2007 6 26 JAXA
, )-
(a4

SWIM ,

(SWIM)

, 2007

(2007 5 23

\ ).

[15] :
DECIGO WG,

DECIGO , 5
DECIGO (2007 4
18

\ ).
[16]
DECIGO
WG,DECIGO ,
5 DECIGO (2007
4 18
\ ).
[17]
DECIGO WG,

DECIGO ,

WG 1 (2007 4
13 JAXA , ).
[18] : ,

(2007 12 28 ,
: )-

[19] M.Ando, S.Kawamura, T.Nakamura,
et al., DECIGO: the Japanese Space
Gravitational Wave Antenna, 1lth
Marcel Grossmann Meeting on General
Relativity (July 27, 2006, Freie Universit
at Berlin, Germany).

[20]
SWIM ,
(SWIM)
() 2007
(2007 3 28
\ ).
[21]
DECIGO WG,
DECIGO IX
(DECIGO ),
2007 (2007 3 28
\ )-
[22) : ,

, SWIM
, 7

(2006 12 21,22



23] , :
: ., DECIGO WG,

DECIGO ,
(2006 12
13 KKR , ).
[24]
I,
2006 (2006 9 21
) )-
[25] ., DECIGO WG,

2006 (2006 6 28
’ )

(1)
(ANDO MASAKI)

190313197
(@)

3)

(4)




