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On polarized surfaces (X, L) with h°(L) > 2,
5(X) > 0, and (L) = ¢(X) + 1
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Abstract. Let (X, L) be a polarized surface defined over the complex number field C.
If hO(L) > 0, then g(L) > q(X) holds, where g(L) is the sectional genus of (X,L) and
q(X) is the irregularity of X. In previous papers, we have studied polarized surfaces
(X, L) with h%(L) > 0 and g(L) = ¢(X). In this paper, we study a classification of (X, L)
with £(X) >0, RO(L) > 2, and g(L) = ¢(X) + 1.
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Introduction

Let X be a smooth projective variety over the complex number field C,
and let L be an ample line bundle on X. Then we call the pair (X, L) a
polarized manifold. The sectional genus g(L) of (X, L) is defined as follows:

g(L) =1+ %(KX + (n—1)L)L" 1,

where K x is the canonical line bundle of X and n = dim X. A classification
of (X, L) with small value of sectional genus was obtained by several au-
thors. On the other hand, Fujita proved the following theorem (see

(2.13.1) in [Fj5)).

Theorem Let (X, L) be a polarized manifold. Then for any fized n =
dim X and g(L), there are only finitely many deformation type of (X, L)
unless (X, L) is a scroll over a smooth curve.

(For a definition of the deformation type of (X, L), see §13 of Chapter II
in [Fj5].) By this theorem, Fujita proposed the following conjecture (see

(IL.13.7) in [Fj5], Question 7.2.11 in [BS]);

Conjecture (Fujita) Let (X,L) be a polarized manifold. Then g(L) >
q(X), where q(X) = h1(Ox): the irregularity of X.
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This conjecture is very difficult and it is unsolved even for the case in
which X is a surface.

In this paper we consider the case in which dim X = 2. If dim X = 2,
then we can prove that g(L) > ¢(X) under one of the following conditions;

(A) w(X) <1,

(B) k(X)=2and h°(L) > 0.

In [Fk2| and [Fk3|, we obtained a classification of (X, L) with g(L) = ¢(X)

under one of the following cases;

(0-1) w(X) <1,
(0-2) k(X)) =2and h°(L) > 0.

Furthermore in [Fk4], we obtained a classification of (X, L) with g(L) =
q(X) + 1 under one of the following cases;

(1-1) #(X) = —oo,
(1-2) k(X) > 0and h°(L) > 0.

In particular if (X, L) is the case (1-2) above, then we determined a type
of the divisor L, but we were not able to classify the type (X, L) in detail.
So in this paper, we consider this case under the condition that h°(L) > 2,
and we get the following theorem;

Theorem 2.1 Let (X,L) be a polarized surface with k(X) > 0 and
RO(L) > 2. If g(L) = q(X) + 1, then (X, L) is one of the following types.

(1) X is birationally equivalent to an Abelian surface and g(L) = 3.

(2) X =FxC,L=2F+C, where F and C are smooth curves such that
g(F) =1 and g(C) > 2. (Here = denotes the numerical equivalence
of divisors.)

(3) X 1is the relatively minimal elliptic fibration which is a quasi-bundle
and has two multiple fibers, and L = Fy + N with g(L) = 3 and
q(X) = 2, where Fy is an irreducible component of some multiple fiber
and N is a smooth irreducible curve of g(N) =2 with NF} = 1.

(4) X is minimal with k(X) =2, L? =1, g(L) = 3, and ¢(X) = 2. Then
there exists a smooth projective surface X', a birational morphism p :
X' — X and a fiber space f : X' — P! such that p is a one point
blowing up of X and the (—1)-curve E is a section of f, any fiber of
f is irreducible and reduced, L = u.(F), and g(F) = 3 for a general
fiber F' of f.
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At present unfortunately we don’t know whether an example of the
case (4) in Theorem 2.1 exists or not. But the above result is very useful to
classify (X, L) of dim X = n > 3 with g(L) = ¢(X) + 1 and dimBs|L| = 0.
We study these (X, L) in a forthcoming paper.

Here we remark that the method in this paper is different from that in
[P

We use the customary notation in algebraic geometry.

The author would like to thank the referee for giving some useful com-
ments and suggestions, which made this paper more readable than in pre-
vious version.

