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Abstract: The analysis of the dependence of the average radius of the shadow
and asymmetry (distortion) parameter from the spin parameter and KRZ parameters
have been performed. Among the effects of other parameters the effect of the first
parameter is dominant in changing the average radius of the shadow
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One of the main problems of gravity theories is to test the theory in strong field
regime with high accuracy. However, the LIGO-Virgo experiments on gravitational
wave observation [1-2] and observation of black hole shadow image at the center of
M87 elliptic galaxy [3] give us the opportunity to develop new tests of general
relativity and modified/alternative theories of gravity in the strong field regime. In
this note we plan to study shadow of the black holes described by the parametric
spacetime metric proposed in [4].

The lowest-order metric expression of the KRZ parametrization has the
following form [4]:
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We have studied the shadow of the black hole described by the parametrized
KRZ spacetime. It has been shown that the parameters 6; and &4 can change the size
of the shadow but with opposite effect. The parameter 6, makes the shadow deviate
from the center, the parameter 85 also can change the size of the shadow but effect is
relatively weak. The parameters 63 and d¢ can change the contour shape. The shape of
the shadow has different sensitivity to different parameters: the shadow is more
sensitive to parameters 01, 0,, 04 and less sensitive to parameters 83, ds, 0. The effects
of the parameters &; and dg to the shape of shadow is very weak-and almost
negligible (compare with [5] where authors have neglected the effects of 67 and 68
on the iron line in the X-ray spectrum of black holes).

One of the main results of this paper is the analysis of the dependence of the
average radius of the shadow and asymmetry (distortion) parameter from the spin
parameter and KRZ parameters. Among the effects of other parameters the effect of
parameter &; IS dominant in changing the average radius of the shadow. On the other
hand the main contribution to the change of the asymmetry parameters comes due to
the presence of the parameter d,. Fig. 1 shows the dependence of R and A as a
function of the spin parameter (Kerr metric) and 6; (KRZ metric) for the fixed values
of inclination angle 6y = n/4 and the spin parameter a = 0.5. From Fig. 10b one can
casily see that the 6; and &4 have a greater impact on R, but with different trend: when

01 increases the value of R decreases and when d4 increases the value of R increases.
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Fig. 1 Average radius R (top row) and asymmetry parameter A (bottom
row). The
first column corresponds to the Kerr metric with the values of spin 0 <a <1, the
second column corresponds to the KRZ metric with different values of 6; and the spin
a=05
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