2006. 5.18

(LISA)






Laser Interferometer Space Antenna
for the detection and observation of gravitational waves




LCGT




= 'll.'lﬂlr.m‘

relative orbit
of spacecraft







10-13 =

10—19 =

_RXJ1914.4+2456

10 Resolvable binaries
29
S
WO
1022
10 M, + 10°M, BH
&
24U1820-30
1023 |
Binary confusion noise
| ] | J
107 1073 1072 107! 10°

Frequency (Hz)



—Drag free



LISA

Lense-Thirring effect)
LISA



LISA

e LISA



LISA

 LISA



LISA

LISA

(Kerr Metric)

no-hair theorem).

no-hair theorem

Kerr



d/c?



dD/r
P hc?

L -V(V®)~ L&)

L

d“dL

2
g r~ Lig“h

P D/A









I-
= i3
]JﬂIjIk £

Qjr = Ik — o,
g/t






, d?
L= Ffphj,rkdaz r~ fpuj-ukdﬂ:r

dint

G'I"in 'I"Ei: IIIIII!'.I
h < — 1fpd3I— sl

P ext GM/r



2,3
ho=15x 1024 ) ( T
8 ; (]J]_EHE I kpe

(M M5)3/5

M= 0n 1)




Lew 2GMR2w




Q Ty

e (GMw)*?
W 3

WA TowT



radius R (m)

1013
1012
1011
1010

Y
o
©

LISA

\\\Q\\“e
: et =
1 £ =10 H i ‘e,;“‘ o, BH binary
[ it aﬁ_\?\xe\'\‘“ 10° M, BH burst
Sun LISAband » * * ®

u =1z
| cloSe NS-NS bimar
5 L] 0

<
i o

o

107" 10° 10? 102 103 104 10° 10° 107 108

mass M (solar masses)



Gravitational Wave Amplitude

10—-13

1 0—20

1072

10724

~\ Coalescence of — NS-NS and BH-BH
\ % Massive Black Holes Coalescence

Resolved
Galactic Binaries

+— SN Core

Collapse
Unresolved
Galactic
Binaries LIGO
1 1 1 | | | | | |
1o fiore 1g* 102 104

Frequency [Hz]



LISA

e Drag free



LISA




LISA




Fiber to other

optical nss:ml:l

Interferometer
Electronics

Accelerometer
Electronics

]
f
§E‘

Drag free
Stiffening rings
< 350 mm N
Bench Al
QPZ /952 m?2
to/from Bench A2 vacuum wall ap! :
Telescope
\) proof mass Al
k‘ fiber coupler / ..
¥ I - |
.\ | l | ‘ N O P i from Bench C2
: ql Q2 | | 1 I
I 1 toBench(C2
=1
D D . = —--il---l-- c'j
l’ l’ " . . ml qp2
i = i
1 A fiber collimator phase modulator
positioner
Laser | |Laser 2 mirror < photodiode f beam splitter
Al Al quarter wave plate - O quadrant photodiode [l optical window
&1 polarized beam splitter <= lens ====- optical fiber

—



Drag free

| Proof-mass

B injcction electrodes

M Sensitive electrodes (X, Y)
B Sensitive electrodes (Z)




Detection voltage
Vid rms

Injection I

Electrode

e Bridge | H.F | Synchronous |  D.C. output amplifier

B  Capacitance SENse  amplifier demodulator

bridge amplifier | I |
F2 V2=+V+Vp :
c 2 » DATA
T | OUPUT
. b Drive
1 pacitive Control| | yojtage

Sensor Law Amplifiersfy

C1 ¢ T_ Telecomands

(operational modes)

A V1=+V-Vp 5



« CMNT
- FEEP



e LISA



