
!8"#$%&'()* 2008/6/6

GWADW2008+,

-.'/0123M24

!8"#$%&'()* 2008/06/06



!8"#$%&'()* 2008/6/6

56768

1. *9:;<

2. !2=>?@ABC

3. !3=>DE(ET)

4. Gravity Gradient noise



!8"#$%&'()* 2008/6/6

GWADW
Gravitational Wave Advanced Detector Workshop

2008F5G12H-19H @IJKL

*MNO

!2=>?@A:&'PQRBC:+,

!3=>STUVR&DWXYZ[X:\]

^_`ab126c

Hdef:^_/8c4

ghijkil>minhiopiqristi-.



!8"#$%&'()* 2008/6/6

uvwx6:yz

“Underground”W”Thermal”:{|}~�

/���:��4



!8"#$%&'()* 2008/6/6

?@A�W:{|

ET/Einstein Telescope4S���{}1�

/���:a4



!8"#$%&'()* 2008/6/6

!2=>?@A



!8"#$%&'()* 2008/6/6

!2=>?@A����v�

LIGO

VIRGO

GEO

AIGO

2008 2009 2010 2011 2012 2013 2014 [yr]

Xv�
����

��

Enhanced

LIGO

VIRGO+

Advanced

LIGO

Advanced

VIRGO

Astro-watch GEO HF



!8"#$%&'()* 2008/6/6

!2=>?@A����v�

LIGO

VIRGO

GEO

AIGO

2008 2009 2010 2011 2012 2013 2014 [yr]

Xv�
����

��

Enhanced

LIGO

VIRGO+

Advanced

LIGO

Advanced

VIRGO

Astro-watch GEO HF

3F��S��}�e���M�

�����?@ADE ¡¢e£



!8"#$%&'()* 2008/6/6

VIRGO status

¤¥%¦:§¨©ª« 10-20/rtHz @10Hz



!8"#$%&'()* 2008/6/6

1.5=>bVIRGO+ / eLIGO

1)50W��¬�W
bCO2��¬�S�®¯°

b
2)"±²:³´

3)µ¶·wv��¸¹º6wx6W

b³»�¼:½¾

1)35W��¬�

2)³»�¿À²:½¾

3)XÁ��v�MC©Â�V
b DC readout

VIRGO+ eLIGO

VÃ»�VIRGO+ 2008F5G12HSÄI6�:ÅÆÇÈ

}ÉÊ»VVË��Ì}ÍÎ�ÏÐÑ}Ò�Ó



!8"#$%&'()* 2008/6/6

Advanced VIRGO

RSE

ÔÕ[Ö¹ F=885

200W ��¬�

?@×��©ÅÆ�S

DC readout

ØÙX�ÚÛI�Ü/£4

/BÝR&DÞßà4

aLIGOWá�â:��

ã�¹ºv�/äå

SlideæF.Fidecaro



!8"#$%&'()* 2008/6/6

GEO HF

2009ç

DC readout

XÁ��v�MC

ÅÆ�S?@×��©èé

?@×��efsqueezed light©¾$

2009ê

35W��¬�

¼:(ë

6dB©âì

¹�Y�í6�îï:½¾Wð:ñÌòó©Nô�



!8"#$%&'()* 2008/6/6

³ÇÈ Hanover 10m õöD

÷È¹øíÛ�J ù3úûÎü���}�
Z¬Y6 ýþÿ!Ó

GEO HFîï:QRW"#

/e.g. ��¬�iZíÜJ$%²4

&'&'(:)*

PPP



!8"#$%&'()* 2008/6/6

!2=>?@A+WË

,2008-2009 -?@A}����Xv�

,2011-2013 aLIGOiaVIRGO.����Xv�

,/SE

,0C readoutWXÁ��v�MC

,ÅÆà�:1?@

,GEO�J���10m���ÜY�©÷È



!8"#$%&'()* 2008/6/6

!3=>?@A/ET4



!8"#$%&'()* 2008/6/6

ET: Einstein Telescope

!3=>?@A

^_2[3i4i5i6i7]

2017F÷ÈQ8i2022F��

9:100m

;<=10km

3�:õöD/?4

20K>¨7¹��¹

750W��¬�

¶6?ÁwX6@�A

¹�Y�í6�

Etc.,

DE;< ½¾îï



!8"#$%&'()* 2008/6/6

?@ABè

SlideæM.Punturo



!8"#$%&'()* 2008/6/6

ET:§¨

ã�CDEÜ

L=10kmiT=20KiPin=750WiF¨=100m

SlideæM.Punturo



!8"#$%&'()* 2008/6/6

ET:BC

2008F5G5HefdGOS��íH��¹Ü��

4�:I�J6��J��:RK

WP1 ÇÈ

WP2 ¿À²W¤>

WP3 �×�í�W1LBè

WP4 MNOPLW56QÛ�Ü�R

BÝ:ST1U�9V ¸Y�W»/XYiZ[\]iZ[â�…4



!8"#$%&'()* 2008/6/6

Gravity Gradient noise
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Gravity Gradient noise: subtraction and the underground option
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