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MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH

Tag u n "g s b e r ich t 35/1984

·e

Algebraische Zahlentheorie

5.8. bis 11.8.1984

Die Tagung fand unter Leitung der Herren W.'Jehne (Köln),"

H.W. Leopoldt (Karlsruhe) und P. Roquette (Heidelberg) statt.

Nach drei Jahren Pause setzte diese Tagung eine klassische

zahlentheoretische Tradition in Deutschland fort. Es ver-

sammelten sich vornehmlich deutsche Zahlentheoretik~~aber

auch eine ganze Reihe von Gästen aus dem Ausland um über ei-

gene Untersuchungen und Ergebnisse vorzutragen.
,. "

Die Vorträge waren den verschiedensten klassischen Fragestel-

lungen der algeb~aischen Zahlentheorie gewidmet, :berichteten

zum Teil aber auch über modernste EntWicklungen.,

Vortragsauszüge

J. ANTONIADES:

Höhere Reziprozitätsgesetze und Modu'lfunkt"ionen vom Gewicht Eins

Für einen imaginär~qua~r~tischenZahlkörper ~ = m(/~) existie­

re ein f € lN, so daß der Ringklassenkörper modulo f von 1:, der
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mit N f
bezeichnet werde, eine zyklische Erweiterung 'l;om Grad 4

über I: ist. Seien K, = c..D (I=d', ) und K2 = m(~) (d, > 0,

d 2 > 0) die einzigen weiteren quadratischen Körper, die in Nf

enthalten sind. N f wird über I: von -IS. erzeugt rni t a E K
1

oder a E K 2 . Sei ~(x) das Minimalpolynom von ~ über ~.

Dann gilt folgender

Satz: Für eine Primzahl p mit p/2dI:f sei JF der endliche ep

Körper mit p Elementen. Dann gilt:

#{xEJF 14> (x) = O} = ,
+ (~) + a(p). ,

p .

den p-ten Koeffizien-a(p)undt
__ {-d, ,wenn aEK,

wobei
d 2 ' wenn aEK 2

ten der Fourierentwicklung einer Spitzenform bezeichnet.

J. CHAHAL

Torsion subgroups of elliptic curves

Let E be an·ellipti~ curve defined over a nurnber field k .

Suppose that E(k)tor is isomorphie to one of the finitely

many groups G" ..• ,Gr as Evaries (k fixed).

Theorem: Let K/k be a quadratic extension of k. Then up to

a factor ~/2~ : E(K)t ~ subgroup ofor
L.' •
- 1. , J ~ r.

H. COHN

Ring class fields and the 168-tesselation

Consider the ring class field Kt used for deciding if the po­

sitive prime p has a representation in ~ as

4p x
2 + Db

2t
y 2 (D,b fixed, t E "]No) ,
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according to whether or not p splits in Kt/~ . For b =

2,3,4,5. (in Math. Ann. 1981) the tower Ko C K1 c ... was con­

structed iteratively using rotations of regular euclidean poly-

~edra, (e.g., b = 5 uses the icosahedron). In the present work,

b = 7 and the noneuclidean motions of Klein's 168-tesselation

ar~.. u.s~d. AS. ~n. the previov,s work cited, the computation can be

wholly reduced to rational arithmetic modulo p .

v. DIEKERT

o~ the absolute Galois group of a ~-adic field

The absolute G~lois group .Gk = Gal(k/k) has. a ~ompletely ex­

pl~c~t .9~scr~ption. in.the case that k is a loeal field over

':"'~'~p.:"qnd pi~·2· or 'k(H)/k is unramified, (e.g. A Ek) .•

For P F 2. this was done by Jannsen and Wingberg in Inve~tiones

70 (1982). If k eontains a primitive p-th.~oot of unity ~p

we have the following resul t (for p 2 see ereIle 350, (1984» :

Theorem: Let n = [k:~ ] , ~ E k·
P P

f = ~esidue. class field degree of

q # (~

P
k/<] • Then

.p

n k~r) , q * 2 ,

G
k

is generated

.. __?Y n + 3 elements O,T,X
O

' ••• ,xn which satisfy the following

defining ~ondi~ions:

is a pro-p-group,1 )

2)

.3)

'the ·nprmal .subgroup generated by
... - -1 f

"tarne relation"·: aTa ~ T~ ,

-1 11"9 q
axoo, <~••'=. :Jxo L:) ._ x,. [x,."x2] [x3 ,x4·] [xn _ 1 ,xn ], where

"!.. E ;~. ", .su~h .that TT~ = 2Z p ., 9. E 2Z p such that" 0 (Z'; ) = C;9..q q

for: ·ag-tb rp<?t of u.nity Z';q and a Frobenius automorphism o •

, ~ -.... :,
The structure of Gm is still unknown. 'There' is ~ope that the

2
theorem above remains true. The condition 3) then simply means

-1ox 0
o
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M. EICHLER

Remarks on the quadratic rec"i"pr"oc"i"ty 'l'aw "in' "to"t'al'ly' 'r"e"a"l" "alge­

braic number fields

Let K be a totally real number field of degree n with different

{j and ring of integers 6. For an integral ideal ~ equivalent

to {j let {g} = ?jfj-1 The elementary theta function is defined

as:

L
wEa

, where s •is a generalized trace.

An explicit transformation formula for fj under the substitutions
9

(Cl ß) E SL{2,6) with y - 0 mod 4~ , 6 - ~6 mod 4 {co unit} isy 6

given, generalizing a result of Hecke in the case K = tD !'

Using the relation between theta functions and Gauss sums a new

version of the formerly' known reciprocity law (Hasse, Hecke (n=2),

Siegel) is deduced.

G'. EVEREST

Units in Abelian group rings

jection x'

Suppose r is a finite, abelian group. Let 11 11 be an Euclidean

norm on ~r . For each x E ~r let x' denote the central pro-

{ xE er r I 11 x 11

where f u

-1
x 11 xii • Let U be any open subset of C,

1} and set Aci(S) r xfU{x) (logll xll)-s
xE2Z r

is the characteristic function of U.

•
It can be shown that the behaviour of Au essentially depends

on how many points fram a certain finite set are contained in U.

Applications to counting function theorems and to divisibility

of normal integral bases in tarne, abelian extensions are given.
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A. FRÖHLICH

On Serrels formula for the trace form

Serre's formula-gives an expression for the Hasse-Witt invariant

of~ the trace form, and this is generalized in the·context of

orthogonal representations of Galois groups. Applications to the

embedding problem are given. Throughout the only hypotheses on

the underlying field is that its characteristic is not 2 .

W.D. GEYER

On an -irreducibility theorem of Ostrowski

Areport is given on the work of W. Ruppert (thesis, Erlangen)

who has greatly improved the explicit bounds for Po due to

w. Schmidt in the following theorem of Ostrowski (1919):

Theorem: If f E ~ [x1 ' ... ,X
n

] is absolutely irreducible,· then

f mod p is absolutely irreducible for all p ~ Po

The results of Ruppert are as foliows:

1 • ) Po does not depend on n (the crucial case is n = 2) , hut

on d = deg f and H = height of f

2. ) Cl (d)
d 2-1 is valid bound with expl~~it .C1 (~.>Po H a

3. ) Po C2 (d) H~ (d-l ) is a vali9- bound with explicit C2~~)

at least for all f , where f = 0 is a smooth proj~~tive

cu:r;ve.

4.) There are examples (m~dulo a conjectu~e of Bunjakowski from

1850 about prime values of irreducible polynomials) showing

that the exponent in 3.) is best possible.
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G. GRAS

Embedding problems in Zl -extensions
p

Far a number field k 1 and a fixed prime p 1 we call k the

compo 5 i turn af all 2Z -extensions of k The purpose of thisp

talk is to give a canonical description of Ci = Gal(k/k) by

meansaf a suitable free Zl -module attached to k and defined
p

via a Log-function on the group of ideals of k this module ...

is numerically known as soon as classes and units of kare.

This permits to us to deseribe the subfields of k,ta give the

law of deeomposition of any prime ideal of k in k/k 1 and to

salve easily any embedding problem in k/k . Another·consequence

is the explicit determination of the radical R of the subfield

N af k fixed by GP (N = k(~) when k contains the group

of p-th roots of unity.

K. GYÖRY

On certain quantitative diaphantine results in algebraic number

theory

Let R be a finitely generated integral domain over 2Z with

quotient field K , let R* be the unit group of R, let G ~

be a finite extension field of K 1 and let 0 * ß E R 1 Y ER.

Suppase that R is integrally clased in K . The polynomials

f,f· E R[X] will be called R-equivalent if f*(X) = f(X+a) with

same a ER. In this ease they have the same diseriminant.

Theorem. There are only finitely many pairwise R-inequivalent

manie palynarnials f E R[X] with roots in G and discriminant ß.

.Let L be a finite extension field of K, and S an inte-

                                   
                                                                                                       ©



- 7 -

gral extension ring of R in L having L as its quotient

field. The elements 0,0* E S will be called R-equivalent

if 0- - Cl ER ..

Corollary: There are only finitely many pairwise R-inequiva-

lent Cl E S with DL/K(a) = 8 .

Explicit upper bounds for the number of solutions in this and

three other corollaries were presented. They were obtained in

cooperation with J.H. Evertse.

F. HALTER-KOCH

zerlegungsgeset?e und binäre quadratische Formen

Sei K ein biquadratisch-bizyklischer Zahlkörper in dem 2 nur

einen Primteiler hat, t ~ 0 , K t · der Strahlklassenkörper mod 2
t

über K und K'
t

die maximale 2-Erweiterung innerhalb

sind· drei Fälle zu unterscheiden: T) K = ~(~,0q) , II) K

III) K ~(I6,/d) mit 6,d,q E ~'{O,1} quadrat-

frei, 6 - 2 mod 4 d s 3 mod 4 , q = 5 mod 8 .

In allen drei Fällen können die Zerlegungsgesetze exp~izit ~nge­

geben werden. Durch Anwendung in Spezialfällen erhält man Potenz-

restkriterien, die Vermutungen von E. Lehner, und Leonard-Williams

aber auch andere in der Literatur bewiesene Kriterien umfassen.

D. HARAN

The absolute Galois group of a pseudo p-adically clö·sed field II

(This is a sequel. to the lecture given by M. Jarden).

Theorem: For every p-adically projective group ~ there exists

a pseudo p-adically closed field K such that G(K) =[the ab­

solute Galois group of K]= G .
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Using a suitable nation of (abstract) G(~ )-structures it is
p

shown that for every projective G(~p)-structure G there is

a pseudo p-adically closed field K with ~(K) G. From this

one deduces the theorem.

M. JARDEN

The absolute Galois group of a pseudo p-adically closed field -I ~

An effort is being made to develop a p-adic analogue to the theory

of pseudo real closed fields. It was shown that the absolute Galois

group of a pseudo p-adically closed field ~as a certain embedding

praperty which makes it deserve tO'be called p-adically projective.

A scetch of the proof of the following theorem was given:

Theorem: The absolute Galois group of every pseudo p-adically

clased field K is p-adically projective.

(Far the converse compare the lecture by D. Haran).

c. JENSEN

Eine Klasse von Polynomen mit gewissen Frobeniusgruppen als Galois-

gruppen.

Es sei p > 3 eine Primzahl und F ~ die Frobeniusgruppe vom
PI

Grad p und der Ordnung pI , IIp-1 . Es werden polynome p-te~

Grades in <D[X]

P 5 3 mod 4 und

als Galoisgruppe konstruiert. Falls

ist, können derartige Polynome mit

Hilfe von Tschebychef-Polynomen explizit angegeben werden. Die

Resultate wurden gemeinsam mit N. Yui gewonnen.
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E. KLEINERT

Units in Zl [D2rn ]

The strücture of the uni t group U = 7l [D2~] * (D2m ~ rn~th di­

hedral .group) is studied by decomposing ~ [D
2m

] ~ A
1

x • '. ~ XAq into

a direct product of simple algebras Ai and looking for the

image of 1l [D2m ] in the product'. Thi's 1s carried' out for~ "rn odd

squarefree and m = pn = odd prime power.

B.H. MATZAT

Realisierung einfacher Gruppen als Galo1sgruppen
. .

Satz 1: Alle sporadischen einfachen Gr,uppen mit ,höGhstens :.d~r
:. ., .. ,;.'

Ausnahme. J 4 sind als Galoisgr_uppen über mab(t) und :-~~~.. :.. ;rea-

lisierbar.

Zusatz: Mindestens 17 der sporadischen 'einfachen Gruppen 'sind als

Galoisgruppen über q}(t)· und m realisierbar: ~

Als' Kostproben für die Beweisewut-den M
11

,M
12

,J
1
,Ji' bes~ro:'dher/.

Def.: G besitzt eine GAR-Darstellung über k(t) , wenn Z(~)

und (G) G ~ Gal(N/k(t» regulär, (A) Aut (G) ~ Aut{N/k) ,

(R) reguläre K/NAut(G) mit kK = k(t) sind rational.

'.'

Satz 2: Ist G eine endliche Gruppe,' deren Kompositiöns~aktoren
.. 4_ ... :: ...

GAR-Darstellungen über k(t) mit einem Hilbertkörper k'~-~' be­

sitzen, so' ist G .als Galoisgrupp'e über k' darsteilbar'.~··'· r,

zusatz: Ist G eine endliche Gruppe, deren Kornp~sitionsfaktoren

zyklisch sind oder GAR-Darstellung~nüber k(t)

besitzen, so ist G als Galoisgruppe über k darstellbar.
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T. METSÄNKYLÄ

The A-invariant of abelian number fields

For a prime p, the minus-parts of the Iwasawa invariants of an

imaginary abelian field K~ can be decomposed as

~~. = ~ ~x Ap ~ AX

where X runs through all odd characters * w- 1 of K (w the

Teichmüller character) and where ~X and A are the Iwasawa eX
invari·ants of the power series representing the p-adic L-function

attached to This holds true provided 2 (ar 8 if P = 2)XW P ,

does not divide the conductor of K , which in fact may be assumed

without lass of generality. I present a simple pro~f that ~X = 0

and A
X

< pr(p-1)/2 if p > 2 and p does not divide f
X

,the

conductor of X; here r is such an integer that pr > 2f~ . An

analogous re~ult is proved for p = 2 and p = 3 without the

restriction p%fx·• This extends my previous work where similar

results were proved under the assumption that the generalized

Bernoulli number B'(X) is prime to p. It is interesting to

compare the bound ofA
X

with recent results of Barsky.

w. NARKIEWICZ

The status of certain old problems in element'ary and analytic

number theory

Areport .was given on the situation in 12 eId problems which in-

cluded Lehmer's and Schinzel, Zassenhaus' conjectures, questions

cencerning factorizations in algebraic number fields and divisi-

bility questions for class numbers.
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J. NEUKIRCH

Neubegründung der Klassenkörpertheorie

Durch die Beobachtung, daß sich jeder Automorphismus einer Körper-

'erweiterung durch eine einfache Manipulation in einen Frobenius-

Automorphismus .verwandeln läßt, ergibt sich die Möglichkeit, die

Klassenkörpertheorie in elementarer, rein gruppentheoretischer

4It Weise abzuhandeln. Die Manipulation sei am Beispiel einer galois­

sehen Erweiterung LI K lokaler Körper erläutert. Sei "1: bzw. K

die maximale unverzweigte Erweiterung von L bzw.- K . Ist

a E Gal(LIK) , so wähle man eine Fortsetzung a von a auf L ,

derart daß 0 IK' = <P~ " n E lN , wobei <PK EGal (K IK) der Frobenius­

automorphismus ist. Die Uberraschung: Ist L der" Fixkörper von

a , so ist Lli die maximale unverzweigte Erweiterung von r

und 0 ist der Frobenius~Automorphismus <Pr von LIE-. Durch

diese Feststellung ist man gezwungen die Reziprozitätsabbildung

r L1K : G(LIK) ~ K*/NL1KL*

in direkter Weise durch

zu definie~e~, wobei TI
L

ein Primelement von r ist. Nachdem

man das "Klasse~körperaxiomu (K*.: NL IKL*) [L:K] für zyklische

Erweiterungen bewiesen hat läßt sich sofort das Reziprozitätsge-

setz verifizieren

G(LIK)ab

"NGUYEN QUANG· DQ

On the'~ -torsion of certain Galois modules-----p-------------------
Leopoldt's weIl known formula gives an expression for the residue
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of ~ (s) at 5 = 1 , where ~ (5) = ~ (s,K) is the p-adicp p p

zeta function attached to an abelian totally real algebraic

number field K . In his Durham talk (1975) John Coates gave an

analogous formula for the residue at s = 1 of an Iwasawa function

Zp(S,K) attached to the eyclotomic ~p-extension of a totally

real field K verifying Leopoldt's conjecture.

Clarifying the connection between the behaviaur of Zp and the 4It
structure of the ~p-torsion module TK of the Galois group of

the maximal abelian p-ramified p-extension of K the following

is shown: For any algebraic number field K verifying Leopoldt's

eonjecture, there exists an exact sequence" linking TK to roots

of unity and the dual of a quotient of a certain Iwasawa module.

Applications to a generalization of Coates' formula, to K-theory

and to the embedding problem into ~p-extensions are given.

H. OPOLKA

Endliche Galoismoduln und automorphe Formen

Es werden sogenannte metaplektische Darstellungen der absoluten

Galoisgruppe Gk eines Zahlkörpers k aus endlichen Gk-MOduln

konstruiert und - wenigstens prinzipiell - Darstellungen der all- 4It
gemeinen linearen Gruppe des Adelringes von k zugeordnet. Als

Konsequenz erhält man beispielsweise Beziehungen zwischen rationa-

len Punkten auf Abelsehen Varietäten und automorphen Formen.

Außerdem ergeben sich Holomorphieaussagen über die Artinschen

L-Reihen dreidimensionaler metaplektischer Darstellungen. SchlieB-

lieh wird mit Hilfe von Thetafunktionen ein konkreter Oarstellungs-

raum für eine spezielle Klasse metaplektischer Darstellungen

konstruiert.
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Trace forms of algebraic number fields

The trace form of an algebraic number field K/m is the symmetrie

(D-bilinear form

trK/(J}: KxK .... <D

given by trK/tD(x,y) = traceK/<;D(xy) '. The two. pasi~- questions;.one

can ask are: Which forms are trace forms? and: What interesti~g

properties of a number field are reflected in its trace form?

One can study each of these questions by considering trace for~s

either up to Witt equivalence in the W.itt ring wem). ' or .up ~o

rational equlvalence. Or, if we restriet the trace form to the

ring of integers 0K of the field K , then we can study the

trace form up to integral equivalence. In addition, if K/~ is

normal, then the,Galois group Gal(K/~) act~ as 'a group of iso-

metries of the trace form, and o~e can study this form up to

equivariant equivalence in each of the three cases mentioned

above. A discussion of results, with applications and examples is

given.

A. PRESTEL

On the polynomials x4 + nx2 +

Theorem 1: Let f E lR [X
1

' •.•• ,Xn ] be positive semi-defi.ni:t;.~,

2mhomogenous of degree 2m . Then f E L m (!). , =. {sums, of 2~-th

powers of rational functions in ! = (X1 , ... ,Xn )} iff 2ml

ordof(p,{t), •.• ,Pn(t» for all P1, ... ,Pn E lR[t] .Th~s.. the~o~em

suggests that the pro~ert~ ~f b~ing a ~~. ~f 2m-th .p~~er~ ~~~u~d

be elementary over the theory T cf real closed fields. But the
• J
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following theorem shows that there is na formula ~(Yo' ... 'Yd)

such that holds in R

for all real closed field

Theorem 2: x 2m + nx2 + 1

R •

j (m)
L

i=1

g~n)(X)2m
1 and n -+ CX) implies

deg gen) -+ CX) for m ~ 2 •
j (m)

(By a theorem of Beeker, LR(X)m = L R(X)m for all real closed

fields R) •

J. RITTER

On loeal Galois characters

From the observation that any finite Galois extension MIK shows

up as the composite field of the fixed fields belonging to the

kernels of all irreducible complex charaeters X of·the absolute

Galois group GK of K which are trivial on GM one is lead to

study the following two questions: (1) What is the strueture

of G = GK/ker X ? (2) Can G
X

be deseribed in terms cf para-
X

meters that depend on K alone? For a Ioeal field K/(]J and non
p

abelian X the loeal Langlands eonjecture predicts a relation of

G
X

with the multiplicative group of a certain central division

algebra over K . To verify this the ramification subgroups, the 4It
conductor of X, det X and' finally the Artin L-funetion be-

langing to X have to be determined. A complete answer is given

in the case deg X = P

A. SCHINZEL

Reducibility of polynomials in several variables

Call a rational function ~ E K(X 1 , •.. ,Xn ) reducible over a field
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K if the numerator in its reduced form is reducible over K .

For ~ € K(X) let c(~) be the constant term in the Laurent

expansion of ~ at infinity.

n
Theorem: Let n ~ 3 , f i E K(Xi)\K (i = 1, .•. ,n) . Then L f.

i=1 1

is reducible over Kiff at least one of the following conditions

holds.

~ (1) There exists an additive polynornial L € K[t] and gi € K(Xi )

such that f i - c(f i ) = L(gi) (i=1, ... ,n) and
n

L(t) + L c(fi ) is reducible over K .
i=1

2 -1
that f i - c(fi ) = c(gi+d) (i=1, ... ,n)

c(g~+d)-1 or 0

Char K = 2 and (2) is satisfied with

such(2)

(3)

Char K 2 and there" exist c,d,go E K , g. E K(X.)
1. n 1.

'1: e(f.)
i=1 1.

replaced by K,
.a quadratic inseparable extension of K. Moreover

n
L(t) + L c(f.) is not 'equal up to a constant factor to

i=1 1.

the square of a polynomial irreducible over K.

C.G. SCHMIDT

p-adische L-Funktionen"zu Rankin-Produkten von Modulformen

Der Ansatz von Mazur und Swinnerton-Dyer, einer Modulform fez)

1: anqn eine p-adische L-Funktion zuzuweisen durch p-adische
n~"
Interpolation spezieller Werte der Mellin-Transformierten L(f,s)

1: a n- s , läßt sich ausdehnen auf das Ra~kin-Produktder L-Funktionn

mit sich $elbst. Andererseits wird jeder elliptischen Kurve E/m

ein gewisser Iwasawa-Modul M zugeordnet mit Hilfe des Twists

der Selmergruppe S(E,F
oo

) über Fco := (J}(E[pco]') mit dem Tate-
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Modul T (E)· • Für eine Weil-Kurve E liefern diese beidenp

Betrachtungsweisen je eine lIanalytische" und eine "strukturelle"

p-adische L-Funktion zu der abelsehen Varietät E xE. Die

Hauptvermutung, daß beide L-Funktionen im wesentlichen überein-

stimmen, erweist sich für Kurven mit komplexer Multiplikation

als eine Folgerung der sogen. 2-Variablen-Hauptvermutung,für

die CM-Kurve E.

P. SCHNEIDER

Universal f-norms for abelian varieties

Let K/~p be a finite e~tension, Koo/K be a ramified ~ -ex­
p

tension, and AlK be an abelian variety with good reduetion.

We are interested in the study of the following subgroup of

A{K) :

NA{K):= subgroup of universal norrns in A(K) w.r.t. Koo/K.

The basic invariant of A whieh 1s needed is

r:= p-rank of the reduetion of A

Our result then is the

(i.e. r
p #t A(F ) ).

p p

Theorem: rank~ A(K)/NA(K) = (dirn A-r) • [K:O ] .
p p

Using the theory of the logarithm of a formal Lie group, and

important results of S.Sen about the Galois cohomology of the

ring of integers in a loeal field, and the techniques of flat

cohomology (in partieular the Ioeal flat duality theore~) the

above assertion 1s reduced to a statement about p-divisible groups

over the residue elass field K of K .

Let R, resp. Roo ' be the ring of integers in K, resp. Koo

and put f:= Gal(Koo/K) .
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Proposition: For any loeal p-divisible group G/
K

we .have

eorank H'(r,G(R'8 K» = height(G) ·[K:~ J
ooR P

Via the theory of Dieudonne modules this is redueed to a problem

about the r-strueture of the formal Lie group CW/
K

of Witt"

eoveetors. Although this group is infinite dimensional it is

easier to handle sinee it has a filtration w, ~ W2 ~ W3~ ...~
"CW/

K
where the faetors are isomorphie to the formal additive

g~oup.

'L. SKULA

Kummer's system of eongruenees

In this report the Kummer's system of.eongruences:B2j~1_2j(t)EO

(mod l) (' ~ j ~ 1;3) is eonsidered, where 1 is ,an ,odd prime,

B2j means the Bernoul1i number and ~i (t) the. ,Mir.i~~no~,f pO,ly­

nomia1. It is shown that in a eertain sense ~h~s sYßtem ~a ~9ui-

valent to the system: faCt) =0 (mod 1)

is the Sticke1berger ideal and faCt) means a polynomia1 with

integral coefficients depending on the element a from the

Stickelberger ideal I

By means of this equivalenee an upper bound for the number of

solutions of the Kummer's system of congruences is given and

special congruenees are derived.

M. TAYLOR
.. : -.... ' ..

Galois modules and elliptic functions

The main theme of the talk" wasthe use of KUmmer "extensfon's of

group laws to deseribe rings of integers in loeal and global
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situations:

(1) Local ease: Let K denote a finite non-ramified extension

of ~p of degree n . Let F denote a Lubin-Tate formal

group for K. We fix m ~ ,we let TI (resp.~) denote

. .. 2m ( m) d' ... W ta pr1mlt1ve p re~p. p lV1S1on pOlnt on F. e se

N = K (lf) , M K{W) . We then described the assoeiated order

. tJL of the ring of integers 0 of

we showed that 0 is oc-free on

N , and in partieular

- -1
W7T

(2) Global case: We described some eorresponding global results

for abelian extensions of ~ (resp. quadratie imaginary

number field K) by irnitating the loeal construetion and

using the multiplicative (resp. elliptie) group law.

K. WINGBERG

Ein Analogon zur Fundamentalgruppe einer Riemann'schen Fläche

im Zahlkörperfall

Sei K ein algebraischer zahlkörper vom CM-Typ mit· maximal to­

tal reellem Teilkörper K+; der Körper K enthalte die Gruppe

~p der p-ten ·Einheitswurzeln (p*2) , also

sei K~' K(p) bzw. Ks die zyklotomische, die maximale p-Er­

weiterung bzw. die maximale p-Erweiterung von K, die außerhalb

einer primstellenmenge S 2 Sp U S~ unverzweigt ist, (Sp U S~

{~I poo}) •

Wird nun mit K die maximale bei p positiv-zerlegte p-Erweiterung

von K bezeichnet (die durch die Bedingung definiert ist:

K~ c
+ für alle Komplettierungen bezüglich ~Ip)K (p) (lJp)~ , so

gilt für endliche Erweiterungen EIKoo mit EcK ein zum
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Funktionenkörperfall völlig analoge~ Satz, wenn ES durch die

Erweiterung Es = ES n K ersetzt wird:

~ Sei die Iwasawa-~-Invariantevon K null und die Komplet-

tierungen

gilt:

K+ für
~ :r1p enthalten nicht die Gruppe l-lp Dann

Die Galoisgruppe Gal(Es IE)
p

gruppe vom Rang 29E , wobei

Formel gegeben .ist

ist trivial oder eine Demuskin-

durch die Riemann-Hurwitz

+ ..
2 -. 2. 9

E
= ( 2 - 2 A (K » [E: K ]. - . 1: (e -1)

1 . co 1'.(5 (E) :fn p .
+

(e~ die verzweigtingsindizes der .Erweiterung . E/K oo ' .A 1"(K )

der 2Z -Rang von Gal (K; /K
oo

) ab) .
. p p

Die Struktur der Galoisgruppe Gal(Es/E) für endliches S i Sp U s~·

wurde.ebenfalls explizit angegeben.

Berichterstatter: C. Deninger
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