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It is well known that differential equations with fractional derivatives turned out to be suitable
to describe in a very good way various physical phenomena in areas like rheology, biology,
engineering, mathematical physics, etc. One of the open problems in this field is finding some
easy and effective methods for solving such equations. Such problem becomes even more difficult
when multiple fractional in time derivatives are involved in the equation. In this talk we consider
the Cauchy-type problem associated to the time fractional partial differential equation:{

∂tu + ∂βt u−∆u = g(t, x), t > 0, x ∈ Rn,
u(0, x) = u0(x),

where the fractional derivative ∂βt is in Caputo sense. We provide a sufficient condition on the
right-hand term g(t, x) to obtain a solution in Cb([0,∞), Hs). We exploit a dissipative-smoothing
effect which allows to describe the asymptotic profile of the solution in low space dimension. As
a corollary of this latter result, we investigate a class of nonlinear perturbations of the problem,
for which global-in-time small data solutions exist and we show that their asymptotic profile is
independent on the nonlinear perturbation.
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