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Binary Coalescence : Most Promised Source @
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Rate of Binary Coalescence
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Rate of Binary Coalescence
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Detection Scheme : Matched Filter

Known wave form
* coalescence of compact binaries ;
 NS-NS, NS-BH, BH-BH, PBMACHO
Known noise spectrum in Fourier domain
Linear system
e signal: s(t) = n(t) + a h(t)
* nhoise component :n(t), GW signal: a h(t)
e average noise power spectrum: Sh(f)
* template waveform: h(t) <h, S> — 2/

* signal-to-noise ratio:

SNR = 1/ (hs,8)° + (hr, 5)° V2

e chi?2 test

Require 10° templates and 1071 flops at least
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In case of RSE : Broadband or Detuned

- Broadband RSE
-—= Detuned RSE

Strain equivalent noise spectrum [1l/rHz]
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In case of RSE : Broadband or Detuned

- Broadband RSE
-—= Detuned RSE

Binary inspiral:
=== 1.,4-1.4 Msolar, 200Mpc

BH ringdown: Kerr param. a=0.95
2.8 Msolar
100 Msolar

Stellar core collapse at Galactic Centre
O DFM waveforms

Strain equivalent noise spectrum [1l/rHz]

frequency [Hz]




for binary inspiral
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Detection Range with SNR=10
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Detection Range with SNR=10
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Virgo C7 (Sep 2005)
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for Contunuous GW
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n 10yr integration

B 2weeks integration

~|=—— Detuned RSE, with lyr integration

- 10yr integration

® known pulsars with maximum allowed amplitude

2weeks integration

10 100
frequency [Hz]




remarks

AVINY NE

TRL

Broadband RSE

165 Mpc

Detued RSE

250 Mpc

£ (Inspiral)

72w R—)L%E
SEIRENY U5
P

50 [

(1)

80-1000 Msolar

~ X 3.5

60-350 Msolar

NS-NS TRk S 1
I a= ~7kHz

BEE0D /X)L —539(F
. 1FEED TERL
[RicEEL<HD

h~4.3x 1022 [l/rHz]

301&

SNR ~ x 0.02
h~1x 102 [I/rHz]

201

LMXB

BEFE/\—X b @IEAA0

1=y
B X

5 7K

VANV

O

AN

LIGO,VIRGO & Moverlap function (&< ~30Hz




Vak1 N2

LCGTHEEIT 7 IL—7
(KBE. Hgk. &H)



keynote:/Users/kanda/Documents/Gravitational_Wave/LCGT/Design(General)/20081110/strategy4working.key
keynote:/Users/kanda/Documents/Gravitational_Wave/LCGT/Design(General)/20081110/strategy4working.key

LCGTO BZR & T — T

o B RMDEF#ERA (first detection)

ZTDT=HI1Z.
1. BT ORERITHLHS

(B TITLRABITAS., REUVERSARDO —ELTHEI NSABETA, )

2. LCGTY IL—T THRITIT A ZRIEBEOABE. TD
DN D ILE




1.DAQER T DAR

77 A\ 2 LCGTEMTEIGSH
ﬁ::d‘)"l‘ @ £1$¢E% B 3.ERH N TIT S8R5
4. BT (T E R

T—43HF(raw data)
l

RIIALEE (pre-processed data)
R, RIEBERT ARG

l
AN MMEFK (search)

s NRRIZCHDHET=0E, Hl: TYFRILILEA—,  TORRI/INT— TFIZ R3S

l
A R MxfE(candidates)
— [EFFfEHT (coincidence)

l
FER ! or &R LIR{E




BT 7 )L — 7 D R EAE B

S NIERXFITFEIBESOTHELVGELDT
REIBI(ZES LTI DA F B A E &,

o ITHNKEHLTHRETL{ENRIFEEIZRYED
CENEE, RHEEY NS binary [CE#ET.
HEIAVVE NIRRT IS TEDRENEELLY,

%LEJ-II

lm
11

o LALEGAL. 7AVIIMNLTRIEBERERITARAZTHE =
minimum success ZbALETEELTEWRLELNH S,




MIinimum success

Local Global Astronomical

GW sources Analysis Analysis Info.

Compact NS-NS binary _
_ ) Distance
Binary BH-BH binary Coherent analysis

_ Chirp mass
Coalescence MACHO binary

Supernovae i
Burst P Event List Event Timing

BH ringdown Exchange

known pulsars ?2?? Ellipticity
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Continuous 227

all sky survey Freq, Direction

Stochastic - Coherent analysis Wgw

LCGT HBETHRZHT International collaboration
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MIinimum success

Total

e CBC
— Spinless BNS, BBH
- Spinning BBH
— GRB associated event
— Inspiral + merger + ringdown

e Burst

- Non-triggered

— GRB associated

— Supernova associated
e Continuous

- Known isolated pulsars
— Known binary pulsars
- Unknown pulsars (all sky survey)

e Stochastic




