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Harmonic and Killing tensor fields in Riemannian
spaces with boundary.

By Kentaro YANO
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In a previous paper [56], we have generalized some of the results on
harmonic and Killing vector fields stated in Yano and Bochner [6] to the
case of Riemannian spaces with boundary.

The purpose of the present paper is to do exactly the same thing for
harmonic and Killing tensor fields. The study of harmonic tensor fields in
such Riemannian spaces has been already started by Duff and Spencer [3],
Conner [2] and Nakae [4].

§1. Fundamental formulas.

We consider a compact manifold M which is the closure of an open
submanifold of an n-dimensional orientable Riemannian manifold V, of class
C” (r=2) with a positive definite metric ds?*=g,(E)dE"dEA (k, A,+--=1, 2,---, ) and
which is represented, in a neighborhood of each point on the boundary B of
class C" by é"=0. It follows that B is an (#—1)-dimensional compact orien-
table submanifold (see, Chern [1]). The boundary B is represented locally
also by ;

(1> EE:EE(WIL) (/Z) ir .7) :17 2)"'7 n——l)
in UP)N M, UP) being a coordinate neighborhood in V, of a point P on B.

We put Bi*=0,6"=0E%/07", 'g=Bj"Bi*g,, and denote by N* the unit normal
to B such that N* and Bi", By, B,_," form the positive sense of M and by
g and ‘g the determinants formed by g,, and ‘g;; repectively.

Denoting by ‘p; the covariant differentiation of van der Waerden-Bortolloti
with respect to ‘g along B, equations of Gauss and those of Weingarten can
be written respectively in the form

2 7iBif=H;N*,
€y 'piN*=—H}B;",
where Hj; is the second fundamental tensor of B with respect to the normal
N*.

Now, Stokes’ theorem states: We have, for an arbitrary vector field #*
in M,



