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Tagungsbericht 35/1984

Algebraische Zahlentheorie

5.8. bis 11.8.1984

Die Tagung fand unter Leitung der Herren W. Jehne (K&ln),’

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 Zahlentheoretiker aber
auch eine ganze Reihe von Gidsten aus dem Ausland um iiber ei-
gene Untersuchungen und Ergebnisse vorzutfagen. - .
Dié Vortrége waren den-verschiedehsten klassiécﬁen'Fragestel—
lunéen der aiéebxaischen Zahleﬂiﬁeorie gewidmet,,bérichteten

zum Teil aber auch {iber modernste Entwicklungen.

Vortragsausziige

J. ANTONIADES:

HShere Reziprbzitétsgesetze und Modulfunkfionen vom Gewicht Eins
Filr einen imaginir-quadratischen zahlkérper I = Q(/-d;) existie-

re ein f € W, so daB der Ringklassenkérper modulo f von I, der
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mit N bezeichnet werde, eine zyklische Erweiterung vom Grad 4

tber I ist. Seien K; = @ (¥-d;) und K, = Q(Vﬁ%) (4, > o,

1
dz > 0) die einzigen weiteren quadratischen Kdrper, die in N

enthalten sind. Nf wird iiber ¥ von & erzeugt mit a € K1
oder a € K2 . Sei ¢(x) das Minimalpolynom von +d iiber @ .

Dann gilt folgender

Satz: Fiir eine Primzahl p mit p,!2dzf sei IF‘p der endliche .

Kérper mit p Elementen. Dann gilt:

- = t
#{x€F_ [o(x) = 0} =1 + (p) + alp) .,

-d1 , wenn C!EK.I
wobei t =

= d2 , wenn otEKz und a(p) den p-ten Koeffizien-

ten der Fourierentwicklung einer Spitzenform bezeichnet.

J. CHAHAL

Torsion subgroups of elliptic curves

Let E be an elliptic curve defined over a number field k .
Suppose that E(k)tor is isomorphic to one of the finitely

many groups G1""'Gr as E varies (k fixed).

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

a factor %Z/2%Z : E(K)tor = subgroup of G; x Gj , V€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 Z as

4p = x% + pb?%y? (Db fixed, t € w,),

o®




according to whether or not p splits in Kt/Q .VFor b =
2,3,4,5. (1n Math Ann. 1981) the tower K, < K, € ... was con-
structed 1terat1vely using rotations of regular euclldean poly-
bedra, (e.g., b =5 uses the icosahedron) In the present work,
b =17 and the noneuclldean motions of Klein's 168-tesselation

are used As in the prev1ous work cited, the computatlon can be

wholly reduced to rational arithmetic modulo p .

V. DIEKERT

on the absolute Galois group of a M-adic field
N - A

The absolute Galois group .Gk = Gal(k/k) has a»eompletely ex-
. plicit description in the case that k is a local field over
@, ;and p # 2 or -k(¥<1)/k is unramified, (e.g. V=1 € k) .
For p # 2 this was done by Jannsen and Wingberg in Inventiopes
70 (1982). If k contains a primitive p-th root of unity

. P
we have the following result (for p = 2 see Crelle 350 (1984)):

Theorem: Let n = [k:@ 1, tp €k,a= # (uw N K?r) ra* 2,

P
f = re51due class fleld degree of k/Q . Then G is generated

o k
by n + 3 elements G,T,Xo,-..,xn whlch sat1sfy the following
. def:.m.ng COndlthl’lS'
1) ‘the 'normal .subgroup generated by SR e Xy is a pro-p-group,
PR "' _ f cor . .
2) "tame relation": ot0 1 = P,

L Tg, g '
3) ox o o= dx 1) Ux FIxg %) Ixg,x,] . Ix

n-1'xn] , where

A A .
.m € Z _such that w2z = Z_ . € Z such that o = ¢9
LM EZ su Lt p' 9 P Solgg) =g

; for.-a g-th root of unity cq and a Frobenius automorphism o .

.

" The structure of 'GQ is still unknown. Theré is hope that the
2 o
theorem above remains true. The condition 3) then simply means
-1 _ T g
ox 0 = (xor) X"
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M. EICHLER

Remarks on the quadratic reciprocity law in totally real alge-

braic number fields

Let X be a totally real number field of degree
§ and ring of integers e. For an integral ideal g’ equivalent

to 9 let (g) = g0-1 . The elementary theta function is defined

as:

0g(T)

An explicit transformation formula for og
a B . _ _ . .
(Y 6) € SL(2,6) with Yy = 0 mod 4@ , 6 = €s mod 4 (e6 unit) is
given, generalizing a result of Hecke in the case K
Using the relation between theta functions and Gauss sums a new

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

: 2
5 e21T18(gm T)
we€o

Siegel) is deduced.

