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- ACTIONS OF LINEAR ALGEBRAIC GROUPS OF EXCEPTIONAL TYPE ON PROJECTIVE VARIETIES

f . 3\
Main Theorem (W)

X: smooth proj. var. of dim. n/C,

G: simple linear alg. group of exceptional type,
G ~ X: non-trivial, n = rg + 1.

Then X is one of the following:

(1) S, () 0%,
(3) Eg(w1), @) Gr(wy + wy),
BYxC,

where Y is Eg¢(w1), E7(wy), Es(wy),
Fyw1), Fo(ws), Gz(w1) or Giwy)
and C is a smooth curve,

(6) P(Oy ® Oy(m)),

where Y is as in (5) and m > 0.

Furthermore, the action of G is unique for each case

if G is simply connected.

o Known Results (Andreatta’s Work)

G ~ X, G: simple alg. gp. of Dynkin type.

n:=dimX > rg,

*rg :=min{ dimG/P | P C G : parabol. subgp. }

TABLE
G rg (Xst.n=rg|Glrg| Xstn=rg
A Bl Eg|16 Eg(w))
Bj2l-1| Q' |Eq27 Eq(w))
Cli-1 Pt |Egl57 Eg(w))
Di21-2| QY2 |F4l15 Falw))
B Ga| 5 |Go(wy) or Ga(wa)

w: dom. int. weight of G
Vi: irr. rep. sp. of G with highest weight w
G(w): min. orbit of G in F(V,,)

Question

n = rg + 1| = What kinds of varieties appear?

Theorem [A, "01]
If n = rg + 1 and G is classical, then X is one of the following:

(1) P, (2) 0",

(3) P(Tg2), (4) Ca(w) + wy),

(5) ¥ x C, where Y is P"~! or 0"~! and C is a smooth curve,
(6) P(Oy @ Oy(m)), where Y is as in (5) and m > 0.

Furthermore, the action of G is unique for each case if G is simply

connected.

o Points of Our Argument

G-equiv. extremal contraction of X + G-orbit

U

determination of the structure of X.

Different point
G: classical = G-orbit: well-known var.

G: except. = G-orbit: not well-known var.

Example

X: non-G-homog. var. with p(X) = | = 3G/P c X: ample div.

* G: classical

=G/P=P" or Q"

= X = P" or Q" (well-known fact).

* G: exceptional

= G/P = Eglw)), Er(w)), Eg(w)), Falw)), Falws), Ga(w)) or
Galwy).

= X = P% 0% or E4(w) by the following.

(X, L): srﬁ.ipbla}ized var. s.t. A € |L|: homog. var. with p(A) = 1.
If dimA > 2, then (X, L) is one of the following:

M) @™, 0pn(@), i= 1,2, (2)(@™,0gm(D),

(3) (G(2,C*™), Opyicker( ). (4) (Eg(wy), OEq(w)(1)-
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