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Die Vortrige finden alle im "GroBen Hérsaal" (Wegelerstrafie 10) statt. Erfrischungs-
pausen mit Tee: Mittwoch und Donnerstag 11.15-12.00 Uhr vor dem Grofen Hbrsaal,

nachmittags ab 15.30 Uhr im Diskussionsraum Beringstrafie 1. Die Post liegt wahrend
der Teepausen aus. Tischtennis im Keller des Hauses BeringstrafBe 4. Den Tagungs-
beitrag bitte an Frau Gerber (SFB-Biiro Beringstr. 4) bezahlen. Alle Tagungsteil-
nehmer mdgen sich bitte in die Teilnehmerliste eintragen. Teilnehmerlisten und
andere Informationen liegen vor dem Diskussionsraum Beringstrafe 1 aus.

Alle Tagungsteilnehmer mit ihren Damen oder Herren sind herzlich zum Empfang des
Rektors eingeladen. Zeit: Donnerstag, den 7.6., 20.00 Uhr. Ort: Festsaal der Univer-
sitaAt (Hauptgebiude), Eingang von der StraBe "Am Hof" durch das Tor gegeniiber Buch-
handlung R8hrscheid.
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Tischtennis im Keller des Hauses BeringstraBe 4.

Den Tagungsbeitrag bitte an Frau Gerber (SFB-Blro, Beringstrafe 4) bezahlen.

Alle Tagungsteilnehmer mégen sich bitte in die Teilnehmerliste eintragen.
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Die Vortrdge finden alle im "GroBen HOrsaal" (WegelerstrafBe 10) statt.
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vor dem grofen Hdrsaal, nachmittags ab 15.30 Uhr im Diskussionsraum Beringstr. 1.

Die Post liegt wdhrend der Teepausen aus.
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Titel: (Converse Galois problems over cyclotomic fields -

Autor: F, Bogomolov

Adresse: Moscow, USSR, Math. Inst. of the Aecademy of Science.
V=333 ul, Vavilova 42. Dept. of Algebra

This report is devoted to the results of G. Bely [1] on the "convers
Galois problem" of constructing an extension K' of a number field
K with a given Galois group B . Of course the case K = @ is the
one we really want. But is much easier to deal with the maximal
abelian extension Qab of the field Q@ . The main result of [1] is
the construction of such extensions of Qab -for groups from the
following list of Chevalley groups:

1) GL(n,q), SL(n,q), PSL(n,q)

2) S0(2n+l,q), q odd

3) CSp(2n,q), Sp(n,q), PSp(2n,q) , q odd and q#9 if n is even

4y u(n,q), SU(n,q), PSU(n,q), q odd and q#81 if n is even.
In fact, in [1] a specific finite abelian extension L, of Q is
described over which the Galois group G can be realized.

We describe the main steps of the proof and also some other ideas
of Bely. We start with a general construction. Consider the field Q(t)
of rational functions of one variable t over @ and the maximal
extension K of this field which is ramified only at ¢t=0, 1, ® . The
field K includes @(t) and is a Galois extension of Q(t). We
obtain the following exact sequence for GK = Gal(K/Q(t)) :

(1) 1+ F > G > Gl®a) » 1
The group F 1is the "geometrical" Galois group of all finite coverings
of ZE1 ramified only aé 0,1, . Therefore F is the completion
of the free group on two generators wl(Pl-{O,i,m}) in the topology
induced by the subgroups of finite index in Ty The exact sequence
(1) is constructed by means of a homomorphism t:Gal(@/@) +Aut F/Inn F,
where Inn F is the subgroup of inner automorphisms of F . If we
denote the natural cpeclic decamposition subgroups of F at the points
0, 1, » by <x>, <y>, <xy>, respectively, then the main property of
the image 1(o) for o e Gal(@/Q) is that <x%> Vx>, <y°>m<y> :

<«(xy)% v<xy> where ~ means conjugation. So if we define A as the
subgroup of elements ge Aut F satisfying

i) glx) = x*, 0 eZ* (i completion of Z, Z*= invertible element
ii) g(y) = wl with welP,Fl,  iii) gly) » ()*

)s
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then ANInmnF =1 and Tt factors through AcAut F + Aut F/Inn F .
We obtain the following theorem.
Theorem 1: The group G, is the semidirect product of Gal(%/@) and F
constructed by means of a homomorphism t: Gal(@/Q) + A . The homomorphigm
T 1is a monamorphism.
Conjecture (G. Bely): The image of T is not too far from A (maybe a
subgroup of finite index, or even all of A ).

