
511 Iniziatsoffathabeaverings
Let T Y be an abelian cover with Galois

group G smooth so it makes sense to work

with Kx Let dxhxc.ci and4Dg obe the building
data of
Theory ti G hilo Elhi Y Li
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this holdsonly for surfaces we present below a proof
for the higher dimensional case

Finally XIOXI.IE HihicoxI E ikihicY l
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Corollary for surfaces we have
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pref From Rieman Rock Theorem for surfaces
we have that
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Let us compute also the Topological Euler characterist
e X when is smooth

Prof Let Y be a smeath ab cover ofsurfa

with Galais Group G and building data 12 4 co 4DsYeo
Then
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prof e Xl no ni ha ns ha where vi is the

number of cells of dimension i and e 1 1 is

computed using a cellulare decomposition of

We can choose a particular cellular decomp of Y
such that

the intersection points between Dg and Da are
0 cells of the decomposit
The cellular decomp of induces a cellular
dec on each Dg

The cells are contained on seme Dg or

they do not touch the branch lows D

This particular decomposition induces a cellular

decompos en

If it is not vanifical there any cell of Y
is counted 161 times on so e 1 1 16 e Y

Instead if I is vanified then we can add
a correction term
Indeed any 2 cell is canted 161 Times with
the exception of the components Dg that
are cented times
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Hence to IG e Y we have to subtract

GI e Dg

However we subtracted too much Indeed
the caman points lying over some Ds andDm
are conted times namely Ifl times

since is smooth and cgsochs G is

injective
However we actually canted those o cells

Gl 1Gt 161 times

so we need to add the correction term

En Gl F 1161 161 1,9in 1 DsDi
i

We are interested to compute a Cultiple of a
canonical divisor Kx in fiction of the building
data of t



There Let e the exponentof G namely the

higher order among
the elements of G

Then
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theYanific
lo ius is made
by the ined coupon
of Rg gEG

Erain componentofRg

IIIE
We proved in the previous lectures that 1dg1gRg
So eRg 1gRg F IDg 1 I FgDg by 1

I e R eky Effigi 1 eRg
eky gia

81 e Dg FA

Greg KEIG Ky stà.bg
We want also to study the linear system 1141
which

gives information of the iamoical map
Lex X PEI such as its base points



The action of G on induces a representation on

Wy which then splits as a direct sum of

lightsheaves of character e G

Tx Wx
p

Wx

The action of SEG en a local n form w fdxin

indxnisg.wsg tu namely g folx.nadxalff.gl dxs'l dko5
We are interested to determine Wx

Theory Liedtke Formula

HEIWA
The canonical system of base thefollowing
decomposition

L rhf.itHYkyiIKx1
Tgwhere

tg o is the local zero laws of Rg
Reark Ikx I is generated by all effective
divisors thy Eligi i ri Rg such that
4º Y Kytly 0



prof locallyarend supplD we have

t tn a gt xy xnl

and it _al It Re E 0

We observe that Wx is generatedby the
local parameter t 5 altadxin adxn Indeed given
W fit xnldx.si indxt then

g W XIglw gfdftln.int xnl f1 ti xulg'kn ndx

qtffit.xuldtn.edu
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g'IDfCtxn 3'9t rff1g 8tt xn
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Σ anca 4181
f t k

so anta tutto
91 t
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mad1g

Keigl k 1 mad 181

Tus f Σ anta at f81 f81 K 1

419ᵗʰ an 122 24127

a local parameter is t 5 Itadxan indxn



However a local parameter for LÌ is t so

we have an isomorphism
WI LI Wx FÉIN WY

I Idzin ndal c alzin alzystriata adxn t

g It'dtadxanindxn

Thus H WHY LI E Wy HWXPEWY Lx

Finally Ho X WyOlx MIX Wx
T'ISI II

vi 1 HIS

is injective Indeed given
T'SE T'HYYWyAx

Then do tg IS gEy IS1 vI
1 Rg driis

gElgl vi ilRg HRy ILx
HRg

Thy Eligi 11 Rg Kx
R H

One can also investigate WI with ma 1

The case m 2 has been made by Bauer Pignatelli
while thegeneral case can be found in the Notes of
this course Finally one can alsogeneralize
the above formula and obtain a decomposition of

N X M Rx v31



This has been made by AlessandroFrapporti

Gleissner 2025

Remark These formulas work also for normal

and not andy smooth but we need to give
a precise meaningof Kx which is not well
defined anymore land one couldgive different
reasonable definitions of Kx which are in general
not equivalent but still the same if is smooth

THE WIM wymody OyEl SÉIKI Dg
where RP 81 1 if vi o

vi 1 if ri o
i

1 yoykY.in1HHEIa Itfm Tgo
One can use these formula to compute the Kodaira dimension

of X
Thm I F Ulivi smooth

Tel D IGIky FI Dg Than the

Kodaira dimension of is the Iitaka d'un of D
IERI



Example Let us determine ingeneral the
Redaiva

dim of a smooth ab cover of IP

Firstly we remind that given D d H then

hip DI
_K 1 if da

if dco

lin indip hang polyin 3 variables

Thus the Iitaka dimension of a divisor D of IF is

Kira 4 2 if also

Given a smooth it P'with ab group G
then RIXI K IP IGIK 9 Dg

o if SÉ SÌdg 3

L it E dg 3

2 if dg 73

Exercise Compute the Radain dimension of a
smooth ab cover of PKP and F


