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Nature of Gravitational Wave Signal

# The gravitational wave signal from a non-precessing
pulsar can be modeled as

h(t) = Fo(t; )hg(1+cos? )cos2 (t)+2F (t; )hgcos sin2 (t)
(1)
#® Unknown parameters are
hy - amplitude of the gravitational wave signal
- angle between line of sight and ang. mom. vector
- polarization angle of gravitational wave
o - Initial phase of pulsarin  (t) = o+ (t)
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Model Gravitational Wave Signal

The model gravitational wave signal after heterodyning at
DC, including Doppler shift and spindown, is

y(t:a) = Fo(t; )ho(l+cos? )e'?° 2iF (t; )hgcos e'? o
(2)
® Tested against LALSI nul at eTayl or CW()
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-
Least-Square Fitting

The reduced set of data points is then tted to this model
by minimizing 2 over hy, o, , and

X By y(ta)?’
2

Kk k

“(a) =

(3)

The time domain approach simpli es analysis of
® gaps
#® non-stationarity
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LAL Package: knownpul sartd

® Heterodyning

LALCoar seHet er odyne()

. heterodyne xed frequency
. low-pass, avg, and decimate
. output diagnostics of noise

LALFi neHet er odyneToPul sar ()

# Fitting

- Doppler and spindown
. low-pass, avg, and decimate
. variance for each point

LALCoar seFi t ToPul sar ()

. tusing xed grid
. solve directly for min hg
. standard error of parameters

LALFi neFi t ToPul sar ()

. Levenberg-Marquardt method
. Calculate Hessian of 2
. Estimate standard errors
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