There is also a geometrical result about the subfields of K .
Theorem 2: Iff the curve X is defined over a finite extension of @

there exists a morphism tp:X-+Pi defined over @ and ramified only |
over the points 0, 1, =,

This means that any field L(X), [L:@Ql < « , is a subfield of K .
From the proof we can conclude that an even stronger result holds: if
£1X Pl is any morphism whose ramification points are algebraic, then
1+P1 such that gﬁX+P1 has only
0., 1, » as ramification points. The proof is ohtained by using two

we can choose a polynomial g: P

induction processes. The first gives us a ¢' all of whose ramification
points in P1 are rational. The second uses a function of the type

t -+ t2(6-1)° on PL which maps the U points 0, 1, 2, © tothe
points O,c,» and is ramified at only these 3 points; using it we can
reduce the number of rational ramification points to three.

We now define two special classes of finite groups.

I) The finite group B lies in the class TI' iff B has two
generators a, b such that if a' and b' are two other generators with
a'~a, b'vb, a'b'vab then there exists an automorphism ¢ of B
taking a to a' and b tob'.

II) Bel if we can choose ¢ to be an inner automorphism.

Let A(B,a,b) be the subgroup of finite index of Z consisting of those
elements acZ* with a®~a, b* b, (ab)®vab in B and let L‘B be
the fixed field of A(B,a,b) under the isomorphism Gal(Q /@) = .
Define_ L1'3:>LB similarly but with the extra condition a® = a.
Theorem 3: a) If B e I'', then there exists a covering ¢:X-+P
only at 0, 1, » and defined over LB such that Gal(X/Pl) =B.

b) If Be T, then we can choose ¢ in such a way that all

1 ramifieq

of the automorphisms of the 'geometric" Galois group are defined over Qab1
c¢) If also the center of B is a direct summand of the
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centralizer of the element a in B , then these autcmorphishs are
defined over L. .

Corollary: Under the assumption b) (resp. c) ), there exists a normal
extension of Qab (resp. Lé ) with B as Galois group.

The proof of the theorem uses standard arguments of the Galois theory
for GK and the description of the elements of A . The corollary
follows immediately using Hilbert's irreducibility criterion.

Now we have to prove that the groups'from the list lie in the class
This is done using the following theorem.

Theorem 4 (Sufficient criteria). Suppose that V is a vector space of
finite dimepsion over some algebraically closed field k (in our case,
K will be‘of characteristic 0 ), D= Aut V, H a finite group with
two generacbfé a and b, and p:H~+ D%:an irfeducible representation
such that for some [ ek the matrix p(a)-%-1 has rank 1 . Then

He I'. If also the normalizer of b(H) in D is the prodact of H
and the centralizer of H in D, then HeT.

To apply this theorem we have to choose generators for the groups in
the list by means of their standard embedding in matrix groups, using [2].

References:

[1) G. Bely, On @alois extensions of the maximal cyclotomic field (in
Russian), Izvestiya Axad. Nauk. USSR (1979), vol. 43

[2] R. Steinberg, "Lectures on Chevalley Groups", Lecture Notes, Yale
University
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Let G be a topological group. An irreducible unitary represent-

ation of G is a continuous homomorphism of G into the group of
unitary operators on a Hilbert space, such that no non-trivial
closed subspace is invariant under all the operators in the image.
Such representations can often be realized in some concrete way; for
example if G acts in a nice way as automorphisms of some hermitian
vector bundle ¥’on a manifold M with a measure, then it acts on the
Hilbert space L2(M,2/) of square integrable sections of /. Gelfand
suggested the problem of attaching to abstract representations some
invariants which, for representations of this particular kind,
would be just the dimensions of M and Z/;(This might be thought of
as a step toward realizing abstract representations in a nice way.)

