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We need (f)

1 signal identification (matched filtering
2. parameter estimation

What does a gravitational wave signal look like ?
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↑

SPA E directly compute h(f)
when radiation-reaction time scale 22 orbital

period

what do we need to apply it ?

1
. Amplitude varies slower than phase
2. Orbital frequency/phase are posative
and monotonically in creasing

Resources : 0906 .
0313

, SPA wikepedia,
~

Maggiore ,
0907 .0700

First use SPA to compute the

integral of a generic oscillating function

F (t) = ASt) -2+-(t) E = J F(t)dt
If F(E) has a "stationary point" to where ↑St)=
the area near this point will contribute most to the integral

Expand ACE)
,
4(t) about to

70
↑ (t) = 4(ts) + ( +b)(t - to) + bi(to) t - to +

...

A(t) = A(to) +
... Amplitude varies slowly

I = Alto) e
- 24(70)) e- Yito) (t

- to)2
de Gaussiand

F = Alto) (EJSP(



Now lets apply the SPA to obtain the frequency domain GW Strain
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While we are at it,
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collect he/he into a
single term for simplicity
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We can write (f) =Alfe in terms of an
Amplitude and phase :

A CF) = Alto) E (f) = P(D + + 14I J
The total phase of the integrand is
P(E) = -2(πft-d()] E this carries a minus

sign because of the

Way we defined F(t) on the

i(t) =
- 2(πf - G(t)] First page

↓ (E) = 2 (E) = 2W(E)

stationary point : P(t) = 0 = P (to) = πf = ((to)

the Amplitude and phase of Eff) are
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solve for these
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Solve for P(f) First

Ballance equation p = - =-E
Not Newtonian ! Gary loses energy to GW

find to :
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Next
,
Solve for ACF)

Find Elto) : Find Alto) :
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Note:=, x= h == - :Er

How to extend calculation ?

must add corrections to :

Keplers law (w(r] , A(t) ,
E(x)

,
P(x)

What we have computed is the Newtonian term of the

Taylor F2 waveform

see 2012 . 0135 for an overview of different waveform approximents


