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About the Study
A photon sphere is referred to as the geometrical shape shaping a 

black hole shadow. The mechanism is well understood for static or 
stationary black hole space-times inclusive of the Schwarzschild and 
the Kerr space-times. In this paper, we inspect and explicitly specify 
a photon sphere that shapes a black hole shadow in a 
dynamical space-time whilst taking the global structure of the 
space-time into account. We consider dynamical and eternal black 
hole instances of the Vaidya space-time, which represents a 
spherically symmetric black hole with accreting null dust. First, we 
numerically display that there are the dynamical photon sphere and 
photon orbits similar to the shadow edge in a moderate accretion 
case. Second, the photon spheres are derived analytically in 
unique instances. Finally, we discuss the relation between our 
photon sphere and the numerous notions described as a photon 
sphere generalization.

Concerning black hole shadow observations, there are critical 
aspects. First, the radius is a threshold for photons coming from 
distance light sources to escape to infinity or fall into the black hole. 
In the observer`s sight, there exists an area from which the photons 
can't come in principle. This dark region is known as a black 
hole shadow. Second, the photon sphere accumulates photons 
along edge the radius. If light source emit photons for a protracted 
time, a sizable range of photons circle round the sphere and sooner 
or later get away to infinity. Then the observer observes a very bright 
shadow edge similar to the photon sphere as virtually determined 
through the Event Horizon Telescope.

In dynamical instances, it's difficult to define a photon sphere as a 
structure that shapes a black hole shadow even in spherical 
symmetry. This is because there are not so many exact solutions to

the Einstein equation which can be physically reasonable and the 
geodesic equation does now no longer reduces to one-dimensional 
radial ability hassle because of the absence of the conserved energy. 
Although numerous generalized notions of photon sphere were 
proposed from numerous factors of view, not so many examples in 
dynamical cases are known yet. The goal of this paper is to specify 
dynamical photon spheres that form black hole shadows in particular 
instances.

In the Schwarzschild space-time, a null geodesic at the photon 
sphere is a circular orbit and it comes from the beyond time-
like infinity and is going to the future time-like infinity. This approach 
that despite the fact that the geodesics at the photon sphere are null, 
they do not fall into the black hole or escape to the null infinity. We 
name this kind of null geodesic a `neutral` null geodesic. Next, 
allow us to keep in mind null generators of the photon sphere 
beginning shape a north pole. We anticipate that those geodesics 
have barely special azimuth angle. When one of the geodesics 
reaches the South Pole, the other geodesic additionally reaches the 
identical factor because of the spherical symmetry. Repeating this 
argument, we discover that those geodesics intersect infinitely many 
times, after which there are an countless range of conjugate factors. 
Note that this end holds for each instance while the geodesics are 
destiny and beyond directed. Thus, the dynamical photon sphere 
derived on this paper is a wandering set.
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