We discuss here the notion of Gelfand-Kirillov dimension
for representations of semisinple Lie groups, and show that it
has several properties suggested by the preceding motivation.
Detailed formulations of most of the definitions and results may
be found in (1) and (4). We attach to a representation (1 ,4)
of such a group G a finitely generated graded module' for the
symmetric algebra S(g) of the Lie algebra of G; then the Gelfand-
Kirillov dimension d(qr ) and the multiplicity m(m ) are the
transcendence degree and multiplicity of this module. Then d(m)
is half the GK dimension of the enveloping algebra U(g) modulo the
kernel I of the differentiated representation, as one would expect
from the strucure of the algebra of differential operators on a
manifold. If Le U(g) is a Laplacian defined with respect to a
positive form on g invarint under a maximal compact subgroup, then
the eigenvalues of (L) have asymptotic properties exactly lixe
those of the eigenvalues of the Laplacian on a compact Riemannian
manifold of dimension d(7 ). Finally, in analogy with the formula

dim(rr ) = tr(7 (1))

for finite dimensional representations, the singularity of the
distribution character of T at 1 is exactly measured by d(77).

The lecture concluded, following Joseph (3), by attaching
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to a "characteristic polynomial" p(w~) on a Cartan subalgebra
of g. This polynomial measures an analogue of dim? in the setting
of the first paragraph, and is related to several more technical
questions in representation theory and harmonic analysis (primitive
ideals in U(g),Fourier inversion of unipotent orbital integrals,
and, possibly the Springer correspondence .) '
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An Einstein manifold is a Riemannian manifold whose Ricei tensor
is proportional to the metric.(Notice that, up to homotheties,only the
sign of the factor of proportionality matters, i.e. +, 0, - .)

Until recently, very few examples of compact (or even complete)
Einstein manifolds were known, namely :
- manifolds with constant sectional curvature,
- irreducible Riemannian symmetric spaces,

Un+3 - some other homogeneous spaces (including a non-canonical
S due to G. Jensen). Notice that the Einstein homogeneous manifolds
are not classified.

1
The first compact nonhomogeneous examples of Einstein manifolds a
came from the solution of the Calabi conject : "if a complex com-
pact manifold M has a K#hler metric and ¢, (M) is zero (resp.
negative definite), then M has a Kihler Eindtein metric with zero
(resp. negative) factor (S.T. Yau, T. Aubin) (see [2] for a survey
of the proofs and references theﬂgin).Notice that the analogous conjec-
turezwith a positive definite c¢ (M)I{fails : the complex surface F1
( €P" with one point blown up) h&s c, (M) positive definite and no
Kahler Einstein metric (known to E. CAlabi).

Very recently, Don Page (cf [1] ) has given an hermitian Einstein
metric with positive factor on F., . His proof uses the Kerr-de Sitter
Lorentzian metric and concepts bo%rowed from general relativity. I
want to give another description of this example : there is an action
of U(2) on F, , such that the principal orbits are 3-spheres with
on%y two 2-sphefes as exceptional orbits. So F, may be viewed as

S”’x[a,b) with the two cogponents of the boun contracted along
the Hopf fibration S”-»3° . Morgover, by U(2)-invariance, the metric
on S”xJa,bl must split as mt+d§ where t parametrize§ [a,b] and fﬂt
is a U(2)-invariant metric on” S” . Such metrics on S” depend upmn
two parameters, the sizes f(t) and g(t) respectively of the fiber
and of the basis of the Hopf fibration . Using B; O'Neill'§ fgrmulas
(cf f3]§ for the two Biemannian submersions : (S7,e, ) —» (S%,g%(t).can)
and (5%)a,bl,o+ dt°) -» (Ja,b[ ,dt°) , one easily Finds that ol + dt
is Einstein if arid only if : :

(1) fgogh - g'f! + £ =0

(2) £ g g" - fele'P g = gog'f + I fpP -2 £0 =0 .

