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Elliptic operators with unbounded diffusion, drift and
potential terms

We prove that the realization 4, in LP(RY), 1 < p < oo, of the elliptic operator
A= (1+|$|“)A+b|x|0"1|§—|-V—c|x|5 with domain D(A,) = {u € W?P(RY) | Au €
LP(RY)} generates a strongly continuous analytic semigroup 7(-) provided that
a > 2, > a—2and any constants b € R and ¢ > 0. This generalizes the recent
results in [1] and in [2].

Moreover we prove that the heat kernel k associated to A satisfies
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k(t,z,y) < cre?oret (

for t > 0, |z|, |y| > 1, where b € R, ¢, co are positive constants, Ao is the

largest eigenvalue of the operator A, and v = % The proof is based on the
relationship between the log-Sobolev inequality and the ultracontractivity of a

suitable semigroup in a weighted space.
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