
Figure 3. Chirp waveform from an inspiral event of a compact binary system. On the right
hand side the dependency of the waveform on the orbital eccentricity e and the orbital
inclination ι is demonstrated. The plot is taken from Ref.14.

• end point (merger) ⇒ large scale nuclear matter. If the nuclear state
equation of a neutron star is soft the merger may happen earlier due to a
hydrodynamic melting effect. On the other hand the gravitational field
of the companion star may trigger the neutron start to fall into a black
hole before the actual merger.

Calculating waveforms for coalescing compact binaries is straight forward,
if the distance between the two objects is large, but for black hole mergers it
is a formidable challenge. The coalescence of two black holes can be roughly
divided into three phases:

• inspiral: The two black holes are well separated and the waveform of the
emitted gravitational waveform is known,

• merger: The horizons of the two black holes merge together and the
calculation of the exact waveform requires extensive simulations on a
super computer, and

• linear pulsations: The two black holes have merged into a single black
hole in an excited state. The excited state can be treated as a linear
pulsation which decays by emitting gravitational waves.
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