These equations have many solutions, but in order to get a metric
on Fi’ one needs boundary condi@ons (roughly, the Taylor expansion
of g (resp. £ )at a and b is "even" (resp. "odd" 'with first ;
derivative one)). Then one is left with only one solution up to homothe- |
ties : this is Don Page's metric.
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one ) principal orbits and other dimensions. Among others, one has
the following results:

1. The compact Einstein Y4-manifolds with an isometEy group of
dimension bigger than or equal to 4 are S°, TP2, S°xS%, T with
their usual metrics, CP2#IP2 with Don Page's metric and some of
th ir_giscrete quotients. (Notice that F1 is topologically 5

IP<¢# CTP- and %lso the total space of the®unique nontrivial S°-
bundle over S, but this space has many complex structures. )

2. There are hermitian Ricei-flat non-flat U(2)-invariant metrics
on R4 @nd the total spaces of the line bundles ((0), &#(-1), &(-2)
over S—,

3., There is a family of hﬁrmitian Einstein U(2)-invariant metrics
with negative factor on R’ and all the O(-p).

I, Therg_igian hermitian Einstein U(n+1)-invariant metric on
gpnt+ly gpt and families of such metrics on the total space of
line bundles over TP,

[1] DON PAGE. A compact rotating gravitational instanton (preprint.)

[2] Courbure de Ricci et premiére classe de Chern: Séminaire
sur la preuve de la conjecture de Calabi. Palaiseau 1978
Astérisque n® 58. ‘

[3] B. O'NEILL, The fundamental equations of a submersion.
Michigan Mathematical Journal 13 (1966) p. 459-U69.

(L'auteur fait partie de l'Equipe de Recherche Associée au C.N.R.S.
"Analyse Globale" de 1l'Universite de Nancy 1)
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Let %k be a number field and let F be a finite Galois
i extension of k with group G=Gal(F/k). Let V. be a finite
dimensional complex representation space for G, and let L(V,s)
be the Artin L-series corresponding to this representation.

Define r(V) and L(V) by

r(V)

L(V,s) ~ L(V) s as s = 0.

If V 1is the trivial representation of G, then L(V,s) = ‘Sk(s),
r(Vv) = r1+r'2—1 , and L(V) = -hR/w Dby Dirichlet's class-number
formula.

In general, r(V) = w%:dimvc'" - dimVG, where Gw is a

decomposition group for w in G. Much less is known concerning
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the arithmetical nature of L(V). Stark has conjectured its value
as the determinant of a matrix whose entries are linear forms in
logarithms of units of F.

To be more precise, let U = UF’:' be the unit group, let X
be the free abelian group generated by the infinite places v of
P, and let Y be the subgroup of elements of degree O in X.
Consider the G-homomorphism:

U 2, X = R®X

£ \— Z. 'o&”&'”v -V

The image of A lies in [RY by the product formula; by Dirichlet's

theorem A. induces an isomorphism over IR:

N\
RU —* RY.

We may therefore choose a G-isomorphism of the rational spaces:

QH gi— _QY 5 -

and define the quantities:

R(V,®) = det ( 182¢ [(v@en)®)

A(V,%)

L(V) / R(V,%).

Conjecture (Stark-Tate). A(V,¥4) 1is an algebraic number
which lies in the field E generated by the character values of

V. For all o € Aut(E) : A(V,%)" = a(v’,%).

This conjecture is known to be true when:
1. r(V) = O (Siegel).

2. E=Q (Ono, Lichtenbaum, Tate).
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3. V is abelian, k = @ or k = Q(V=d) (Kronecker).

When Ir(V) = 1 this conjecture suggests an explicit analytic
method for the generation of the field F,.

The prescription for defining a regulator at s=0 works
equally well at any negative integer. At s = -n one replaces
U= K10’ by the group K2n+f? , and Dirichlet's theorems by the
results of Borel. An interesting case is to consider is that of
Dirichlet IL~series; at s = -1 the conjecture is true by results
of Bloch. One can also define regulators for p-adie L-series, but

there one gets essentially different conjectures at s = 0 and

s = 1.
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The talk is devoted to a discussion of the following conjectures
about the relation between algebraic K-groups defined by Quillen ;
and zeta-functions of algebraic varieties introduced by Weil.Let X be |

such variety,proper and smooth,over finite field qu and of dimension
: S ix
d.It's zeta-function 3 X(s) = Zx(t) equals to a product H Pi(t)( 1)
R
of characteristical polynomials of Frobenius map.Introduce Zarisxi

sheaves }_(m of Quillen K-groups.Then we assume that groups Hp(X,_}{m)

E
are finite if p<¢m,finitely generated if p = m and trivial if p>m L

(the last statement is xnown only).
. nyy. -1 .