'G. EVEREST

Units in Abelian group rings

Suppose T
norm on €T
jection x'

{xeeT| 1l x1I

is a finite, abelian group. Let || |

where £ is

U

It can be shown that the behaviour of AU
on how many poinfs from a certain finite set are contained in U .
Applications to counting function theorems and to divisibility

of normal integral bases in tame, abelian extensions are given.
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For each x € ¢ let x' denote the central pro-

1

x!1l x11 T’ . Let U be any open subset of C,
1} and set Ad(s) = I f (x)(logllxll)-s
X€Z T

the characteristic function of U

be an Euclidean

essentially depends

n with different

, where S is a generalized trace.

under the substitutions
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A. FROHLICH

On Serre's 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 giveh. Throughout the only hypotheses on

the underlying field is that its characteristic is not 2 .

W.D. GEYER

On an irreducibility theorem of Ostrowski

A report 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 € Z DH,...,Xn] is absolutely irreducible, then

f mod p is absolutely irreducible for all p 2 Py *

The results of Ruppert are as follows: _

1.) Pg does not depend on n (the crucial case is n =‘2), but
on d =deg f and H = height of £ .

a2-1

2.) P, = C1(d) H is a valid bound with explicit C1(Q) .

3. py = Cy(@ B2 55 a valid bound with explicit C,(d)
A at least for all £ , where f =0 is a smooth projeqtive
. curve.
4.) There are examples (mpdulo a conjecture of Bunjakowskilérom
1850 about prime values of irreducible polynomials) showing

that the exponent in 3.) is bést possible.

o®
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G. GRAS

Embedding problems in EF;-extensions

For a number field k , and a fixed prime p , we call X the
compositum of all Z p—extensions of k . The purpose of this
talk is to give a canonical description of G = Gal(K/k) by
means of a suitable»free zp-mwdule attached to k and defined
via a Log—functioﬁ on the group of ideals of k ; this module .
is numerically known as soon as classes and units of k are.
This permits to us to describe the subfields of ¥, to give the
law of decomposition of any prime ideal of k in E/k , and to
solve easily any embedding problem in ¥X/k . Another consequence
is the explicit determination of the radical R of the subfield
N of kX fixed by P (N = k(E¢§3) when k contains the group

of p-th roots of‘unity.

K. GYORY

On_certain quantitative diophantine results in algebraic number

theory

Let R be a finitely generated integral domain over Z with

quotient field K , let R* be the unit group of R , let G .
be a finite extension field of K , and let O #+ BE R, Yy € R .
Suppose that R is integrally closed in K . The polynomials

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

some a € R . In this case they have the same discriminant.

Theorem. There are only finitely many pairwise R-inequivalent
monic polynomials £ € R[X] with roots in G and discriminant B8.

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

o®
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gral extension ring of R in L having L as its quotient
field. The elements a,a* € S will be called R-equivalent

if a%¥* - a € R .

Corollary: There are only finitely many pairwise R-inequiva-
lent o € S with DL/K(u) =B . -

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

Zerlegungsgesetze und bindre quadratische Formen

Sei K ein biquadratisch-bizykliséher Zahlkdrper in dem 2 nur

einen Primteiler hat, t * 0 , K_- der Strahlklassenkdrper mod 2t

t

tiber K und K! die maximale 2-Erweiterung innerhalb K, . Es

t
sind drei Fille zu unterscheiden: I) K = Q(/E,/a) , II) K =

(/3,/9) , III) K = @(/4,/d) mit 4,d,q € Z\{0,1} quadrat-
frei, A=2mod 4 , 4 =3 mod 4 , g = 5 mod 8 .
In allen drei Fdllen k&nnen die Zerlegungsgesetze explizit ange-

geben werden. Durch Anwendung in Spezialfdllen erhdlt 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 closed field II
(This is a sequel to the lecture given by M. Jarden).

Theorem: For every p-adically projective group G there exists
a pseudo p-adically closed field K such that G(K) =[the ab-

solute Galois group of K]= G .

© @



Using a suitable notion of (abstract) G(Qp)-structures it is
shown that for every projective G(Qp)-structure G there is
a pseudo p-adically closed field K with Q(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 has a certain embedding

property 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
closed field K 1is p-adically projective.

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

C. JENSEN

Eine Klasse von Polynomen mit gewissen Frobeniusgruppen als Galois-

ru en.

