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1. Intfoduction

Let D be a domain spread over the complex plane C with C® smooth
boundary 0D. Suppose that D has a nono-trivial cycle 7. Then there exists a
unique L? harmonic differential ¢ on D such that [, w= (w, % 0)p for all C*

closed differentials w on D. We put ﬂ=|| ol5. Then * ¢ and u are called the
reproducing differential and the harmonic module for (D, y) (see L. V. Ahofors
[2]). The geometric meaning of # was originally studied by Y. Kusunoki [6]
and R. Accola [1]. We now let the domain D (t) over C and the cycle y(t) €D
(t) vary C® smoothly with a complex parameter ¢ in a disk B={|¢{| <7}, where
D(0) =D and 7(0) =7. For any t€B, we have the reproducing differential % ¢
(t, z) and the harmonic module g (t) for (D (t), r(t)), so ¢ (t) is a function on
B. Weputwl(t,z)=c(t z)+ikolt z)=f()dz |w|t 2) =|f¢ 2)|, and

%=%de for zED (t). We here put D= U ,e5(t, D(t)) and0D = U ;5 (¢, OD

(t)). Thus D is a complex 2 dimensional domain spread over B X C. Let
¢ (t, z) be a defining function of 09, that is, ¢ (t, z) is a C® function in a
neighborhood ¥ of 09 over B X C such that D NY¥ (resp. 89) = {p <0 (resp.

=0)} and %f*O on 09. We define, for (¢, z) €09,
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Note that neither k; (¢, z) nor k;(t, z) on 09 depends on the choice of ¢ (¢, 2).
In [4] we call ky (¢, 2) the Levi curvature of 0D at (t, z), and proved the follow-
ing variation formulas:
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