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We take P ix il and 6 22 22 cetera
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On Mx sx 04 EX these two maps are respectively

the inverse and opposite maps
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From the pictures one see that the points with
ho trivial stabilizer are six
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1,1 1 1 Stab ce
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The action of G a defines the bi double

quotient Y P z z

Xo 1 Xxxi Xix

rally IT il Uz Mas instead
4 2

locally IT T Uzo Uz is to I

where a is the first four rootof
1

Indeed a local chart of lUzol is

x ̅ V20

Exo
with inverse computed as fellows

sta x ̅

1
ax
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Thus locally I is
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IX IH IIHIEH N.ET.IT EE eI



Let us find the ramification locus of it

Locally around Uz we have

di 2 2 3 2 1 0

4
1 ED L I 1 i

1,1 TI 13 E Il 1 1 1

Let us see if there are others ran points in

the other chart È Uz

da 11
O

0,1 fasi
IO 13 1,0 new points
Ti i ti 13 already obtained
TI I TI 1 using the ethe

chart

R Ran IT TI 03 50,13 TI 13 TI 13

51 13 51 13

Rea Re te Res
D TIRI TI O 2 1 2,1
Reduced be Hester ebranch locus



Let us consider now the sheaf Ox
on I we want to prove that it

is a

locally free sheaf of rank 4 on 1

We choose the coordinate charts Uz and Uz
an Y

0 14211 Ox TYU11 0 11 14 EX

where

By construction G 22 2 acts naturally en

HOX 142 sending
9

ez

Thus we have a representation of G on the

Space CExit Let us determine its isotypic
components W YEINIGI using Reynold Operator
Given PIXIE EX then

To Ip PA PHI pl pl GEXEY
0 09112

TE P L pal p f PHI PI EGERY 1K



Te pl PHI PHI PI PH EEEE E

Te e pl PMI P f pl pl 1 EEE 3

Clearly p I Tolpi Te p TIPI Tate IP so we

obtain the decomposition

0 142 4 10 Ctx 1 2 21 CTX

X 23
iv fatifchare

Oginiti Guz 1 2 100 in
lo fa fer

ogiUzii.ge

What does it happen in the other chart

Ox Uz Oy 4 04 14703 CEtif Wi tu

where te and we

The action of G induces the following action on

toOx Uzo
e trow e t t

Let us determine the isotypic components W

YING



T.lt t W t talt w f

Te.lt t w f to Tara that It w ttt
This suggests the following decomposition

Ctt.w.titu3 etttwtf tzs atttwtttt3 ft
wlIf.tw

etttwtf.it t w f tl 0Etttw t t3 It w ttfEz feste

and clearly ttwt 822 a so

Ettwat Oy Uzo

We have seen that Ox is a locally free
sheaf of rank 4 Let us find the cosycles
of the associated tank 4 vector bualle

Oguz 42 THOX U2 42 ÈOg 17 22
a.ir as aaltoa1.1 d2 fq a3fer anta at

g a Ldi 1 22.7 5 23 2471
thefare
ultiplesg.si I e E



This proves 3

TAO D 091 11 L Li hai Là

Og submodules

of THE Corresponding 7
the invariantfuction
of character

c
respectively

We have the following sections of the pullback
LE ha Le e on X

se T'Illa Ge li Ua fa 1

Se i 14.2.1 gal I Uzi feel

Ss ez li IUzol festa I Mail fate 1

A global section of La La Lei is then

KAHN It'MAIL.EE

L IT'Uzol 1 2 1 li Uzi E 21

Thus the divisor associated to this sestioni



2 1 27 2 1 De e

7712 2

We have proved that
LE Lez La E Deiter

In a similar way we can deduce Pardini Eg ations
24 De Dente 242 DeatDeiter 2LENGEDe Dea

Le Lez 4 42 Destra La Lane La De
242 LE 42 LE Dez

Let us consider the vector balle
T VILE Le La e Y

with local coordinates

12 È SÌ lei Yaiter on IT Uzi There

is a natural action of 6 7 2 a V1

Zisi Yi yi.is z Eilglyi Elglyiktelglyai
i gegPardini equations suggest to consider the

curve



2 fifiter Hàfiteier
n t'Uzi Kisia si yi.se n art fifii yiy yiife

laiche Yifei
4 Yein Yeità

fai.in 1 rtef e I a

His far

where fai fi fete are the polynomials

on 7 whose zero lows are the points De
De and Deiter

for instance fi 11 2 fai E 2 ecc

Thus it Y is a bidauble cover

with Galois group 6 22 22 that only
depends on the data De Dea Dette and
La idea he e of 9

