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1.  ĸ8ÇƃƉ	

2.  ĸ8ÇƆƕƘÖÜ	
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ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŕ�

ĸ8ÇƃƉ�ŭ?	
↓	

ĸ8ƃƉ�ŭ?	
↓	

�ĉçnĜ�

ĸ8ÇƃƉ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ŗ�

•  ĸ8ƉÊźƘ?	

ĸ8ƃƉ�

Ƣǚǌǟƶǟ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŗ�

•  ĸ8ƉÊźƘ?	

ĸ8ƃƉ�

→	ƂƉĸ8ƈ±ğƃƉ?�

ƫǟǊǙƈ4ƙżƢǚǌǟƶǟ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ř�

•  ǘǝƮŮ��uFƆ4#ũƘƃ?�

ĸ8ƃƉ�

ƫǟǊǙƈ4ƙżƢǚǌǟƶǟ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ř�

ĸ8ƃƉ�

UÛ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ś�

•  Iŷ��ýƆŪƘĔÎąŭƖđƘƃŧǘǝƮ
ƉÒÄäƅ8ƜBŲƁŪƘŨ	

ĸ8ƃƉ�

→	ųƈÒÄ8ƉÊźƅŪ!�

ƫǟǊǙƈ4ƙżƢǚǌǟƶǟ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Œő�

•  ĸ8ƈ±ğ	=	ÒÄäƅ©õƈ¾Ɛ�

ĸ8ƃƉ�

�ƌ�

ĂƐ�ĂƐ�

�ƌ�



ÒÄäƅõĿƈƋŹƐŮ	

�ƛſƁŪűÇ�

ĸ8ÇƃƉ�

ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŒŒ�

Made	by	Seiji	Kawamura�

ĸ8Ç�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Œœ�

•  ĸ8ÇƃƉ�ŭ?	
– 1916|ƆŧƞƠǝƱǕƶƠǝƆƕſƁ
�ĉçn�ÜĜƈ
ƂeTŮĖŵ
ƙżŨ	

– éõ
Ɯ�ƛƘÒÄäƅ©õƈ¾ƐŨ	
–  (�ĉçn�ÜĜŮ½ŶŲƙƊ)+ĭ
Ƃ�ƛƗŧ2ƀƈǓǟƾŮũƘŨ	

– -ƁƈƒƈƜƍƎç��ßźŹƆĬ
ıŸƘŨ	

– 2015|Ɔ5ƑƁæ�·2ŵƙżŨ	
– 2017|Ɔĸ8Ç5·2ƆŀŶƁǂǟ
ǌǙÖÜfĞŮ��ŵƙżŨ	

ĸ8ÇƃƉ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŒŔ�

1.  ĸ8ÇƃƉ	

2.  ĸ8ÇƆƕƘÖÜ	

3.  ǚǟưǟzËėVĸ8Ç·2M�
4.  _V�Íĸ8Ç¯ĴļKAGRA	

5.  ĸ8Çëôƈ��	

å¼�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Œŕ�

•  ÚT·2CĆƅǚǌǙǡ~10-22Ǣƈĸ8ÇƜ�2
ŸƘCĆ�ŮũƘƈƉ�Ɔ`�ÚĝŨ	
– ƭǝǅƩƽ`�ƈĮ§H�	

•  ǊǗƹƩǍǟǙĮ§	
•  
�d§Į§	

– ġ¡§Õâ	
– ǅǙƯǟ	
– 5°gh	

ĸ8ÇƆƕƘÖÜ�

hGp://gwcenter.icrr.u-tokyo.ac.jp/plan/aboutu-gw	

ţŏ�täƆ2źƘ	
ƈƉ10-40űƖŪƏƂ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŒŖ�

•  ÚT·2CĆƅǚǌǙǡ~10-22Ǣƈĸ8ÇƜ�2
ŸƘCĆ�ŮũƘƈƉ�Ɔ`�ÚĝŨ	
– ƭǝǅƩƽ`�ƈĮ§H�	

•  ǊǗƹƩǍǟǙĮ§ŏ←	
•  
�d§Į§	

– ġ¡§Õâ	
– ǅǙƯǟ	
– 5°gh	

ĸ8ÇƆƕƘÖÜ�

hGp://gwcenter.icrr.u-tokyo.ac.jp/plan/aboutu-gw	

úRƈLIGOǡ2Dƈ·2MǢƆƕƗ	
2015|Ɔ5·2ŵƙżŨ�

ţŏ�täƆ2źƘ	
ƈƉ10-40űƖŪƏƂ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Œŗ�

ĸ8ÇƆƕƘÖÜ�

ƠǝƳǅƠǗǙ	 H�	 ǊǗƹƩǍǟǙƈ	
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Made	by	Kanda	Nobuyuki�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŒŘ�

ĸ8ÇƆƕƘÖÜ�

B.P.	AbboG+,	PRL	(2016)�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Œř�

•  ųƈÇ�ŭƖ�Ů3ŭſżŭŨ	
– ĸ8ÇƉéõ
Ɯ+ĭƂ��Ÿ
ƘŨ	

– Ç�Ů�ĉçnĜƃÓêèŨ	
– ǊǗƹƩǍǟǙŮeTŸƘŨ	
– Į§ǊǗƹƩǍǟǙƒeTŸƘŨ	
–  36	M¤ƃ29	M¤ƈǊǗƹƩǍǟǙŮ
H�ŶƁŧ62ŏM¤ƈǊǗƹƩǍǟǙ
ƆƅſżŨ�

– H�ƉþŕŒőŏśŠşĴ¢ƂĠųſżŨ�
– õĿƈǛǟǚǝƺ�]�ƈ�ł&Ũ�
– ƅƄ�

ĸ8ÇƆƕƘÖÜ�

B.P.	AbboG+,	PRL	(2016)�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŒŚ�

•  ųƈÇ�ŭƖ�Ů3ŭƖƅ
ŭſżŭŨ	
– ¢JƉũƏƗ3ŭƖƅŭſżŨ
(600{¢})	

– �ĉçnĜŮ±�Ɔ½ŶŪŭŨ	
– ǊǗƹƩǍǟǙƈƳǈǝŨ	
– ƄƈƕūƆþ30	M¤ƈǊǗƹƩ
ǍǟǙŮ2²żŭ	

•  ó¤IIIƈ5�§ƈį<?	
•  ?cǊǗƹƩǍǟǙ?	
•  ^���ƆƕƘĮ§��?	

ĸ8ÇƆƕƘÖÜ�

•  ųƙƖƈ�XƉŧ·2MǁƹƽǜǟƩƜ¸ùŶŧ
ĀėƜżƑƁŪŲƊĕ¦ƂůƘƃ°�ŵƙƘŨ	

ųƙƏƂƈĸ8ÇƠǌǝƽƈ
�ăü}Ũ	
(credit:	LIGO/Virgo/Caltech/
MIT/Leo	Singer	(Milky	Way	
image:	Axel	Mellinger))�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œő�

�ƈĸ8ÇÐƆƕſƁ3ŭƘƃĄŬƖƙƘųƃ	
•  
�d§Į§H�	

– 
�d§ƈØ�¢ò�	
– Öğ
Ƃƈ�ĉçnĜƈ·ę	
– ƱǖǟƽƦǝǏāǄǟƳƽƈĠÐ	
– ghĈ�ƈ9ĭ}ƈÙöÎi	

•  ġ¡§Õâ	
– ġ¡§ÕâƈǒƥǀƴǑ	

•  5°gh	
– ƠǝǉǚǟƱǖǝƈ·ę	(ǓƼǙŧŪƀĠųſżŭ)	
– ƠǝǉǚǟƱǖǝŭƖ«ƙ�ŮƗƏƂƈghƈâqŧ
×ƆǇƹƪǄǝƈƶƠǐǝƪƓÔį<ƈ¿E�

ĸ8ÇƆƕƘÖÜ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œŒ�

1.  ĸ8ÇƃƉ	

2.  ĸ8ÇƆƕƘÖÜ	

3.  ǚǟưǟzËėVĸ8Ç·2M�
4.  _V�Íĸ8Ç¯ĴļKAGRA	

5.  ĸ8Çëôƈ��	

å¼�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œœ�

•  ĸ8Ç·2M	=	ÒÄäƅ©õƈ¾ƐǡũƘ
ŪƉÒÄ8ǢƜ·2ƂůƙƊĊŪŨ	
– /�V	(WeberƅƄ)	
– ǚǟưǟzËėV	

• U�:	KAGRA,	LIGO,	Virgo,	…	
• gh:	DECIGO	

– ƇŷƙV	(TOBA)	
– +ƽǗǝƳǎǝƷV	(LISA)	
– ?dzËėV	
– etc…	

ĸ8Ç·2M�

ƇŷƙVĸ8Ç¯Ĵļ	TOBAŨ		
(T.	Shimoda,	Master	thesis,	UTokyo,	2017)�

/�Vĸ8Ç·2MŨ	



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œŔ�

•  ĸ8Ç·2M	=	ÒÄäƅ©õƈ¾ƐǡũƘ
ŪƉÒÄ8ǢƜ·2ƂůƙƊĊŪŨ	
– /�V	(WeberƅƄ)	
– ǚǟưǟzËėV	

• U�:	KAGRA,	LIGO,	Virgo,	…	
• gh:	DECIGO	

– ƇŷƙV	(TOBA)	
– +ƽǗǝƳǎǝƷV	(LISA)	
– ?dzËėV	
– etc…	

ĸ8Ç·2M�

ųƙŮÚTƈ�É�

MichelsonzËėŨ	
(Made	by	S.	Kawamura)�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œŕ�

ǚǟưǟzËėVĸ8Ç·2M�

hGp://gwcenter.icrr.u-tokyo.ac.jp/plan/history�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œŖ�

LIGO�

(u�)ŦLIGOǃǝǉƣǟƾĔÎ�Ũ	
(F�)ŦLIGOǘǇǝƪƳƽǝĔÎ�Ũ	
(Credit:	Caltech/MIT/LIGO	Lab)�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œŗ�

ǚǟưǟzËėVĸ8Ç·2M�

•  MichelsonzËėƈ±ğǥ	ćƈ�ç]<Ɯ�}
]<ƃŶƁěƐŽŸčă	
– ć0ƈ�ç�ƖŰŮzËė!G(ƒŶűƉņŋ)ƆƅƘŨ�

ǚǟưǟ�

zË+�ǇǟǑƳǋǘƹƶǟ�

ļ�
ļ�

ǚǝƴ�

ƳƩǘǟǝ�
Made	by	Seiji	Kawamura�

ĸ8ÇÐ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œŘ�

ǚǟưǟzËėVĸ8Ç·2M�

•  MichelsonzËėƈ±ğǥ	ćƈ�ç]<Ɯ�}
]<ƃŶƁěƐŽŸčă	
– ć0ƈ�ç�ƖŰŮzËė!G(ƒŶűƉņŋ)ƆƅƘŨ�

ǚǟưǟ�

zË+�ǇǟǑƳǋǘƹƶǟ�

ļ�
ļ�

ǚǝƴ�

ƳƩǘǟǝ�
Made	by	Seiji	Kawamura�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œř�

ǚǟưǟzËėƈ�}�

KÇ 	[Hz]�

Ôņŋ�

U
Ŋ
�
;
�

10� 100� 1000�
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H
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ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� œŚ�

ǚǟưǟzËėƈ�}�

KÇ 	[Hz]�

Ôņŋ�

U
Ŋ
�
;
�

10� 100� 1000�
10-24�

10-23�

10-22�

10-21�

10-20�

10-19�

ĸ8Ç�¾
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H
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]�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ŕő�

ǚǟưǟzËėƈ�}�

KÇ 	[Hz]�

Ôņŋ�

U
Ŋ
�
;
�

10� 100� 1000�
10-24�

10-23�

10-22�
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10-20�
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¾
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	[/
H
z1
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]�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŔŒ�

ǚǟưǟzËėƈ�}�

KÇ 	[Hz]�

Ôņŋ�

U
Ŋ
�
;
�

10� 100� 1000�
10-24�

10-23�

10-22�
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ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ŕœ�

ǚǟưǟzËėƈ�}�

KÇ 	[Hz]�

Ôņŋ�

U
Ŋ
�
;
�

10� 100� 1000�
10-24�

10-23�

10-22�

10-21�

10-20�

10-19�

¾
Ɛ
ĺ
	[/
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]�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŔŔ�

•  Żƈ�ƈņŋÐ	
– ǚǟưǟƈ�}ǞKÇ ņŋ	
– ǚǟưǟƈº�ƙ	
– ǚǟưǟƈĪ+ŧ��+	
– ǀǕǟƽǝäƅĸ8ƈ]<	

•  _Âƈl}�ƖŰ	
•  UŊƈl}�ƖŰ	
•  ÃÉƈƔƖŰ	

– ghā	
– ÀáƦƳ	
– ŉÂ��ƈÔņŋ	
– �ƅƝƂƒ	

ǚǟưǟzËėƈ�}�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ŕŕ�

•  Żƈ�ƈņŋÐ	
– ǚǟưǟƈ�}ǞKÇ ņŋ	
– ǚǟưǟƈº�ƙ	
– ǚǟưǟƈĪ+ŧ��+	
– ǀǕǟƽǝäƅĸ8ƈ]<	

•  _Âƈl}�ƖŰ	
•  UŊƈl}�ƖŰ	
•  ÃÉƈƔƖŰ	

– ghā	
– ÀáƦƳ	
– ŉÂ��ƈÔņŋ	
– �ƅƝƂƒ	

ǚǟưǟzËėƈ�}�

ĸ8Ç·2MƈëôƉŧ	
ųƙƖƈņŋƜŪŭƆ	
�ÌŶƁŪűŭƈ�Ū!!�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŔŖ�

1.  ĸ8ÇƃƉ	

2.  ĸ8ÇƆƕƘÖÜ	

3.  ǚǟưǟzËėVĸ8Ç·2M�
4.  _V�Íĸ8Ç¯ĴļKAGRA	

5.  ĸ8Çëôƈ��	

å¼�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ŕŗ�

_V�Íĸ8Ç¯ĴļKAGRA�

KAGRAƈƠǒǟƲPŨ(Credit:	ghāëô�ŏĸ8ÇĔÎëô£Ę)�

3	km
�

ÚT~Ę
Ũ2020|ŴƚƆĔÎľciŨ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŔŘ�

_V�Íĸ8Ç¯ĴļKAGRA�

mrõÏ�

ĦƂ403	
	

Č��

¡ĤÈ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ŕř�

_V�Íĸ8Ç¯ĴļKAGRA�

KAGRAƈ
ajōkŨ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŔŚ�

KAGRAƈ×Ľ�

xWC]VzËė�
_VŁ�čă�

U��

13	m�
�Íļ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŕő�

KAGRAƈ×Ľ�

xWC]VzËė�
_VŁ�čă�

U��

13	m�
�Íļ�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŕŒ�

_VŁ�čă�

13	m�



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� ŕœ�

_VŁ�čă�

ƽǝǁǙ	(ǤŅ)�
ŦƸơǝǄǟ	
Ŧ%ö�Ɨd	
	
ŦGAS	ǉƟǙƶǟ	
	
	
	
