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Introduction of templates for low-frequency gravitational waves
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Abstract: Matched filtering is critical in the detection and parameter estimation of gravitational waves
(GWs). The application of matched filtering requires waveform templates, which are lots of GW wave-
forms from theoretical calculations. Space-borne GW detectors aim at low-frequency GWs. These signals
have long timescales, ranging from several days to several years, and require theoretical waveforms with
high accuracy. Moreover, some low-frequency GW sources have complicated configurations, such as
large eccentricities and precession, which leads to a large parameter space of waveforms, and numerous
templates are required. Therefore, comparing with ground-based GW detection, space-borne GW detec-
tion requires more efficiency and quality for most waveform templates. In this paper, we first review some
waveform templates of primary low-frequency GW sources (supermassive binary black holes, extreme-
mass-ratio inspirals, and compact binary stars in the Galaxy). Then we summarize the characteristics of
these templates and look into the future of the research for low-frequency GW astronomy.
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