Es sei p > 3 eine Primzahl und Fpi die Frobeniusgruppe vom .
Grad p und der Ordnung pl , 1l|p-1 . Es werden Polynome p-ten
Grades in @[{X] mit Fpy als Galoisgruppe konstruiert. Falls
p=3mod4 und 1 = E%l ist, konnen derartige Polynome mit
Hilfe von Tschebyéhef-Polynomen explizit angegeben werden. Die

Resultate wurden gemeinsam mit N. Yui gewonnen.

Deutsche
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E. KLEINERT

Units in 2 [DZm]

2m
hedral group) is studied by decomposing Q[Dzm] = A1x.l;qu"into

The structure of the unit group U = Z [Dzh]* (D = m-th di-

a direct product of simple algebras A and looking for the

i
image of Z [DZm] in the product. This is carried out for m odd

squarefree and m = p" = odd prime power.

B.H. MATZAT

Realisierung einfacher Gruppen als Galoisgruﬁpen

Satz 1: Alle sporadischen einfachen Gruppen mit h&chstens der
Ausnahme . Jy sind als Galoisgruppen iiber Qab(t) und.TQéPn,:ea-

lisierbar. ety

Zusatz: Mindestens 17 der sporadischen ‘einfachen Gruppen sind als

Galoisgruppen ﬁbér @(t) und @ realisierbar. :@B - .. " .o

1,J besprochen.

12"’

Als Kostproben fiir die BewelsewurcenM11,M 2

Def.: G besitzt eine GAR-Darstellung ﬁber k(t) , wenn Z(q) =1

und (G) G = Gal(N/k(t)) reguldr, (A) Aut (G) £ Aut(N/k) ,

Aut (G)

(R) regulire K/N mit KK = K(t) sind rational.

P

Satz 2: Ist G eine endliche Gruppe, deren Komp051tionsfaktoren

T

GAR-Darstellungen ber k(t) mit einem Hllbertkérper k 2Q be-

sitzen, so ist G 'als Galoisgruppe iiber k 'dafsééilbéf.*”

Zusatz: Ist G eine endllche Gruppe, deren Komp051t10nsfaktoren

zyklisch sind oder GAR-Darstellungen hber k(t) mit (k:d ') < @

besitzen, so ist G als Ga101sgruppe ﬁber k darstellbar.A
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T. METSANKYLA

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
T =3 AT =31 A
T Mx e TR
where X runs through all odd characters # w

1 of K ( w the
Teichmiiller character) and where ux and AX are the Iwasawa
invariants of the power series representing the p-adic L-fpnction
attached to xw . This holds tfue provided p2 (or 8 , if p = 2)
does not divide the conductor of K , which in fact may be assumed
without loss of generality. I bresent a simple proof that ux =0
and AX < pr(p—1)/2 if p > 2 and p does not divide fX ,'thg
conductor of x ; here r is such an integer that pr > Zfi . An
analogous result 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 geﬁéralized

Bernoulli number B1(x) is prime to p . It is interesting to

compare the bound of AX with recent results of Barsky.

W. NARKIEWICZ

The status of certain old problems in elementary and analytic

number theory

A report was given on the situation in 12 old problems which in-
cluded Lehmer's and Schinzel, zassenhaus' conjectures, questions
concerning factorizations in algebraic number fields and divisi-

bility questions for class numbers.

Deutsche
Forschungsgemeinschaft




oF

Deutsche

J. NEUKIRCH

Neubegriindung der Klassenk&rpertheorie

purch die Beobachtung, daB8 sich jedérAAutomorphismus einer Kdrper-

‘erweiterung durch eine einfache Manipulation in einen Frobenius-

Automorphismus verwandeln l#8t, ergibt sich die Méélichkeit, die
Klassenkdrpertheorie in elémentaref, rein gruppentheoretischer

Weiée abzuhandeln. Die Manipulation sei am Beispiel einer galois-
schen Erwelterung LIK lokaler Korper erlautert Sei “fn bzw. ¥
die max1male unverzwelgte Erwelterung von L bzw. ‘K . Ist

g € Gal(LIK) , so wdhle man eine Fortsetzung S von o auf L ,
3|§.= w; , n€ N , wobei oy € G&l(ilxi der Frobenius-

automorphiémus ist. Die flberraschung: Ist I dér‘Fixkérper von

derart das

g, so ist f|i die maximale'unverzweiéﬁe Erwéiterung von X
und T ist der Frobenius-Automorphismus ¢Z von T I£ . Durch
diese Feststellung ist man gezwungen die Reiiprozitétsabbildung