1. Preliminaries

Lemma 1.1 (Debarre) Let X be a minimal surface of general type with
q(X) > 1. Then K% > 2p,(X). (Hence K% > 2¢(X) for any minimal
surface of general type.)

Proof. See Théoreme 6.1 in [De]. O

Theorem 1.2 ([Fkl]) Let (X, L) be an L-minimal quasi-polarized surface
with K(X) > 0. If h%(L) > 2, then (X, L) satisfies one of the following
conditions:

(1) g(L) >2¢(X) - 1.

(2) For any linear pencil A C |L|, the fized part Z(A) of A is not zero and
Bs Ay = ¢, where Apr is movable part of A. Let f : X — C be the
fiber space induced by Aps. Then g(L) > g(C) +2g(F) > q(X) +g(F),
g(C) > 2 and LF =1 for a general fiber F of f.

Proof. See Theorem 3.1 in [Fkl1]. O

Definition 1.3 (See Definition 1.1in [Sel].) Let X (resp. C) be a smooth
projective surface (resp. a smooth curve). A fibration f : X — C is called
a quasi-bundle if all smooth fibers are pairwise isomorphic, and the only
singular fibers are multiples of smooth curves.

Proposition 1.4 Let X be a smooth projective surface. Assume that X
1s manimal and X has an elliptic fibration f : X — C over a smooth curve
C. If ¢(X)=g(C)+ 1, then x(Ox) =0 and f is a quasi-bundle.

Proof. See and in [Sel]. O
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Lemma 1.5 Let f: X — C be a relatively minimal elliptic fibration with
q(X)=9g(C)+1. If f has a section, then X = F x C, where F' is a general

fiber of f.

Proof. (See [Fj4].) By [Proposition 1.4, f is a quasi-bundle. Let C’ be
a section of f. Let ¥ C C be the singular locus of f and U = C' — X.
We fix an elliptic curve E = f~1(x) for x € U. Then by [Fj4], we have a
map ¢ : m(U) — Aut(E, C%). Since ¢(X) = g(C) + 1, m(U) acts on E
as translations. Since degC, = 1, the translation part of Aut(E,C}) is
trivial. Hence ¢ is trivial and we get the assertion. g

Lemma 1.6 Let (X, L) be a polarized surface with k(X) > 0, L? =

g(L) = 2, and A(L) = 1, where A(L) is the delta genus of (X, L) (See

[F71), [F52] or [Fj4]). Then ¢(X) = 0.

Proof. By hypothesis, h%(L) = 2. Since L? = 1, any element of |L| is
an irreducible reduced curves and Bs|L| = {p}. Let ¢ : X --» P! be a
rational map defined by |L|. Then by blowing up at p, we have a fiber
space f : X' — P! where p : X’ — X is blowing up at p. Let D € |L]
be an irreducible reduced smooth curve. (This D exists since L? = 1 and
Bs|L| = {p}.) Then p*D — E is a fiber of f, where E is a (—1)-curve with
pu(E) = p. On the other hand Kx = u*Kx + E. Hence

g(F) = 1+%(le+F)F
=1+ %(u*(Kx +D))(W'D - E)

1
= 1+-2—(KX—|-D)D

Therefore F is a hyperelliptic curve. Hence q(X) = 0 by Fujita’s result
(see also (1.6.18) in [Fj5]). This completes the proof of Lemma. 1.6l O

2. Polarized surfaces with h®(L) > 2, k(X) > 0 and g(L) =
q(X) +1

In this section, we classify polarized surfaces with h°(L) > 2, k(X) >0
and g(L) = ¢(X) + 1.
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Theorem 2.1 Let (X,L) be a polarized surface with k(X) > 0 and
RO(L) > 2. If g(L) = q(X) + 1, then (X, L) is one of the following types.

(1) X is birationally equivalent to an Abelian surface and g(L) = 3.

(2) X =FxC,L=2F+C, where F and C are smooth curves such that
g(F) =1 and g(C) > 2. (Here = denotes the numerical equivalence
of divisors.)

(3) X is the relatively minimal elliptic fibration which is a quasi-bundle
and has two multiple fibers, and L = Fy, + N with g(L) = 3 and
q(X) = 2, where F is an irreducible component of some multiple fiber
and N is a smooth irreducible curve of g(N) =2 with NF} = 1.