Conjecture. |P2i(q W= # 1 (X’}-{-2n‘4d+i-1)’ iY»o(n>»o) ]

n d-1 . |

|Poq_q @D % 107 T0GKy, g 45-p),121(m0) E

1

This conjecture is consistent with the blowings of varieties and with
the multiplication of them by le. It can be proved for d=oj P 1(q)when
d= 13X=P 3 and for some surfages X which is birationally equivalent to
lP2 over closure of [Fq.The above conjectures gives us a behavior of

ZX(S) in s=-n.Consider now a situation in s=o and d=2.Then we have

Conjecture.

e GEe

2 ‘ Q.
# H (X,Kz)tors# H (X,Kz)

f -1

S (8) ~ 1)
5 —>0

(1-q°)
+ Hl(X,Kg) : (q2 -1)

f = ri NS(X)
This is true for ratinal surfaces,some forms of P2 and for products
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The subject of the talk was to discuss a special case of the fol-

wing general problem. Let [T be an arithmetic subgroup of a reduc-

i tive real Lie group G, . Then the arithmetic group [" acts on
i the symmetric space X = G/K . If the quotient space fT\X is not !
campact we can construct cohomology classes on ['\X by starting
from a cohomology clasétét infinity. These classes are represented
by differential forms E(\, sq/) which are Eisenstein series and
which will be called Eisenstein classes. On the other hand one can r
construct homology classes on ["\X. To get homology classes we em-
bed lower dimensional groups Mcw into G, such that fﬁM = r“(\“Aoa

is still arithmetic and cocompact. Then the fundamental cycle

e e

f"M \X, — ©\X defines & homology class.

Now we ask whether we can construct cases where these cycles and

' B =T o=y (‘
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an-Eisenstein class sit i%ihe same dimension. In this case we
can ask for the value of the Eisenstein class on the cycle which

amounts to the evaluation of the Integral

E(y ’S'lv)
T\ Xy

This is the general problem. We discussed the special case where
Gb‘ = PGL (€) and ["is a very special type of congruence subgroups in
PGLz(EW_lj ). In this case the LEisenstein classes are associated to
certain Grd%sencharaxtergVaf type (1,0) on G}t11 The cycles are
obtained from the unils in quadratic extensions L/Q{ Y. Then the pe-

riod integrals can be expressed in terms of ratios

Ly(X~ §oN, 1/2)
5
Loty ¢ 9

where " 1is a certain ideal c¢lass character on E. For the precise

st atement we refer to the following preprint which will appear in

the Proceedings of the 1979 Colloquium in Bombay

G. Harder Period Integrals of Cohamology Classes which

are represented by Eisenstein Series.
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The aim of this article is to prove the following theorem:
Theorem 1. Every point of S0(%,19)/80(2)xS0(1,19) corresponds to a Kahler
K-3 surface.

From theorem 1 and the following theorem proved by E.Looijenga and C.

Peters in [L & P] . Let X be a K-3 surface and suppose that there exists
a kahlerian K-3 surface X' and a Hodge isometry from H2(X',Z ) onto 5
H2(X,Z ). Then X and X' are isomorphic, in particular, X is kahlerian,
we obtain the following result: Every K-3 surface is a kahlerian one, {

The proof of Theorem 1.

i
b
Definition 1. A K-3 surface is a two dimensional complex manifold with

I
the following properties: a) it is simply connected, b)the canonical clasﬁ

is trivial,
Tt is well xnown fact that H2(X,Z ) is a free abelian group of rank 22. |
The cup product defines in H2(X,Z ) a scalar product with values in Z.