: G(LIK) » K*/N

*
TLIK LIKY

in direkter Weise durch

= *
(o) NZIK(“z) mod Ny gD

TLIK S
ein Primelement von I ist. Nachdem

zu definieren, wobei Ty

man das "Klassenk®rperaxiom" (K* : N _L*) = [L:K] fiir zyklische

LIK
Erweiterungen bewiesen hat 1d8t sich sofort das Reziprozitdtsge-

setz verifizieren

ab .
‘G(LIK) K*/NLIK

‘NGUYEN QUANG .DO

~ . 0On fhe'zF)-torsion‘of certain Galois modules

Leopoldf's well known formula gives an expréssion'fdr the residue

Forschungsgemeinschaft © @
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of cp(s) at s = 1 , where Lp(s) = §p(s,x) is the p-adic

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 residge at s =1 of an Iwasawa function
Zp(s,K) attached to the cyclotomic ZF)—extension of a totally

real field K verifying Leopoldt's conjecture.

Clarifying the connection between the behaviour of zp and t;he .

structure of the ZF>-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
conjecture, 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 ZE)—extensions are given.

H. OPOLKA

Endliche Galoismoduln und automorphe Formen

Es werden sogenannte metaplektische Darstellungen der absoluten

Géloisgruppe Gk eines Zahlkdrpers k aus endlichen Gk-Moduln

konstruiert und - wenigstens prinzipiell - Darstellungen der all- .

gemeinen linearen Gruppe des Adelringes von k zugeordnet. Als
Konsequenz erhdlt man beispielsweise Beziehungen éwischen rationa-
len Punkten auf Abelschen Varietiten und automorphen Formen.
AuBerdem ergeben sich Holomorphieaussagén iber die Artinschen
L-Reihen dreidimensionaler metaplektischer Darstellungen. SchlieB-
lich wird mit Hilfe von Thetafunktionen e;n konkreter Darstellungs-
raum fiir eine spezielle Klasse metaplektischer Darstellungen

konstruiert.

Deutsche
Forschungsgemeinschaft
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R. PERLIS

Trace forms of algebraic number fields

The trace form of an algebraic.number field X/@® is the symmetric
@-bilinear form . ‘ -
trK/Q: KxK - @

given by tr (x,y) = traceK/Q(xy) . The two basic- questions: one

K/0Q

’ can ask are: Which forms are trace forms? Aand: What interesting
properties of a number field are reflected in its trace form?
One can study each of these questions by considering tracé forms
either up to Witt équivalence in the Witt ring W(Q) , or up to
rational equivalence. Or, if we restrict fhe tracs form fo ths
ring of integers OK ‘of the field K , " then we can study the
trace form up to integral equivalence. In addltlon, if K/Q is
normal then the . Galois group Gal(K/Q) acts as a group of iso-
metrles of the trace form, and one can study this form up to

ggivarlant equlvalence in each of the three cases mentloned

above. A discussion of results, with appllcatlons ‘and examples is

given.

A. PRESTEL

On.the polynomisls> X4 + nx2 + 1 ~
Theorem 1: Let £ € RI[X,,...,X ] be positive semi-definite,
homogenous of degree 2m . Then f € £ 1R(§)39 =. {sums of 2m-th
powers of rational functions in X = (X,,...,X)} iff 2m|
ordof(p1(t),...,pn(t)) for all p.l,...,pn € R[t] . This. theorem
suggests that the propertg of being a sum of 2m-th powers shquld

be elementary over the theory T of'real closéd fieiés.'Boé‘ﬁhe

T
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following theorem shows that there is no formula m(Yo,...,Yd)

such that ao+...+adxd € sR(X)?™ iff ola,...,ay) holds in R

for all real closed field R .
jm g™ "

Theorem 2: x2m + nx2 + 1= X and n -» « implies
—_— L (n) 2m
i=1 g (X)
deg g(n) +o for m=2 2 .
3 (m)

(By a theorem of Becker, ZR(X)m = Zz R(X)m for all real closed

fields R) .

J. RITTER

on local Galois characters

From the observation that any finite Galois extenéion M|K shows
up as the composite field of the fixed fielas belohging to the
kernels of all irreducible complex characters x of the absolute
Galois group GK of K which are trivial on GM one is lead to
study the foilowing two questions: (1) What is the Structure

A of GX = GK/ker X ? (2) CcCan GX be described in terms of para-
meters that depend on K aionef For a local field K/Qp and non
abelian x the local Langlands conjecture predicts a relation of

GX with the multiplicative group of a certain central division

algebra over K . To verify this the ramification subgroups, the ‘

conductor of x , det x and finally the Artin L-function be-
longing 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 ¢ € x(x1,...,xn) reducible over a field

Deutsche .
DF Forschungsgemeinschaft © @
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K if the.numerator in its reduced form is reducible over K .
For - @ € K(X) let c(9) be the constant term in the Laurent

expansion of ¢ at infinity.