(4) X is minimal with k(X)) =2, L? =1, g(L) = 3, and ¢(X) = 2. Then
there exists a smooth projective surface X', a birational morphism p :
X' — X and a fiber space f : X' — Pl such that u is a one point
blowing up of X and the (—1)-curve E is a section of f, any fiber of
f is irreducible and reduced, L = p.(F), and g(F) = 3 for a general

fiber F' of f.

Proof. By [Theorem 1.2, we have the following two cases. (We use the
notation in [Theorem 1.2.)

Case (A) g(L) > 2¢(X)— 1.

Case (B) Z(A) # 0, BsAy = ¢, g(C) > 2 and LF = 1. Then g(L) >
9(C) + 2g9(F).

(I) First we consider the case (B). Then ¢(X)+ 1 = g(L) > ¢g(C) +
2g(F) > q(X) + g(F). Hence g(F) < 1. Since x(X) > 0, then g(F) =1
and ¢(X) = ¢g(C) + 1, that is, f : X — C is an elliptic fibration with
x(Ox) = 0 by [Proposition 1.4, Since LF = 1, we obtain that any fiber
of f is irreducible, f has no multiple fiber, and KxL = (2¢(C) — 2)LF =
2g(C) — 2. Hence g(C) +2=q(X)+1=g(L) =1+ 1L? + ¢(C) — 1. So
we have L2 = 4. Furthermore since h°(L) > 2 and LF = 1, there exists
an irreducible and reduced curve C’ such that h°(L — C’) > 0 and C’ is a
section of f. Hence X = F' x C by [Lemma 1.5, and there exists an effective
divisor D’ on X such that C' + D’ € |L|. Since KxC' = (29(C) —2)C'F =
29(C) — 2 = 2g(C") — 2, we have (C")2 = 0. Since LF = 1 for any fiber F
of f, we obtain that f has no multiple fiber, any fiber of f is irreducible,
and D’ is a sum of fibers of f. Because L? = 4 and (C")? = 0, we get that
D' = F, + Fy, where F; and F; are fibers of f. For any t € C, we put
(u(t),t) = C' N f~1(t) C F x C. Next we consider the following morphism
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0:FxC— FxC;60(z,t) = (r —u(t),t). Then 6 is an isomorphism and
L = C + Fy + F; by this isomorphism. Therefore L = 2F + C. This is the
type (2) in Th

(I) Next we consider the case (A). Then ¢(X)+1= g(L) > 2¢(X) —1.
Hence q(X) < 2. On the other hand 2 < g(L) = ¢(X) + 1. So we have
q(X) =1 or 2. Hence we get the following two types:

Case (A-1) The case in which ¢(X) =1 and g(L) = 2.

Case (A-2) The case in which ¢(X) =2 and g(L) = 3.

We study these cases by the value of the Kodaira dimension of X.

(IL1) First we consider the case in which k(X) = 0.

Claim 2.2 If xK(X) =0, then (X, L) is the type (1) in [Theorem 2.1.

Proof. (i) First we consider the case (A-1).

(i-1) If X is minimal, then KxL = 0 and L? = 2. Furthermore since
q(X) =1, by the classification theory of surfaces we have x(Ox) = 0. But
by the Riemann-Roch theorem and the Kodaira vanishing theorem, h°(L) =
x(Ox)+ 3(L? — KxL) = 1. So this case cannot occur.

(i-2) If X is not minimal, then KxL =1 and L? =1. Let u: X — X,
be the minimal model of X and L; = u,L. Then L% =2 and Kx,L; =0.
But this (X1, L1) does not occur by the same argument as the case (i-1).

(ii) Next we consider the case (A-2). Then X is birationally equivalent
to an Abelian surface X and g(L) = 3. If X is an Abelian surface, then this
(X, L) is known (See (1.2) in or P.317 Ex (1)). This completes
the proof of Claim 2.2. O

(I1.2) Next we consider the case in which x(X) > 1.
Claim 2.3 If k(X) > 1, then the case (A-1) cannot occur.

Proof. Assume that (g(L),q(X)) = (2,1). Then we get that L? = 1 and
KxL = 1. Since h%(L) > 2 and x(X) > 1, we get that A(L) = 1. By
[Lemma 1.6, we obtain that ¢(X) = 0 and this is a contradiction. O

By Claim 2.3 we assume that (X, L) is the case (A-2).
(I1.2.1) We consider the case in which x(X) = 2.