Definition 2. An Euclidean lattice L we will call a free abelian group

L with the scalar product in Z .
So H2(X,Z ) is an Euclidean lattice, which we will denote by HX' In ,
[Sh] chapter 10 it is proved that for every K-3 surface HX is an even i
nimodular lattice with signature (3,19). In{S] it is proved that all i

such lattices are isomorphic. Let me fixed one of them and called it L. 1§

Definition 3. A marked K-3 surface is called a pair (X,f), where X iz

a K-3 surface and f:HXf$ L is an isomorphism of lattices.

Definition 4. An admissible Hodge structure on L of type (1,20,1) on L :

2,0 ¢ 120 4 ylsl & 1€ with the following |

is defined as a filtration F: H H

gumeemeer x|
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ol -5
properties:a) (H2’O+HO’2) =H1’1, where HO?2=5°° ., b) w.w=0 for w#Q€

H2,0, vhere w.w. is the scalar product in L®C induced from L. ¢) w.w> O,

=l 2:0_1 and dim LaC =22.

for w in H™*”, 4) dim H
It is not difficult to prove that M=S0(3,19)/S0(2)xS0(1,19) parametrizes
all .admissible Hodge structures on L of type (1,19,1). M we will call the

moduli space of marked K-3 surfaces.

Another interpretation of M.

From the definition of an admissible Hodge structure it follows that the

Hodge filtration on Ia&f of type (1,20,1),F, is uniquely determined by

2,0 2,0 2,0 21

. Since dim H"’"=1, then H"*" corresponds to a point in P(LmC)=P “-,

21

H
because P parametrizes all one dimensional subspaces in I&C. The con-
dition w.w=0 implies that all admissible Hodge structures F must lie on
a quadric Q in P . defined by the quadratic form that defines the sca-
lar product in L. The condition w.W» O defines an open subset in Q. Ana-

litically this interpretation of M can be represented by the following
formulas:
O B
(x %) \Z£2+1z2f+\z3|2—\24\2-....>()
It is easy to prove that M parametrizes all two dimensional subspaces in

LaR on which the restriction of Q is strictly positive.

Next we will define the period map for marked K-3 surfaces.

Let (X,f) be a marked K-3 surface, then we put to (X,f) the admissible
Hodge structure on L induced by the Hodge structure on HX via f.
PROOF: Let y be a point in M, then as it was said before y defines a two
dimensional subspace in L&R on which Q is strictly positive. This subspace

1,1 1,1

4
we will denote by E&. Let Hy be equal to (E&) . Notice that Hy’ is in

LzR. Let me denote by V={Xe]&;’1\ x.x)%ii. Since the form Q has signa-
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1,1

ture (1,19) on Hy’ V is a disjoint union of two cones vt and V™, where

viIV7=(0). Let me denote. by Eg’l(z )=H* L. Let D=‘x€ H;’ll x.x=-2 § .
For b& D, let sb be the reflection of the vector space H;’l:

8,1 X~ x¥ (X,b)b
These reflections generate a Coxeter group W operating -pr'oper'ly and dis-

continuously on v*. For the proof of this look at P&Sh . The fundamental

domain of W is:

V;= X H:,’i (x,b) O for every b D )
V;, is an open coﬁvex cone in I-@’l. The DeRart product of V;XE£, is an
open set in laR. Let q & V;xEﬁ', be with the following properties: a) q
has rational coordinates in I®R b) g is not an element ‘of Eb" These pro-
perties follow from the fact that all points with rational coordinates in

the open subset V;xEB', is every where dence subset in V;,xE& Let me deno-

te by E y the three dimensional subspace in L®R spanned by EB'I and q. Clear-
ly Q restricted to Ey is strictely positive. From this property of Ey it |
follows that the projective space P2(EymC) in P(I&C) is contained in U f
defined by the inequality (¥.¥ Y. From this fact it follows that the ra-
tional curve P;=P2(Eym0)0 Q is contained in M, where Q is a quadric in
P(LmC) defined by the intersection form Q of L.