ŦƸơǝǄǟ	
Ŧļ	
ƽǝǁǙŏ(ǣŅ)�

13	m�

UŊ�;Ɯ
10	HzƂ7¶
�ÌƂůƘŨ�
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U�ÝZ�

UŊ�;�

´�

ísU��U
Ŋ
�
;
ŏ[
m
/H
z1

/2
]�

KÇ ŏ[Hz]�

x	1/100�
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KAGRAƈ×Ľ�

xWC]VzËė�
_VŁ�čă�

U��

�Íļ�
13	m�
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�Íļ�

ǚǟưǟǇǟǑ Cooling  
 Cryo-Payload 

ƷƩƽƱǟǙƾ 

400kW 4W? 

~1W 

ƩǗƠƤƳƶƹƽ 

80KƱǟǙƾ 
8KƱǟǙƾ 

2D 

1>čă 
ǡŁ�»Ć�ůǢ 

2D 300K  
ĩo 

ǋǗƹƽǉƣǟǑ	(14	K)	
�ÁǏƳ	(15	K)	

ļ	(20	K)	
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�Íļ�

�Íķ�
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KAGRAƈ×Ľ�

xWC]VzËė�
_VŁ�čă�

U��

�Íļ�
13	m�
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ǚǟưǟzËėƈĺdņŋ�

•  ǚǟưǟzËėƈĺdņŋ	

•  ==	zËėƈ!GA�ǎǟƽ	(=ƷǟƩǎǟƽ)	ŭƖ
,oŸƘéõY�ƖŰŮ?OƃƅſƁŪƘŨ	

Laser	

PD	

éõY	
�ƖŰ	

ĸ8Ç	

ǎǝƼǛǓǟƻƟǊ	
(=ļƈİ;ƜĬŶż)	
ƳƩƠǟƲǝƪƜ	
BŲżéõY�ƖŰ	

ĸ8Ç	
!G	

ƷǟƩǎǟƽ	

ǊǗƠƽ	
ǎǟƽ	
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•  ĺdņŋƈǅǜǟ e��

ǚǟưǟzËėƈĺdņŋ�

ĩoSņŋ	
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xWC]VzËė�

	�

ć+/�M:	
j:ä+ĥĽƜ�ƊŸ	
Ťĸ8Ç!GƜ[ƓŸ	

ǅǜǟǘƯƠƩǘǝƪļ:	
j:ä+ǅǜǟƜ[ƓŸ	
ŤĺdņŋƜ�Ì	

!G�ů2Ŷļ:	
ĸ8Ç!GƜƧǔǝƵǙ6Ɔ�ů2Ÿ	
ŤĺdņŋƜ¬ĵ<	
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KAGRAƈ�}�

KÇ ŏ[Hz]�

Ƌ
Ź
Ɛ
ŏ[
H
z-
1/
2 ]
�

¹Ñĺdłà�

ĺdņŋ�

å¹�}�

Ôņŋ�

UŊ�;�

KAGRAƈ¬¡��}	(2017|925¥ÚT)Ũ�

ĔÎCĆǚǝƲ	

�d§Į§:	140	Mpc	
ǊǗƹƩǍǟǙĮ§:	1.3	Gpc	
ġ¡§Õâ:	1	Mpc??	
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1.  ĸ8ÇƃƉ	

2.  ĸ8ÇƆƕƘÖÜ	

3.  ǚǟưǟzËėVĸ8Ç·2M�
4.  _V�Íĸ8Ç¯ĴļKAGRA	

5.  ĸ8Çëôƈ��	

å¼�
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•  ĸ8Ç·2Mƈâq	
– ĸ8ÇĔÎǁƹƽǜǟƩƈ¸ùǥKAGRAøƈ@9	

	->	�:	ĸ8Çƈ'+ŮÅiƂůƘƕūƆƅƗŧéƈ	
	Ŧŏ�LƂ�ĉçnĜƈ·ęŮCĆƆƅƘ!Ŧ	

– Ŏ�}<	(10	Hz	–	1	kHz)ǥ÷3��·2M			
	(Einstein	Telescope,	Cosmic	Explorer)		
	->	Ơǌǝƽ 1000$!!	