Claim 2.4 If x(X) =2, then (X, L) is the type (4) in [Theorem 2.1I.

Proof. Let pn: X — X' be the minimal model of X and L' = pu,L. Then
KxL > Kx/L'. Since ¢(X) = ¢(X') = 2, we have K%, > 4 by Lemma 1.1.
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Hence KxL > Kx:/L' > 2 by the Hodge index theorem. Because g(L) = 3,
we have the following two types.

(a) L? =2, KxL =2.

(b) L?*=1, KxL = 3.

(a) The case in which L? =2, KxL = 2.

Then X is minimal by the above argument. So we have (LK x)? > L2K§( >
8 by the Hodge index theorem. But this case cannot occur.

(b) The case in which L? =1, KxL = 3.

First we prove that X is minimal. Assume that X is not minimal. Let
0 : X — Y be its minimalization and A = §,(L), where Y is a smooth
projective surface. Here we remark that A is ample. Then 1 = L? < A?
and 0 < Ky A < KxL = 3. In this case (42, Ky A) = (2,2), (3,1) or (5,1).
By the Hodge index theorem, we get that (A2, Ky A) = (2,2). In this case
g(A) = 3 = q(Y) + 1. But this is impossible by the same argument as in
the case (a). Therefore X is minimal.

Next we prove that dim H°(L) = 2 and dimBs |L| = 0. If h%(L) > 3,
then A(L) = 0 and this is impossible because k(X ) = 2. So we get that
h(L) = 2 and A(L) = 1. By A-genus inequality, we get that dimBs|L| <
A(L) < 1. Since L is ample with h%(L) = 2, we get that dim Bs|L| = 0. Let
® 1 : X --» P! be a rational map which is defined by |L|. Since L? =1 and
dimBs|L| = 0, we get that there exist a smooth surface X’ and a birational
morphism g : X' — X such that p is one point blowing up of X at the
base point of |L|. Then there exists a fiber space f : X’ — P! and f has a
section E of f such that F is the (—1)-curve with dim u(£) = 0. Here we
remark that any fiber of f is irreducible and reduced since L is ample with
L? = 1. For a general fiber F of f, g(F) = 3 and ¢(X’) = 2. This is the
type (4) of this theorem. This completes the proof of Claim 2.4. 0

(I1.2.2) We consider the case in which x(X) = 1.

Claim 2.5 If xk(X) =1, then (X, L) is the type (3) in Theorem 2.1.

Proof. Let f : X — C be an elliptic fibration. Then ¢g(C) < ¢(X) <
g(C)+1. Sog(C)=1or2.

() The case in which f is relatively minimal.

(a.1) The case in which g(C) = 1.
Then ¢(X) = ¢g(C) + 1. Hence x(X) = 0 and f is a quasi-bundle by
[Proposition 1.4 By Lemma 1.6/(ii) in we get that (R!f.Ox)Y = O¢,
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so by the canonical bundle formula for an elliptic fibration,

Kx = [*(Kc® (R'£.0x)") 8 O (m; — DF,)
= 0(Y (mi - DF)
where m; F; is a multiple fiber of f for any .

Since k(X ) = 1, by Proposition 1.3 in , f has at least 2 multiple
fibers. Since L is ample and g(L) = 3, we have the following two types.

(.1.1) L? =1, LKx = 3.

(.1.2) L2 =2, LKx = 2.

First we consider the case (a.1.1). Then 3 = KxL =Y .(m; — 1)LF;
where m; F; is a multiple fiber of f and m; is its multiplicity. If my > 3 for
some k, then my = 3 because f has at least two multiple fibers. But then
LFy =1 because (my — 1)LF, = 2LF;, > 2 and LK x = 3. Therefore LF =
3 for any fiber F. Let m;F; be another multiple fiber. Since KxL = 3, we
obtain that (m; — 1)F;L = 1. Therefore m; = 2 and LF; = 1. But this is a
contradiction because LF = 3 for any fiber F. Therefore m; = 2 for any 3.
Moreover LF; = LF} for any i # j and (m; — 1)LF; = LF; for any i. Hence
J has three multiple fibers, each multiplicity is 2, and LF = 2 for a general
fiber F' of f because KxL = 3. Then L? = 1 and Kx = F} + F, + F3. Since
L? = 1, then Bs|L| is one point. Therefore for some i, Bs|Lgr| = ¢. But
since LF; = 1, we obtain F; = P!. This is a contradiction.

