







































































































Classification of surfaces

Thin Abundance for surfaces

let X be a minimal model in dim2

smooth projective surface w k net

Then K is semiample

PI KK 0 Pg _I QQ 2 X 01 0

L X Alb c
2 dimensional
abelian variety

claim is surjective in particular

generically finite

Will conclude that 4 is e tale

Riemann Hurwitz effective divisor
d measuring ramification

K 2 KAtE E

Kano since A abelian If Eto

Hodgeindex
then

0 K
2
EZ a DEE or irreducible curve
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if LCE is zero dimensional then

by Hodge index EZCO

E noDot Inidi no I
F I

O KI Kx E Ky noDo E noDo nfDf
J

Kx is ref

DIE 0 Adjunction KxtDo Do fo

Do is rational or deg KDoso
elliptic

if Do is rational then Impossible

Do X A but Do it choses

not contracted
JacCDotpt to a point

Do is an elliptic curve

X A up to translating by
some element of A
we can assume that

Ahem KDo is an abelian

subvariety
DoE f o but Do2 o mDo p CD

by HodgeIndex










































































































o K Kk Kd Kk Do fl
Contradiction

b c fiber of
a map to

a

E has empty curve

O L KA K O t x arranified

X is also an abelian variety

Thin Classification of surfaces

KCDqcxlpgcxlxn.in
N O O R2

N 70 0 pace gCo q

p'xc

0 i k3 Tuff

o o ss

a

O 2 1 Abelian surfaces
K 0

I hi
F EYg lol em

I 30 70 Ellipticalc










































































































no no

d canonical models
w Kxcas ample

Proof
a b

m N O for m I

f EH mKx set f is no vanishing

Cycliccovery

ym f KE x

Idea is that on I K itself is trivial

I Spec 0 00 12 0 Oto tank

A

QC aka QtbKx 9 f Cath MIEG
S t 1 7 Stf

G I X degree m cyclicco rer
H

Tycyclic group
d
























Ky B K O B is arranified
m I

f O A to L atx
a o

KCI HEX O Pg K L

ELK h LI h KsF
m I

Rip o zh X 9C aka
D O

a m 2 With th c EH
O

X d C kxH h Icty h'CHEFED

th yKx
1 h 0 12 0 9

h 0 1 2 0

so I ke O qCI o

X Type
involution X is a k3

b bielliptic case



ELI E th Qf Cm 1 Kx11

WK 0 1 LmDtd HK Cmkx

H X G L

q 172

by our classification since k 0

ECT 3 I abelian surface

I 7 X hflbcxj
ecselfiwtf.ee

PoincarEReducibilitythm

E'xE I 1 splits up to
bogey

X E'xE
g

K X minimal surface KHAKI

41 1
4 X Fifth

smooth
connected fibers

F is an fiber
0 52 Ky.F O K tF f Kp O



F elliptic curve

4 is an elliptic fibration
i e 4 is a k trivial fibution

Gen
Classify Singular fibers

X
Im II III II
m 2

honredu.ee

Im I iI TI

FE

extended

dynkin
Bmw Ez 7 diagrams

Ee Chea

170
E

a rational

D A Di Da Dz
4

A has mult one



F At ME t n D tnzDztnoDz
F C O CZ 2 for any component

multiple fibers

mo m 2
MIN now

curves

Thin Canonical bundle formula

x X c elliptic fibration
relatively minimal

w multiple fibers m F Meek

W
w y Lwc R IT O mi Fit

K 9 Ket Et B
B 2 mim Pi miFi a Pi

deg R 0 5 1210 1

Rink base of our K trivial fibration

is a pair C Lt B

PvjRK C Pig R Kat Lt B



geometry of X RIKA is econdoed in

R kctLtB
L measured the variation of 4

R 4 0 5 4 4

B measures singularities


