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The gravitational waves (GW170817) produced during a binary neutron star inspiral, followed by
a gamma-ray burst (GRB 170817A) and afterglows from X-ray to radio wavelength, were observed.
By combining the distance obtained from gravitational waves with the red shift obtained from
electromagnetic waves, even the Hubble constant was estimated. This indicates the start of new
era of multimessenger astronomy. In addition to the masses of inspiralling neutron stars, the tidal
deformability, which depends on the inner structures of neutron stars, has been estimated from
gravitational waves. This confirms that even strong interactions can be tested by using gravitational
waves. In this article, we review the effect of the tidal deformability of neutron stars on the
gravitational waves produced during the inspiral process and discuss the implications of the detected
tidal deformability for the neutron star’s equations of state.
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Fig. 1. (Color online) Pressure (p) vs. energy density
(e) for various nuclear equations of state. In general,

slopes of the curves (dp/de = c?) for stiff equations of
state (MS1, MS1b) are larger than those of soft ones for
€ < 1500.
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Fig. 2. (Color online) Mass vs. central density (p./po) of
neutron stars for various equations of state. Central den-
sities of stiff equations of state (MS1, MS1b) are smller
than those of harder ones.
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Fig. 3. (Color online) Mass vs. Radius of neutron stars
for various neutron star equations of state [30,33-36].
Yellow and green regions indicate 2Mg-constraint [26,
27]. Blue (red) region indicates a neutron star mass
M1(M2) in binary neutron stars estimated by GW170817
analysis [13]. Horizontal error bars at around R ~ 12 km
indicate probable radius of a neutron star estimated from
X-ray bursts observation [28].
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Fig. 4. (Color online) The number of wave cycles ac-

cumulated from 10 Hz to the final frequency of gravi-
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