Finally and are isomorphic

p ITpl Sa P serpi sentaPll



Furthermore in our specifi case we have

VILE Le La 2 P 20,71 Ya Ya 4s a 1470 7 0

3 170,2 la K sdfP4Irk file 1

YE Er Yer fer
and the isomorphism I is

Xo 4x4 Xxi 104 14 XXXI Xxi XD

where fa Zo 27 fez feitei Zorzi



Example 53 cover

5,6 TI 6 56 647

Let us consider G 53 and the action on P

c

E
I ESSE

43 c'È third root
of unityLoially around Ux 4 0 0 the action is

t ft x ̅ on 7 6 437

Ux E Ux E

6H

e x ̅

The points of with a no trivial stabilizer are

1,13 TI 1 Stab CE

1,03 0,1 Stab 26

is 3 1,4 Stab LEES

1 533,54533 Stab LTE



The action of Ss on define the 53 g etient
I X Y P Zazil
EXOIXIHEXX

Loially un Uz we have

E E x

ditx x 31 13
2
3 4

6 1 ED 1 1 1,43 451 43,73
which gives 1,13 TI 1

51 453 1,43
li 333 511433

Instead if we restrict an

4 1 4 1 0 Hz
2 2 x ̅

dit 0 È O 1,0

In a similar way we obtain 0,1 using Mx

Thus Ran T 1,13 51 13 251,03250 13 11433 51,45

1 533511333
Branch TI 1,1 1 1 25011

R
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D 1 1 1 1 250,1

ROBLEI The fibre of 1,1 consists of 41 1,43 1,433 and
they have different stabilizers although conjugated to each other

This gives a problem the R are not in general a union of orbits so

the divisors Dg arenot well defined as in the abelian
case This is are of the first difficulties to study non abet
coverings

Let us remind the irreducible representations of
Ss we have Yaniv sgn and M L Yves 9
whose irreducible rep is

PITI pm 16

check
1 11 11 176 625 D

1 1 p
Let us consider now the sheaf Ox
on I we want to prove that it is a

locally free sheaf of rank 6 an Y

We choose the coordinate charts Uz and Uz
an Y I 0 14211 Ox TYU11 OxMx EX

where

By construction G 53 acts naturally en

1



e

DX LUZ sending ez 1743

Thus we have a representation of G on the

Space CExit Let us determine its isotypic
components W YEINIGI using Reynold Operator

53 41 T TE 56 6,6

Tani 3 È XI 7

White CTX 3 1

and so on

We notice that

generate an 0,1401 invariat subsp
of GTX

with character µ
I

2

generate an Oy 401 inv subsp of
IX with

charct µ
This the action of G an Gtx is the

regular representation and
45 1 3 0914.1 I Oylu1ixF7 LOyMol7o0yiuoi.I

091401 a 0914.7



Let us study IxOx Uz

QUEEN'H EEEE
4 04 40 È In
6
1 t'E ETÀ WillyLeta be thefirst
12 root of the mity

Then a 2 25 2 23 25 are the
roots of t 1

Xxx laxotxillax il a'xotxilla il 2504 111250

The aiton of Ss on the variables is the following

i te E e t.rs
t.w.si E i IIe E
t.se re
a t.EE

1

io sia133 28
o w.si Eee e

Eo.yi



I is the invariant faction of trivial charact I
another one is t fty ty lw.tl

tiftwtotytly is the inv fuction of charact sgu
tsin a We obtain this by projecting t en Usgn

fitto Fissa g t
4 4 43W tasty 9 generate an inv subspace of

character µsfinito 4 si giu generate anni subspaceof
character µ

This the action of G an att È wid y ty

regular representation and

Hox Uzi Oy 212,11091172 tiftwifty f
Oy Uzi I t 53 43W OyMzi tasty sito

0,142 t 539 45 Oy12121 1 4 43È 5W

Let us compute the cocycles of Ox to understand

which locally free sheaf is an Y P

0912 nu NON.nu 0914 40

disintossissenth 91 292 493 44.99 9 IIII



fino 1 finv

9s È t.sn

What about g p 93 ga in fiction of f.fi fs fa
Now we need to write z as a combinationTI of these4invariant functions with befficients in

Oy U.nu
7 α f 41 3 fa α fa diEOginondi

4,7 6 2 α Sif 22437 234373 243374

2 α 7 214372 237 245375 4,12 2474 0

1 E E 1.11

1 IIII E è E II
a EH

43 I TIENE I

92 712 From the previous computation we already
have

92 EZ 2 if Kif 2,72 2374
D 2 0 22 2 2392 0 2492 23



193122 This has the same vele as Z so that

di.IEIIEIE HME E

ai E te
α α 0

19522J 94 59 TÈ α if 23 if 2 1 4 f
α O 4 2 s 27 0 α 2,5

So

E Li

e
i

iI

FILI.ms
ill decomposes as the regular representation

Ox
n
HOX

where the isetypic components Ox are of
degree Hal namely the irreducible repr of
appears on HOXY exactly 7116 times

We obtain that HO are locally free sheaves



of degree Io however in general it is not true
that they decomposes as the direct sun of
1g locally free sheaves of dg 116

Indeed 0 1 could be inalecomposable
Another difference with respect to the abelian
case is that 0 1 Inial

have not

anymore an operation involving them as for
invertible sheaves This make very difficult
to understand what are the relationships among
4H Ox l'by and the divisers LRghseg
For these reasons it is known a
solid theory only for abelian coverings
although something for Dihedral covering hasbeen
done by Catanese Perroni 2016