Construction of a family of K-3 surfaces over P;_._

Let HC1 be kx elal \ xq=01. Let lP(Hq) be the projective subspace in P(Lzf)
spanned by H,. In [k ana {r] it is proved that all _points of P(Hq)n M

corresponds to algebraic K-3 surfaces if q has the following properties:
a) q.q> 0 and By q is a vector with rational coefficients. From the con-
struction of Ey it follows that we can find 'quy such that q has r'ationa",

coordinates and of course q.q» O. From the theorem mentioned above it

follows that the point x€P(H )0 [Pbll corresponds to a marked algebraic K-3
N
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gurface (X,f,wk) , Where X is an algebraic K-3 surfacg, f is an isomor-
phism of the lattices HX and L and Wy is a form from a Hodge metric on X
such that ffl(q)=wx. Of course we must prove that f'l(q)=wx is defined
by a Hodge metric on X.

Lemma 1. wx#f”i(q) comes from a Hodge metrics on X.

Proof': wx.wx:f(wx).f(wx)=q.q)'0. Next we must prove that Wy.b >0 tor all

1,1

bEH, O\ H™ 27 (X) such that b.b=-2. If this is proved then from Moichezon

i
eriterium it will follow that the Poincare dual of Wy will be an ample i

gt divisor on X. That the dual of Wy is an algebraic curve,follows from

the fact that Wy has rational cooridinates in meR and Wy is perpendicu-

2,0..0,2

lar to H®*“+11"?“, The last assertion follows from the definition of P(Hq)

and the way we defined the point x. So if the Poincare dual of Wy is an

ample divisor then it is clear that some multiple of Wy will be a form
obtained from same Hodge metrics on X. Suppose that there exists b such
that wx.b=0 ,b.b==2 and bé.HXf\Hl’i(X). Of course we will have that

!

| wy(2,0).b =0 andhw, (0,2)=0, so from here it follows that be(f-l_(_]?_ly)).

But this is impossible, because of the way we cbnstructed Ey

Q.E.D.
Lemma 2. £ 1(E,) defines a trivial subbundle 1R’ ATY(R). This subbundld

is A 4+» Where N is the eigen subbundle corresponding to the eigen value

+
+1 of the Hodge operator defined by the Hodge metric mmrrespmmsiinm which
corresponds to wx.

Proof: It is clear that Ey is spanned by f(Re wx(2,0)),f(ﬁm wX(2,O)) and
q=f(wk). From the faét that the first Chern &lass of X vanishes it follow:
that Rew,(2,0) and In w,62,0) spanned a trivial subbundle in A “T(R).
From this fact we get immidiately that the subbundle spanned by Re W (2,0

Im wx(2,0) and Wy is trivial. It is an easy exersize to prove that

b
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this trivial bundle is A .
Q.E.D.
From the recent results of Yau it follows that we can find
Ricecil flat-matric on X, i.e. a Kahler-Einstein metric whose
forg will be in the cohomology class of Wy This Kahler-Einstein

metric induces a metric on A ) with a zero curvature, soA_+

is a flat bundle. For the proof of these fact look at [Hl\ .

We can regard A ., as a trivial bundle of Lie algebras of SU(Z)j

So A N is spanned by three skew-symmetric operators on the tan-~

gent bundle I,J,&K with the following properties: 12=J2-K2=—id

IJ+JI=...=0. So these three parralel forms define three almost
complex structures on X. Note that aI+bJ+cK is also a complex

structure on X, where az+b2+c2 =1, So any form of A + after nor-

malization defines a complex structure on X. Applying this con-
struction first done by N.Hitchin we get a family of K-3 surfaj
lces pi:Z —> P]. It is not difficult to prove that Z is P(V+). !
| In {A H Sl it is proved that P(V+) is a complex manifold iff i
the self-dual part of the Weyl tensor W+ is zero. If the metrig
is Kahler-Einstein on a K-3 surface then it is easy to prove
that W _=0. So Z is 'a complex 3dim manifold and all the fibres
are Kahler K-3 surfaces. From lemma 2 it follows that if we
consider the period map for p:Z-—ﬁPl in M then the image of P1
will be P;. So our theorem is proved.
Q.E.D.
Using theorem 1 and the results of Penrose and Hitcbin we

get the following theorem:

THEOREM 2. The moduli space of all Kahler-Einstein metrics on
21

a K-3 sutface is isomorphic to (the space of all Pz in UCP
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where U is defined by (x» ) on page 2)/GxR+, where 8=80(3,19;

Z)

and R, are the prositive real numbers. This moduli space

has real dimension 58.
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