Next we consider the case (@.1.2). Since KxL = 2, we obtain that
f has just two multiple fibers whose multiplicities are 2. We write these
multiple fibers as 2F; and 2F,. Here we remark that F} and F5 are smooth
elliptic curves because f is a quasi-bundle. Since 2 = KxL = (F} + )L,
we get that LFy = 1. Hence h°(L|g,) = 1. By the following exact sequence

0O—-L-F —L— Ll —0,
we get that
0— HY(L-F)— HL) - H°(L|R)

is exact. Because h®(L) > 2 and hO(L|r,) = 1, we get that h°(L — F}) # 0.
Since F) is not ample, there exists an effective divisor N such that N +
Fy € |L|. Since L? = 2 and LF; = 1, N is an irreducible and reduced
curve with N2 = 0 and N is a double covering of C. Here we remark that
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KxN = KxL = 2. Hence g(N) = 2. Let N be a normalization of N and
let 7 : N — N be its morphism. We note that f|yor: N — N — C is
a surjective morphism. Let z; = NN Fj for j = 1,2. Since NF; = 1 for
J = 1,2, N is smooth at x;. On the other hand by construction f|y o is
ramified at x; for j = 1,2. Since g(C) = 1, we get that g(IV) > 2. Therefore
N = N because g(N) = 2. Namely N is a smooth curve. Therefore we get
the type (3) in [Theorem 2.11.

(a.2) The case in which g(C) = 2.

Then KxL > (29(C) — 2+ x(Ox))LF > 2LF, where F is a general
fiber of f. Since g(L) = 3, we have KxL < 3. So LF = 1. If L? = 1, then
any element D of |L| is irreducible and smooth. But since g(L) = 3, D is
not a section of f: X — C. Hence LF = DF > 2. This is a contradiction.
If L? > 2, then L? = 2 because KxL > 2. Since h%(L) > 2, we have
A(L) <2 and dimBs|L| < 1. If dim Bs|L| < 0, then |L| has an irreducible
and reduced curve. But this is impossible by the same argument as above.
If dimBs|L| = 1, then A(L) = 2 and the fixed part Z of |L| is P!. (See
(1.14) in [Fj3]. See also (1.10.4) in [Fj5].) Hence Z is contained in a fiber
of f because g(C) = 2. Therefore Ly is free for a general fiber F of f, and
LF > 2. But this is a contradiction.

(6) The case in which f is not relatively minimal.

Let 1 : X — X; be the relatively minimal model of f : X — C. Then
we have a fiber space f; : X; — C such that f; is relatively minimal. Let
Ly = psL. Then KxL > Kx,L; > 1. Therefore we have the following two
types.

(8.1) L? =2, LKx =2

(82) L2=1,LKx =3

If (X, L) satisfy (3.1), then L? = 3 and L Kx, = 1. (We remark that
h%(L1) > 2.) But by the same argument as the cases (c.1) and (.2), we
get that Kx, L1 > 2 and this (X, L) does not exist.

We assume that (X, L) satisfy (3.2). If L? =2 and L1 Kx, = 2, then p
is one point blowing up and L = p*(L;) — E1, where E} is the (—1)-curve.
Moreover (X1, L) is the type (3) in [Theorem 2.1 by the above argument.
If h9(L) < h%(Ly), then A(Ly) < 1 because h°(L) > 2. By a Fujita’s result
(see e.g. Corollary 6.13 in [Fj5]) we get that ¢(X) = 0. Hence g(L) = 1 and
this is impossible because x(X) > 0. Hence h°(L) = h°(L1) and u(E,) €
Bs|L;|. But this is impossible because L; is the type (3) in [Theorem 2.1
and L does not become ample. Therefore L% = Jor H5and 1Ky, = 1.
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Then g(C) =1 or 2, because ¢(X)=g(L)—1=2.

If g(C) =2, then Kx,L; > (29(C) — 2+ x(Ox))LF > 2. So this case
cannot occur.

