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So H X is 20 dimensional

Finally all K 3 surfaces are

diffeomorphic as differentiable 4 dimensional

manifolds Sa is diffeomorphic to

a smooth quartic 4 E IP Hence

II X Te Xa To prove that

TI 4 1 we can use the Lefschetz

hyperplane theorem To apply it consider

EPEE pH H Eartha is
to realize

veronese deg4 54 as a

4 V IP n H Then hyperplane
section of

Te a E Te Luka T1 v F 1H something
Lefschetz If PS simplyconnected
hyperplane

theorem IT P 1

RMIIIIasseoth prof alg var X recall

Pic X Cl X Divisors linear equivalence
NS X Divisors algebraic equivalence
Num X Divisors numerical equivalence



There are natural surjections Sfybrechts

Pic X NS X Num X bookonk 3s

Prof
Che1 Prop2.4

For a K surface the above are isomorphisms
We will see this will not be the case for

Enriques surfaces
The final goal for this section is to prove

The Let be a K 3 surface Then the

lattice HLX 2 is isometric to

v03 Ef
To prove this we have to review a few
fundamentals in lattice theory
For the cup product V on H 2 see Hatcher's

book 53.2



E mentalsflattiltheary

III A lattice is a pair L bi where L is

a f g free 2 module and be L L I is

a symmetric bilinear form We usually
denote a lattice only by its underlying
2 module L

2 A lattice L L is a sublatinoff if
by bell L

3 Two lattices La La are isometric if

a 2 modules isomorphism q La La
such that

by an 9 ar bylaw Hywel

y is called an isometry

ÉTEFFEZ We denote by Ip the

lattice ZPT with symm bil form given
by the matrix

Hit



where In denotes the identity matrix of
size rxr and 0 Zero matrices of appropriate
sizes

2 V 2 15 It is called the

hyperbolicplans
3 For any Dynkin diagram An na

Dn 74 En n 6,7 8 we can associate a

lattice by considering 2 together with

the bil form given by the incidence

matrix of the graph but with
25 along

the diagonal For example
Symbol Dynkin diagram

Lattice

Da t.no 2 1 9
1 20

10 2

e a.org.eg
papaBourbaki's notation



Def L lattice Ca e 2 basis for L Then

the Grammatrix l associated to E e is

the non matrix be ei ei sei jen

Def Let L be a lattice and M a Gram matrix

for L Then we define the rank rk C Positftine

discreet discrk and Fee pt

to be resp the rank determinant and

signature of M These do not depend on

the choice of M if I is another Gram

matrix then N BtMB for some integral
invertible matrix B so detLB 1

Def A lattice L is called

a Nord generate if disco L o

Letali if discr L 11

a Indefinite if p 9 71

Evey if vel blu v E 22

Odd if nel s.t.be Vin 22

t.IT 7 oddandunimodular
U is even mi modular of signature 1,1

Egis even mi modular of signature 0,8



The ADE lattices are even and negative definite

Eg is the only mi modular one

Flet L 2 be be a lattice and m E Z Then

L m 2 mbe
Let 2 b La 2 b Then

L2 2402 be bla where

blebla V V2 we we

be v1 we belva ne

Them Milnor Let L be a unimodular lattice

Fsignature Pig The following hold
i If L is odd then LE Ipig
ii If L is even and indefinite then

UOP E'È P 8 if pag

LE UP if p q

Est
P 9 18

if pag



EYLFT.be a even mi modular lattice of
signature 1 9 Then LE U Eg
2 Let L be a even uni modular lattice of
signature 3,19 Then LE V7 Est



E mentalsflattic theoryI.IMNon degenerate lattices L 2 be are

quite convenient First rk L n Moreover

L naturally injects into the dual lattice

LE Home L 2 as follows

L I
o bio

For these reasons unless otherwise stated we

will consider non degenerate lattices

Def The discriminantgroup of a lattice L

is the abelian group AL 2 12

Re When computing Al the following
identification is useful

valga below ez we L

Another useful tool is provided by the following

This Let L be a lattice Then

i AL discr L

i 17 L L is a sublatlice s.t.tk L rK L then

IL L discrk discrll


