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Ringdown GWs

inspiral-merger Ringdown

Binary. e BH formation =" | Kerr BH

SN expl.
PL] core collapse perturbed BH W

Waveform: Damped sinusoid (Quasi-normal modes)

h(t) = exp(—m fct/Q) sin(2m fct)

3.2 x 10*[Hz]
central frequency f{ — T [1 —(1- a)0'3] reverra (1086
Quality factor _9 1/ ®—0.45 M: Mass
Q=2.0(1-a) a: Spin

* Probe for BH direct observation
* BH physics in inspiral-merger, core collapses, ...
* Good SNR expected, ~ 100@10kpc (TAMA sensitivity)




Ringdown GWs
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Matched Filter

S(f)h* (f, fa Q) s(f): signal + noise

P = df h(f): template
Sn (f ) Sn(f): Weight (noise power)

Template construction in (fc, Q) plane
(Nakano, Takahashi, Tagoshi, Sasaki, PRD 2003)
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TAMA Observations

Year Tirl;loed[(H] Efft:i]me
DT6 | 2001 | 1042 | 959
DTS ZF(;)QP3 | 166 1086
DT9 290;'3/4 472 430

Eff. Time = (Lock Time) - [4min * 2 * (number of locked segments)]
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Detection Probability ;. gaactic events

Detection Probability
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Matched Filter Triggers

Trigger rate ~ 1/min (1)
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Filter Output Examples:

Filter output

Filter output
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Event Selection

True signal : Po
* exponential tail 7= Q/nfe A
* symmetric around the local maximum pPo Time

Fake triggers :
* exp rising, no tail

Time Domain Cuts:

52 -cut Po
T=Q/rf. 1 filter output expected tail )
& = p > p(t) = poexp(—t/7)]
Time t 0
F-B
o = True signal

- F+B

2
Time t > smaller §~ &




Event Selection parameter cut
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Triggers
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Galactic Event Rate
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summary

* BH ringdown is promising GW source

* Matched filtering code developed

*“TAMA has good sensitivity to detect
Galactic events, detection probability > 10%

* Galactic event rate < 1 event/day

*DT9
*SNR > 20
*1500Hz < fc < 2500Hz (10 < M < 20)




Galactic Event Simulation

(software injection)

Event Generator
Position (R, z, ®) N TAMA Data
Waveform (fc, Q) - — ] .....
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* How signals look like?