– ĔÎxWƈ�y	(1	mHz	–	0.1	Hz)ǥgh¯Ĵļ	
(DECIGO,	LISA)	
	->	5°ghŭƖƈ?cĸ8ÇĔÎ!!!	

•  ǏǙƸǒƹƵǝƲǔǟĔÎ	
– ĸ8Ç·2ƈŉìÇǞǀǕǟƽǘǂƆƕƘǉƣǛǟƞƹ
ǋĔÎ	(ƒŶűƉŻƈī)	

ĸ8Çëôƈ���



ghÿûdċ�ƈ�ŏ÷2Nîƈëô�ŏ(³�_fŏ´ƧǔǝǅƳŧ2017|1015¥)� Ŗŕ�

•  ��ĸ8Ç·2MƆƕſƁ¦ƖŭƆƅƘÖÜ	
– 
�d§ƈØ�¢ò�	
– ghĈ�ƈ9ĭ}ƈÙöÎi	
– �7¼*�µ	
– "½ĸ8ÜĜƈ·ę	
– ƷǟƩǏƶǟ�µ	
– ƠǝǉǚǟƱǖǝ�ƈghƈÔE	
– v_ǊǗƹƩǍǟǙƈÞ�ıòƈĕ¦	
– gh5°ƈǅǘƻƟnñ�ƈ·ę	
– ǆƹƪƳƵƩƶǟƈ·ęŏ	
– vēäĺd8fƈ·ę�
– …�ãŮĢƗƅŪ�

ĸ8Çëôƈ���
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ŪƏĸ8ÇëôŮÔŪ!!�

ƏƃƑ�
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ďĶ�
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•  ǏǙƸǒƹƵǝƲǔǟĔÎ	
– ĸ8Ç·2ƈŉìÇǞǀǕǟƽǘǂƆƕƘǉƣǛǟ
ƞƹǋĔÎ	(ƒŶűƉŻƈī)	
• �ŬƊŧĸ8Ç`�Ɖ=ÙƂģŇŮÅiƂů
ƘżƑŧŉìÇĔÎƂĸ8Ç`�ƈǍƳƽĻ
ÆŮ×iŵƙƙƊŧģŇƉŶŴŮ�Đƅ¹Ñ
ŋÐƃƅƘŨ	

• ŻƈżƑŧųƙƏƂƈŧġ¡§Õâǡ¹Ñ+
ÐǢƓŧǄǘƤǝŋŌ�;ǡ¹ÑiĒǢƜßŪ
żÎiƃƉÙöƆŧǃƹǊǙi ƜÎiŸƘų
ƃŮƂůƘŨ�

ĸ8Çëôƈ���



�täƆĸ8ÇƜÞ��

100 kg 

1m 
1000NĨ/sec 

100 kg 

(ĸ8Çǥ2kHz)

h~10-40 @100 km 



Taylor et al., ApJ.345(1989) p435 

l ŏƻƠǗǟŧǃǙƳƈĮ§ǅǙ
ƯǟŏǡŜŞŝŒŚŒŔŐŒŗǢƈĔÎ�
l ŏĸ8ÇƜ�2ŶƁƢǁǙƨǟƜ
bŪŧħĲK°Ů]<�
l ŏŒŚŚŔ|ǂǟǌǙĞ�

ĸ8ÇƈeTƈĿ�äę¦�
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(«ƙ�ŮƗ)	

ŉìÇ�
1	ð�
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�dƈ��)	

ǀǕǟƽǘǂ�

ĸ8ÇƂghƈcƏƗƜĔƘǠ�

ghĚÞ�

138)|�
(ÚT)	

ĸ8Ç�

10	-43	ð�
(ǋǗǝƩ©ĿǢ�


