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.

Natation and preliminare.es

L /K finite Galois extension of P -adic fields,

%
,
Ok sing of integers ,

e
# fa, [

L : K ] elfi [ L :@p]

N.B.t.hn

If L /µ is G - Galois ⇒ L is free of canta 1 astice] -mod.

We also have that Q is an 0¢ [G ] - Module

\

Q : To determina the Structure of I as ICG]-Module

Theorem Q is free (of rank 1) as an OdG] -modula

⇒ L/± istamely ramifica)
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The associated order

d-
↳←

= { te KIG ] / IO, =L }

• AL / f- is am % -order in K [G-]

• AH, = [G] ⇐> 4K is Tame

• If T es an % -order of KEG]
,
and Q is free over t'⇒ F-AL#

• Whan is Ù
, free over la# ? this question is

answereol only in particular cosas
'

•
d-
<µ

is Mostly Unknown
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Freeness results

% is free over d-<µ
inthe following cosas

Leopolda 59 + Latte
"98 : [LEG-8m ,V-k.CL

Berge
'

72 : Karp , Hap di heohial of oroler ZPf-

Martinet '72 :
K -
_Ohp, Gal (< lap)E Qp

-

jaulent 81
K = @

p Gal(Hap)

met-acy-cofsomeszpe.Johnstonk-s.LK
Ey#Fee
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3. A related question :
the minimal index

MILK) = min [ Q : ICG] a ]
a c-Q ^ subgroup

index

• in CLIK) < + io

• MCLIK) = 1 <⇒ LIK isTame

• m ( LIK ) is a measure of the failure of the freenas of Q

as an %[G-] -modula
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→→ Why not consideri i CLIK) = min [ Q : d-<⇐ × ]
,

Instead?
✗ c-I

• It is not too differenti sine

MCLIK ) = [ d-<* : Ite) inte)
• If d-↳µ is

Known → no difference
,
in pratica

• If d-↳+ 's Unknown → MCL /E) gives information on
[ AL/⇐ : AIG]]

• MILK ) already approved in the Iteratore

Johnston 15 : L/f- nirlolly and Weakly ramifica

MCLIK) = ph .
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→ m CLIK ) is effective} computabile with the following
Ahgorithm
t
. Compute on integral basis {a} (e.g. by usingthe Montes alg .)

2
. Compute we% such that ( = f- [G] euro (the NBTHM is

co effective )

3
. Compute [ % : %[G) no] -1ITL← This is the determinare

° 0k of a coueputable Matrix.
in

a. Compute [% : Il mi] for nr ._[ via ..
(=L

anno / vi c-{ representatives "MOK of }g- finite setthe classes of 0%-12-11g ,

5
.
MCL /K) = min [ % :È] rv ]

WEX

Whore X -- { nr of point 4 } .
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A completely general bound

Theorem 1 ( idc
,

Ferri
,
Lombardo)

Let 4k be a finite Galois extension of

p-adic-fields.thenvpl.MIL/k)) ← f
,
le
#

-1) +{ IL :@p] Vp ( [ L : K] )

E [ L :Qp] ( i + ! vj [L'- K] )

Cordhany NÉ A"; QILG]] § fece,:') + E IL:Opjvptll :'-)
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The absolutely abeliani case

÷
Theorem 2 ( udc

,
ferri

,
Lombardo)

2am

L /K finite Galois extension of padre fields . [
nr

Assume Hap abeliani Then I unram

- KMCLIK) = MCL /<
"r )

If p > 2 vplmlllk)) = vp (m ( LIL
"))

f-

= £2 ( elvp (eue ) - [ %"
ve (disc ( ÌYJ.dk")dieux [ [Tfa):L

"

ns

For
p
--2 The formule is not the sama .

-

9



Sketch of The proof .

Steph : m (LIK) = MIL :/ L
"

)
. .

We praed that this is true in amore general setting

Proposition
Assume that Go is abeliani and % free over d-↳«
Then Q is free over d- < {<nr

and

* MCLIK) = [ d-
<µ

: 0,4€]] = m ( L /E) = [Age : 0¥03]
Conversely, of G is abeliane and Q is free over Alan;
then 0

<
is free over Al /⇐ and * holds

( =D)

• % free over d-< in ⇒ MCLIK) =[Ah: ICG]]
to



°
. Jaeobinsky

'

63 : A =
- ( Ayer Mk [G-d) S L

L /K SEG/Go G)↳so that
nr

L[ Alik : 9<[4-3] =L + (Henkie])s : 1- f. [Gds] :
sect/q, SEGIG

, I
[G : Go]

= [ ayepkktdi.LK:]] = [4.⑦{Ay
,
!k[E]) : LED] K

→

Inr is free .

aver% orfraukl.GG]

Bergé
'
78 : i If G is abeliani ( for simphiatywe considera

this case
,
but Go abraham

is enocegh )In .⑦ d-
<µ
.dk[Go] = Ayin

⇒ MCLIK) -_ [A
#

: QILG)-_ [Ayin : Inn [Go ]]
i. Using the properties of

"
c. team Orders " //we come show

MCLIL") "



Stepa : Description of d-<"= far Llktotzoum

1
. t.lk Tot zoom + L absolutely abeliani + p odd

Ho Lette
'

98

d-
↳µ

is the Maximal •voler of KCG ]

2
.

G- iscychic
IL fact, local K - W LCQPCJ] and the

inertia group of QPCS) /q is cychc .

qld)

⇒ K [G] ± IT kljdkkcs.it : K]
al / 1Gt

CI
⇒ A

L /µ

±

-

Ù [ '<Csa) : K ]

d.IIGI Kyd)
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Step 3 : Computational MCL/f) = [ d-"← : 0×[4-5]

due % [G] = [ d-<µ : DILG]
<

K g.
des-

←

d-
<←

'

g
/

City
,

L

Il disc (KB.dk)¥È→]
dici

=D We have a formula for [ Hye : DILG]]g
,

and MILK) -_ [Ahi. QILGJ] = Nyah [Al# :O, -4-3]%)
13



Steph : the case p
--2

In generale : • Al /<nr
is not Maximal

n

• Go is not cyehic

One conto
,
in principle, do similari computations, but

we onli considered sone specific example -

corollari
• LIK absolutely abeliani , poòoi
• e ,# =p

"
d
,
(dip) -1 ⇒ mila)=p

"

• Wap unramified
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Extensions of degree p .

Theorem} ( ide , Ferri, Lombardo )
Lat L /µ be a ramifica Galois extension , [ L : KJ =p
Let t be the ramificata jueep .
Then

• cf TEO (p) vp (multi)
= { [ L :Qp]

• if t # Ocp) vpcmcllt-D-exph.at in Terms of faciat
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The Methods usual to prove theorem
3 also allons les

to gire a
new proof of the following result Original}

due To Bertrando and Fenton

Theorem 4 ( BF 72 )

lett LIK be a Totally ramifica cychc
extension of

degree p of a p
- onde field . Let

t be d- ramification

Jump , let ac- {9 .
. ,p -i}

be such that
to =a cp ) -

Then the following Gold :

G) if a =0 or a / p-1 ⇒ % is free over Al /[

(2) Suppose that
t < §¥, -1

holds -
Then Q free ⇒ a/ p- )
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