If g(C) =1, then ¢(X) = ¢g(C) + 1 and x(Ox) = 0 by [Proposition 1.4
By the canonical bundle formula, Kx, = > (m; — 1)F;, where m;F; is a
multiple fiber of f; with m; > 2. But since x(Ox) =0 and ¢(X) = ¢g(C) +
1, f1 is locally trivial or the number of multiple fiber of f; is greater than
one (Proposition 1.3 in [Se2]). But this case cannot occur since L1 Kx, = 1

and L; is ample. This completes the proof of Claim 2.5. O
By the above, we get the assertion of [Theorem 2.1I. O
Remark 2.6 We consider the type (4) in [Theorem 2.1. If there exist a

smooth projective surface X’ and a fiber space f : X’ — P! such that
q(X') = 2, g(F) = 3 for a general fiber F of f, f has a section E of f,
any fiber of f is irreducible and reduced, and E is a (—1)-curve, then there
exist a smooth projective surface X and a birational morphism p : X' — X
such that u is the blowing down of E. We put L = pu.(F + E). Then L is
ample with L? = 1, g(L) = 3, ¢(X) = 2, and h°(L) = 2. In [C] Cai gets a
classification of a fiber space f: X — C with g(F) =3 and ¢(X) — ¢g(C) =
2. But it is unknown whether there is an example of f : X — P! with
k(X) =2, g(F) =3, ¢(X) = 2, any fiber of f is irreducible and reduced,
and f has a section E such that F is a (—1)-curve.

References

[Ba] Barth W., Abelian surfaces with (1,2)-polarization. Advanced Studies in Pure
Mathematics 10 (1987), 41-84.

[BS]  Beltrametti M.C. and Sommese A.J., The adjunction theory of complex projective
varieties. de Gruyter Expositions in Math. Vol. 16, Walter de Gruyter, Berlin,
New York, 1995.

(C] Cai J.-X., Irregularity of certain algebraic fiber spaces. Manuscripta Math. 95
(1998), 273-287.

[De]  Debarre, O., Inégalités numériques pour les surfaces de type général. Bull. Soc.
Math. Fr. 110 (1982), 319-346; Addendum. Bull. Soc. Math. Fr. 111 (1983),
301-302.

[Fjl]  Fujita T., On the structure of polarized manifolds with total deficiency one I. J.
Math. Soc. Japan 32 (1980), 709-725; II. J. Math. Soc. Japan 33 (1981), 415-434;
II1. J. Math. Soc. Japan 36 (1984), 75-89.



On polarized surfaces with g(L) = q(X) + 1 549

Fujita T., Impossibility criterion of being an ample divisor. J. Math. Soc. Japan
34 (1982), 355-363.

Fujita T., Polarized manifolds of A-genus two. J. Math. Soc. Japan 36 (1984),
709-730.

Fujita T., On certain polarized elliptic surfaces. Geometry of Complex projective
varieties, Seminars and Conferences 9 (1993) Mediterranean Press, 153-163.
Fujita T., Classification Theories of Polarized Varieties. London. Math. Soc. Lec-
ture Note Seris, vol. 155, Cambridge University Press, 1990.

Fukuma Y., On sectional genus of quasi-polarized manifolds with non-negative
Kodaira dimension. Math. Nachr. 180 (1996), 75-84.

Fukuma Y., On polarized surfaces (X, L) with h°(L) > 0, x(X) = 2, and g(L) =
g(X). Trans. Amer. Math. Soc. 348 (1996), 4185-4197.

Fukuma Y., A lower bound for the sectional genus of quasi-polarized surfaces.
Geometriae Dedicata 64 (1997), 229-251.

Fukuma Y., On polarized surfaces (X, L) with h°(L) > 0, x(X) > 0, and g(L) =
q(X) + 1. Geometriae Dedicata 69 (1998), 189-206.

Lange H. and Birkenhake Ch., Complezx Abelian Varieties. Springer-Verlag, Berlin
(1992).

Serrano F., The Picard group of a quasi-bundle. Manuscripta Math. 73 (1991),
63-82.

Serrano F., Elliptic surfaces with an ample divisor of genus 2. Pacific J. Math.
152 (1992), 187-199.

Department of Mathematics
Faculty of Science

Kochi University

Akebono-cho, Kochi 780-8520
Japan

E-mail: fukuma@math.kochi-u.ac.jp



	Introduction
	Theorem Let ...
	Theorem 2.1 ...

	1. Preliminaries
	Theorem 1.2 ...

	2. Polarized surfaces ...
	Theorem 2.1 ...

	References

