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We studied the long time behavior of solutions of wave equations with absorbtion |u(t, x)|p−1u(t, x) and damping with

space-time dependent potential a(t, x)ut(t, x), where a(t, x) ∼ a0(1 + |x|)−α(1 + t)−β for large |x| and t; a0 > 0. For

α ∈ (−∞, 1), β ∈ (−1, 1) and 1 < p < (n+ 2)/(n− 2) we establish decay estimates for the energy, L2 and Lp+1 norms of

solutions. We used the new technique developed by Todorova and Yordanov, which is able to capture the exact decay of

the wave equations with space dependent coefficients. The presence of a space-time dependent potential, as in our case,

requires modifications of this technique.

1. For exponents α, β such that α ∈ (0, 1) and β ∈ (−1, 1) and 0 < α+ β < 1 we found three different regimes for the

decay of solutions dependent on the exponent of the absorbtion term.

2. In the case α ∈ (−∞, 0] and β ∈ (−1, 1) we found one threshold and correspondingly two different regimes for the

decay of solutions.
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