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Abstract

In this paper, we aim to investigate the relationship between the thermodynamic phase of a
charged anti-de Sitter black hole and the dynamic behavior of scalar perturbations around it. To
achieve this goal, we first examine the thermodynamics of the charged anti-de Sitter black hole
and analyze the isocharge phase transition between small and large black holes. Next, by
considering a scalar field within the background of black hole, we solve the Klein-Gordon
equation using the shooting method to determine the frequency of quasi-normal modes. Finally,
we compare the behavior of the frequency of quasi-normal modes in the small and large black
hole phases, demonstrating the distinct slope of the imaginary part versus the real part curve in
these phases. This suggests that the thermodynamic phase and phase transition of the black hole

can be identified through the dynamic properties of scalar perturbations around it.
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6.55 0.02703 0.2435218781 - 0.1758327615 i
6.58 0.02705 0.2437915081 - 0.1766290137 i
6.61 0.02708 0.2440628655 - 0.1774252943 i
6.64 0.02711 0.2443359527 - 0.1782216075 i
6.66 0.02712 0.2445189719 - 0.1787525036 i
6.67 0.02713 0.2446107708 - 0.1790179577 i
6.69 0.02715 0.2447949466 - 0.1795488795 i
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