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Figure1 (Color online) Emitting angle ¢;, of photons as a function of
the azimuthal angle @, of the position of a pulsar orbiting around the
central black hole of Sgr A*. Subfigure (a) shows the results for case a =
0.998 and subfigure (b) shows the results for casea = 0. For compari-
son, subfigure (c) shows the corresponding results in the flat space-time.
The orbital radius is taken to be 10Mpyy, and B, is the observing angle.
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Figure 2  (Color online)Time delay of the received beam versus the
azimuthal angle (@em) of the position of a pulsar orbiting around the
central black hole of Sgr A*.Subfigure (a) shows the results for case
a = 0.998 and subfigure (b) shows the results for case @ = 0. The orbital
radius of pulsar is taken to be 10Mpyy, and B,y is the observing angle, the

time is in unit of My ( 1 Mpy is equivalent to GMBH/c3 =19.7 s for the
black hole of Sgr A*).
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Figure 3
function of the SMBH spin for three values of observing angle when
pulsar locates the position (rem = 10Mpg, Bem = 90°, Pem = 90°). Oops is
the observing angle, the time is in unit of Mpy (1 Mpy is equivalent to
GMBH/C3 =19.7 s for the black hole of Sgr A*).

(Color online) Time delay induced by the SMBH spin as a
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Light propagation in the strong gravitational field of
pulsar-black hole binary system
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Pulsar is the most accurate clock in our universe, the accuracy of its period is more than that of atomic clock. If pulse beams
from pulsars pass through a black hole on their way to the Earth, they could be strongly deflected by the black hole. In
principle, the received beams could be used as the probe for investigating the strong gravity near the event horizon of black
hole. In this work, we investigate the effects of the strong gravity on the trajectory and time delay of pulse beams from a
pulsar moving around the supermassive black hole (SMBH) which is believed to reside at the Galactic Center. Our results
indicate that the trajectory and time delay sensitively depend on the observing angle. The larger the observing angle, the
stronger the effects of the gravity. Compared to the gravitational mass of black hole, its spin has little effect on the trajectory
and time delay of the pulse beams. If the observing angle is small, the effects of black hole spin can be neglected; therefore,
future telescopes with high precision accuracy and sensitivity are needed to explore the effects of black hole spin.

galactic center, pulsar-black hole binary, light bending, time delay
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