
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
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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



E Let D4 As diser Da 4 we have that

ALE 24 or 22 L Lee C2 G 047 with
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EE.ge EEsuface.Then HLX 2

is a lattice isometric to U Eg

Proof By the universal coefficient theorem for

cohomology see Hatcher Them 3 2 we have that

HEX 2 EH X 2 ENI HLX 2 2
Recall how to compute Ext 6,2

Ha X 2 E Ab Ta X o Projiresol G G G o

o Hom G 2 HomGe 2
Ext Hals 2 2 0 cohomology at i th position gives

H2 X 2 E HLX 2 ExECG 2

As the right hand side is torsion free and

back 22 we have that H 2 e 222

as 2 module

The lattice HYX 2 v is

Unimodular
seen before Poincaré duality

HEX 2 ÈHalx 2 ÈHEX 2
Io where fu a v.v

So HLX 2 is nondegenerate let ve N X 2 s.t

v w o Vw E HEX 2 Then fu o which implies
that v o So HLX 2 HEX 2 But

since the discriminantgroup HLX 2 HLX 2 is trivial



we have that HX 2 isfingdaleistasheff book Characteristicclass

Even by Wu's formula let wa Tx EHLX 2122
be the second Stiefel Whitney class of the

tangent bundle of X Then NEH 2

Wu's formula says that

m E urla v moda

At the same time we Tx E Ca Tx mod 2

Moreover for a K3 surface CalTx 0

So v2 o mod 2

So the thesis follows by Milnor's theorem if we

prove that the lattice has signature pg 3,19
The Hodge Riemann bilinear relations imply that

p q Ʃ 1 E li b 1171º b
1 1 20 1 1 16

ptg 22 P 9 3,19



EET.IE ereDef

AnEesurfacis a surface Y smooth conn

prof 2 dim alg var such that 2 Ky no

and
Pg Y q Y 0

Prof Let Y be an Enriques surface Then Y is

minimal K Y 0 Ky 0 by Y 0 ba Y 10

and l 4Y 10

Proof Zky no KYEO Sis minimal

K S follows from the definition Ky 0 because

otherwise Pg
Y 1 ba Y 29 Y 0 Noether's

eformula gives
1 Oy Atalyptkie abiette
b 12 2 10

The Hodge decomposition gives that

HEY C E H Y H Y H Y

42º Y HENRY 4º Wu o

H Y HEY 0

So H Y is 10 dimensional



ITEisièàIii
variety YS.t.LY Oy with ne 2 0 minimal

corresponds to an étale degree
in cover Y

such that TAL Ox This goes as follows

Let α L YxC L line bundle corresponding
to L

p L Y projection map Define
using that L is locally

trivial Uxe

GDEL aly.vn 8,1 L

e

Then IT X Y is è tale of degree
n.ITL XxyL is trivial because it has a nowhere

vanishing section given by the diagonal
Δ Xx EXXYL
Finally the degree n étale cover T X Y is

characterized by the fact that L e Ox


