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100. Microlocal Study of Sheaves. I
Contact Transformations

By Masaki KASHIWARA™) and Pierre SCHAPIRA**)

(Communicated by Heisuke HIRONAKA, M. J. A., Oct. 12, 1983)

0. Introduction. In [2] we defined the micro-support of a com-
plex of sheaves F' on a real manifold X and studied its functorial
properties. With this tool, we are now able to quantize contact trans-
formations for any sheaves. We prove that such q.c.t. commute with
the Sato microlocalization, and when the manifolds are complex ana-
lytic we prove that the structure sheaf Oy is invariant by q.c.t.

1. Let X be a real manifold of class C* @<a< o0, or a=w), T*X
its cotangent bundle, and n the projection from 7*X to X. Let A be
a commutative ring. We denote by D*(X) (resp. D*(X)) the full sub-
category of the derived category of complexes of sheaves of A-modules
on X whose cohomology is bounded from below (resp. bounded).

Let F € Ob(D*(X)). The micro-support of F', SS(F), is a closed
conic subset of T*X defined in [2]. Let 2 be a subset of 7*X. We
set:

E@D)={F € Ob(D*(X)); SSFYN Q2 =0}.
Let S(2) be the set of morphisms in D*(X), u: F—G, such that the
mapping cone of u belongs to £(2). Then S(£) satisfies the axioms of
[1], which enable us to localize D*(X) by S(£2). We denote by D+*(X, Q)
the triangulated category so constructed (for pe T*X we write
D+(X, p) instead of D*(X, {p})).

Let g, be the j-th projection from X X X, (j=1,2) and let 4 be the

diagonal of X XX. For F and G ¢ Ob(D*(X)), we define:

phom (F, G)=p, (R Hom (¢;'F, ¢iF)).
Recall that for a submanifold Y CX, u,(x) is the functor of the Sato
microlocalization along Y([4]). Thus ghom (F, G) is a complex of
sheaves on T*X ~TH#X x X),

Proposition 1. Let pe T*X. Then there exists a natural iso-
morphism :

Homy. x,,, (F, @) =H(¢hom (F, G)),.

2. Let (¥, 0) be a real symplectic vector space, and 4, 2,, 4, three
Lagrangian planes in . Let g be the quadratic form on 2,®2,®2,
given by :
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