Estimates on the Density of Brownian Motion with Singular Drift

Renming SONG, University of Illinois, USA, E-mail: rsong@math.uiuc.edu
Panki Kim

KEY WORDS: Brownian motion with singular drift, heat kernel, Kato class, boundary Harnack inequality

MATHEMATICAL SUBJECT CLASSIFICATION: 58C60, 60J45

Abstract:
Let d > 3 and let = (u!, ..., u?) with each p’ being a signed measure on R? satisfying
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The existence and uniqueness of a continuous Markov process X on R?, called a Brownian motion with singular drift
1, was established by Bass and Chen recently. In this paper we study the potential theory of X. We show that X
has a density ¢ and that there exist positive constant ¢;, ¢ = 1,---,9 such that

cglz—

Cegt,—d yl? 4 _csle—yl?
cre 2 2e 2w < gt x,y) < cae®lt 2e 7

and )
|qu#(ta z, y)' S C7€C8tti%€7 CQ“;;M

for all (t,z,y) € (0,00) x R* x R?. We further show that, for every bounded C''-domain D, the density ¢*'” of

X P the process obtained from X by killing upon exiting from D, has the following estimates: For any T > 0, there

exist positive constants C;, i = 1,---,5 such that
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where p(z) is the distance between z and dD. Using the above estimates, we prove a parabolic Harnack inequality
for X and boundary Harnack inequality for nonnegative harmonic functions of X.

IVag P (t,2,y)| < C5(1 A

References

[1.] Bass, R.F. and Chen, Z.-Q. (2003). Brownian motion with singular drift, Ann. Probab., 31, 791-817.



