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Sm ooth projective varieties w ith  th e  am p le  vector

bundle Â Tx  in  any characteristic

By

Koji Clio and EIICHI SATO

In  th e  p resen t paper w e  de term ine  th e  s tru c tu re  o f  sm ooth projective

varieties w ith the am ple vector bundle AT  . If  X  is  a projective space or

smooth hyperquadric, A T  i s  an ample vector bundle . W e consider the  con-

verse and obtain the following:

Main Theorem. Let X be an n-dimensional smooth projective variety de-

f ined over an  algebraically closed f ield  w hose characteristic is arbitrary . A ssume

that A Tx  is ample. T h e n  w e  have the following:

1) if 5 , then X  is isom orphic to a projective space o r a hyperquadric. (see
Theorem 6.12 and Theorem 7.11)

2) if  the characteristic of  the base f ield is  z ero and n  3 ,  then the same conclu-
sion as  in  1) holds. (see C orollary  4.5 and Theorem 5.6).

M ori [M o2] proved that a  smooth projective varie ty  w ith  the am ple tan-
gent bundle is a projective space in  any  characteristic . S iu-Y au [S - Y] inde-
pendently proved Frankel conjecture th a t an n-dimensional compact Kaehler
manifold of positive bisectional curvature is biholom orphic to the projective
sp a c e . H e re  w e  m ust notice th a t th e  positivity o f  bisectional curvature im-
plies the ampleness of the tangent bundle over the complex number field.

A n interesting problem  to consider next is to determ ine the structure of
variety with semi-ample tangent b u n d le . In  differential geometry Mok [Mold
show ed that if  X  i s  a com pact complex manifold carry ing  a  k aeh le r  metric
with non-negative bisectional curvature, then the universal covering is a  pro-
duct of C ", projective space  and  Hermitian symmetric m anifold  of rank. 2 .
H ere w e m ust have  in  m ind  that th e  non-negative bisectional curvature im-
plies the  semi-ampleness of the tangent b u n d le . In  this m eaning it seem s to
us tha t ou r Main theorem  is of significanse as the next step  fo r the  study of
manifold with semi-ample tangent bundle.

Concerned with the subject stated above we have an attempt to determine
the structure of Fano varieties by m eans of the quantity o f rational curves of
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