
Generalization of flat bundles with harmonic metrics (C.S.)

• Category of polarizable regular twistorD-modulesof weight w.

Process analogous to that of M. Saito, constructing a category of polarizable

HodgeD-modules.

Theorem(C.S.)

(1) Kashiwara’s conjecture (decomposition theorem) in this category.

(2) Smooth polarizable twistorD-modules of weight0 correspond to har-

monic flat bundles.
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Comparison results

On a punctured Riemann surface(mainly follows from Simpson 1990):

(C.S.)Polarized regular twistor D-modules of weight 0

on a compactRiemann surface X correspond to tame harmonic flat bundles

on X∗ = X r singular points.

(T.M.) Polarized regular twistor D-modules of weight 0 on an open disc X

with singularity at the center correspond to harmonic flat bundleson X∗ which

are tame at the center of the disc.

On the complement of a normal crossing divisor (Mochizuki 03)

Let X be a product of open discs and let D be a union of coordinate hyper-

planes, X∗ = X r D.

Theorem(Mochizuki) . Polarized regular twistorD-modules of weight0 onX

with singularities alongD correspond toharmonic flat bundleson X∗ which

are tame alongD.



3

Global theory

Theorem. LetX be a projective complex manifold and letD be a normal cross-

ing divisor inX. SetX∗ = X r D.

Semisimple representations ofπ1(X
∗)

x
y

harmonic flat bundles onX∗ which are tame alongD.

Proof

(Corlette 88): The case D = ∅.

(Simpson 90): The case dim X = 1.

(Mochizuki 04 using results of Jost-Zuo): The general case.
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Corollary (C.S.(1) and Mochizuki 03). LetZ be an irreducible projective va-

riety overC. We have then an equivalence:

Semisimple representations ofπ1(Z
o)

(Zo some smooth Zariski non empty open subset ofZ)
x
y

Semisimple perverse sheaves strictly supported byZ

(= ICZ(L), L semisimple local system on someZo)
x
y

Polarized regular twistorD-modules of weight0 strictly supported byZ
(= tame harmonic flat bundle on someZo)
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Proof of the conjecture of Kashiwara

X, Y complex projective manifolds, f : X −→ Y a morphism.

Polarized regular twistor

D-module on X

∼

Mochizuki (NCD)
+ C.S.

decomposition
theorem (C.S.)

=⇒

Semisimple perverse

sheaf on X

Conjecture
of Kashiwara

Polarized regular twistor

D-module on Y Simpson
+ Hamm-Lê D.T.

Semisimple perverse

sheaf on Y


