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We give two-term small-time approximation for the trace of the Dirichlet heat
kernel of bounded smooth domains for unimodal Lévy processes satisfying the lower
and upper weak scaling conditions. Such result has been proved before for the
Wiener process by van den Berg [4], for symmetric stable processes by Bañuelos and
Kulczycki [1], and for the relativistic stable processes by Bañuelos, Mijena and Nane
[3] and Park and Song [5]. We have the following asymptotics.

Theorem 1. If the boundary of a bounded open set D ⊂ Rd is smooth, then tr(t,D)
for small t > 0 equals pt(0)|D| − C(t)|∂D| plus lower order terms.

Here pt is the transition density of the Lévy process and C(t) is a constant
independent of the domain, de�ned by means of the Dirichlet heat kernel of the
half-space.

Our statement resembles the two-term asymptotics for Lipschitz domains (Brown
[6], Bañuelos-Kulczycki-Siudeja [2], Park-Song [5]). For smooth domains, however,
we can additionally estimate the error of the approximation. Our error bounds
involve smoothness radius of the domain, the characteristics of the weak scalings
and the potential function of the corresponding ladder-height process.
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