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�#��
����� (����� +25/-%2019�3�7�) 18

!��&()��

*5-/*34 	� 03.,164'
�
���

!
�
�
�
�

[$
10

-2
2 ]

�" [msec]
-20                   -15                   -10                   -5                      0                      

5                                                                                                                            

2

1

0

-1

-2

!��

����

Made by Kanda Nobuyuki



�����
���� (
�����������2019	3�7
) 19

��������

B.P. Abbott+, PRL (2016)
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– �TKS��yr���e��
– ��yr���e=%t|�n
– �#�)e:$'A 
– �F?�I/	0R�<Ie/H
– t��{p��C~�u{eL5
– R�2^[be��E!e
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– x�r�w�e0� (����yr���)

• M&)7>
– M&)7>e�o}v�

• �,��
– m����t��e/H (�z�VW`L\_]Y)
– m����t��Yi*l�Zjfbe��e>�V9d�y
s~�ewm��sg6P�e1�
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– �F?�I/	0R�<Ie/H
– t��{p��C~�u{eL5
– R�2^[be��E!e
N�e;B4�
– x�r�w�e0� (����yr���)

• M&)7>
– M&)7>e�o}v�

• �,��
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• 2	"��� = %!'>�)@ CT8F
9A%!	UH��<:GB,97

–��� (Weber>=)
–QSKS�$-�
• �� (10-104 Hz): KAGRA, LIGO, Virgo, …
• �� (10-4-10 Hz): DECIGO, LISA, …

–?;G� (TOBA)
–
��$-�
– etc…

2	"���

?;G�2	"�04 TOBA7
(T. Shimoda, Master thesis, UTokyo, 2017)
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?9IE-75

–	�� (WeberA@)

–PRLR�'.�
• �� (10-104 Hz): KAGRA, LIGO, Virgo, …

• �� (10-4-10 Hz): DECIGO, LISA, …

–B<I� (TOBA)

–���'.�
– etc…
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Michelson�'.5
(Made by S. Kawamura)
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–OQKQ�(.�
• �� (10-104 Hz): KAGRA, LIGO, Virgo, …

• �� (10-4-10 Hz): DECIGO, LISA, …

–A<H� (TOBA)
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Advanced LIGO

(��) LIGO!'$�( ��
�
(��) LIGO&#'���'��
�
(Credit: Caltech/MIT/LIGO Lab)
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����*���(+KAGRA

KAGRA127:4	/(Credit: ��$"#�*��% "#�&)
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DECIGOQUZ]W�E
(S. Kawamura+, CQG, 2011)

LISA (10-4-10-2 Hz) 

LISAQUZ]W�E (Credit: EADS Astrium)

DECIGO (0.1-10 Hz)

• ESA, NASAH�
E
• �5@: 250�km
• (FS4Q)Michelson�+8E
• 2034�P�M�I��E
• ��OR	L'�Q8/H
;6� (TianQin/Taiji)E

• !%H�
E
• �5@: 1000 km
• ����T.GN"C��
T��JKSE

• ��9-Q2AQ1 7,
H"�Q0(E
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https://subarutelescope.org/Pressrelease/2004/06/01/j_index.html
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Advanced LIGO

KAGRA

http://gwplotter.com
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http://gwplotter.com
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• �")A�,V�'A�$�A��G����>:
=*C<;(&
– '	A�$�E87�")�
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Made by Seiji Kawamura
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http://www.kyoshin.bosai.go.jp/kyoshin/gk/publication/2/II-7.1.1.html
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Advanced LIGO

KAGRA

http://gwplotter.com
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• HK�KAD/
– [^T^K��]�,#AD
– [^T^K(!P
– [^T^K;�F"��
– WZ^V\2J>	K��

• �*M�CF+-K��!NG
• ?K�OK76K>	�
=
• ��K>	�K
=

– 4�
– �@:�

– ��5
– )1RU
– B* �K0AD
– �JQIL

[^T^�.8K��
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• TY�YHK5
– kndnY �m�1'HK
– kndnY-%_
– kndnYB	M&�	
– gjnfl8WE�Y�


• �/\�JM02Y��%]P
• FY�^Y>=YE���D
• ��YE��Y�D

– :�
– �GA��
– ��<
– .7be
– I/$#Y6HK
– �WaV[

kndn�3?Y!�

E�1,
�Y9;ZM
R_]YHK`NOX
�4SUNQOY"N!!
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• RK[QB�-7B�FWDECIGOU��#4
(=6+�)Vcgeka\�FYRSETYGC

• �6T�� ([]
VDECIGOQU�)
–>U:=: m [100 kg]
–?L: L [106 m]
–hk_k�.cik: P0 [10 W]
– d]b` (	�

U���;M� ): F [10]

• �6T28
–(/=�@1U5�

�-7U��#4U$I!

,ß

[1/rtHz]

DECIGO

(NOMBKZQ�PJYUV0)�=U*X=TUQBsqrt(ω)Q�Y�6HDYC)



����	����� (������� !���2019
3�7
) 50

• ���

DECIGO��������

GW150914DECIGO
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DECIGO��������

GW150914DECIGO
Fx10

Lx10 P0 x100

SQL

SQL (mx10)
SQL (Lx10)

m
x10
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• ���

DECIGO��������

GW150914DECIGO

m
x10

Fx10

Lx10 P0 x100

B-DECIGO
(L/10, Fx10, P0/300, m/3)

SQL

SQL (mx10)
SQL (Lx10)

SQL (L/10, m/3)
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• ��� (=��� x L)

DECIGO�
������

Lx10

B-DECIGO
(L/10, Fx10, P0/300, m/3)

m
x10

DECIGO
Fx10

P0 x100
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• �!# $���� (=��� x mω2)

DECIGO"�
��"��

DECIGO
mx10

Fx10

Lx10

P0 x100

B-DECIGO
(L/10, Fx10, P0/300, m/3)
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• 0:;#.185%!6�-+%AC=C6
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�74(&
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–,12%���(#'�(��-)3��
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• 7/'$+	)/1.08����4	,�
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2.  ��$'(��
3.  �����
4. .0*0���#&
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• =�-+	�R2�
–TLTL+	�?2OVXIPS�ED
–=�-9/_]^bd[R,5
–��+	�RB!�� (10 Hz – 1 kHz)
–9/��R"� (0.1 mHz – 0.1 Hz)e
��';> (DECIGO, LISA)
-> �G#JE+	76R0�D

(��FWR
�=�-9/!!!

• DECIGOR�1QUHN
–TKC 8%�@R��+	�YMGX?

=�-34R��



�JC9�)9�/� ()���(GZjpd^K2019�3&7#) 62

• ��H�.+	�RTOP$UMRQW25
– ���%S3�";�
– ��>�S
E�S4=0�
– ��,�!*
– �-H�5BS+A
– aq[i`q!*
– Ypfoq]kp�S��S1�
– ��glb[hqnS6 F;S@$
– ��
'SdmcX�:�S+A
– eb\^_[`qS+A
– �?8I���S+A
– …�7NDVQL

H�.9<S��
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