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Here pM&#8320;
t (x,P) is a generalized heat kernel relative to an operator (1/2)+b on a Riemannian manifold M. P is a sub-

manifold of M, M&#8320; is a tubular neighborhood of P and b is a vector field on M. When is the Laplace-Beltrami opera-

tor the expansion coefficients b(x,P) are geometric invariants generalizing the usual heat kernel coefficients: b&#8320;=1.

b&#8321;(y&#8320;,P) =(1/(12))3&#8721; <H,i>+ M -3P +&#8721;Maa+&#8721;RM
abab(y&#8320;) -(1/2)& #8214;b&

#8214; 2+(1/2)divb(y&#8320;) The expression for b&#8322;(y&#8320;,P) contains more geometric information and is

too long to be included here. When is the Hodge-de Rham Laplacian the coefficients b(x,P),s are local geometric invariants

which generalizes the heat trace coefficients: b&#8320;(y&#8320;,P) =1 b&#8321;(y&#8320;,P)=(1/(12))3&#8721;
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j ij)+&#8711;(b)(y&#8320;)IV where ij are the curvature 2-forms on the vector bundle &#8743;T*M. The

expression for b&#8322;(y&#8320;,P) contains more geometric information. (Received December 02, 2004)
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