. n
Theorem: Let n =3, f, € K(X;\K (i =1,...,n) . Then I f,
. i=1
is reducible over K 1ff at least one of the following conditions

holds.
. (1) There exists an additive polynomial L € K[t] and g; € K(X;)
.such that fi - c(fi) = L(gi) (i=1,...,n) and
L(t) + i;1 c(fi) is reducible over X .

(2) Char K = 2 and there exist c,d, g € K . '9; € K(X;) such
) ) n
that £, - c(f;) = c(go+d) ™' (i=1,...,m) , T c(f,) =
. o i=1
c(g2+d)_1 or O . S
o
(3) Char K = 2 and (2) is satisfied with K replaced by 4 ,
a quadratic inseparable extension of K . Moreover
n
S L(t) + c(fi) is not ‘equal up to a constant factor to
i=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 £(z) =
§ a qn eine p-adische L-Funktion zuzuweisen durch p-adlsche
?nlerpolatlon spe21e11er Werte der Mellln-Transformlerten L(f,s) =
z ann -s , ldBt sich ausdehnen auf das Rankln—Produkt der L-Funktion
‘mit sich selbst. Andererseits wird Jeder elllptlschen Kurve E/Q
ein gewisser IQasawa-Modul M zugéordnet mit Hilfé deS'Twists

der Selmergruppe S(E,F“) iber F_:= Q(E[p”i) mit dem Tate-

DF Deutsche
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Modul TP(E) . Flir eine Weil-Kurve E liefern diese beiden
Betrachtungsweisen je eine "analytische" und eine "strukturelle”
p-adische L-Funktion zu der abelschen Varietdt E x E . Die

- Hauptvermutung, da8 beide L—Fungtionen im wesentlichen iliberein-
stimmen, erweist sich fir Kurven mit komplexer Multiplikation
als eine Folgerung der sogen. 2-Variablen-Hauptvermutung fiir

die CM-Kurve E .

P. SCHNEIDER

Universal T'-norms for abelian varieties

Let K/Qp be a finite extension, X /K be a ramified ZF)—ex-
tension, and A/K be an abelian variety with good reduction.
We are interested in the study of the following subgroup of
A(K):
NA(K) := subgroup of universal norms in A(K) w.r.t. K_/K .
The basic invariant of A which is needed is

r:= p-rank of the reduction of A (i.e. pr = # A(i}))p).

Our result then is the

Theorem: rankZ A(K)/NA(K) = (dim A-r) - [K:Qp] .
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 local field, and tﬁe techniques of flat
cohomology (in particular the local flat duality theorem) the

above assertion is reduced to a statément about p-divisible groups
over the residue class field k of K .

Let R , resp. R_ , be the ring of integers in K , resp. K_ ,

0

and put T:= Gal(K_/K) .

DF Deutsche
Forschungsgemeinschaft ©
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Proposition: For any local p-divisible group G/K we .have
corank u‘(r,c(a;e ) = height(G)-[K:Qpl

Via the theory of Dleudonne modules this is reduced to a problem
about the T'-structure of the formal Lie group Cw/K of Wltt
covectors. Aithough this group is infinite dimensional it is
easier to handle since it has a filtratron ﬁ1 s,ﬁz c W3g...c
dﬁ/K mhere the factors are isomorphic to-the formel additive

group.

‘L. SKULA

Kummer's system of congruences

In this report the Kummer's system of.congruences:szwl_zj(t)so
(mod 1) (1 £ j = l%é is considered, where 1 is an odd prime,
sz means the Bernou111 number and @05 (t) the Mirimanoff poly-
nomial. It is shown that in a certain sense thlS system is. equi-
valent to the system: fa(t) = 0 (mod 1) (a € I ) where ‘IT

is the Stickelberger ideal and f;(t) means a polynomlal w1th
integral coefficients depending.on the element a from the )
Stickelberger ideal . ' .

By means of this equxvalence an upper bound for the number of
solutlons of the Kummer's system of congruences 1s glven and’

spec1al congruences are derived.

M. TAYLOR

Galois modules and elliptic functions

The main theme of the talk was the use of Kummer ‘extensions of

group laws to describe rings of integers in local and global

o®
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situations:
(1) Local case: Let K denote a finite non-ramified extension
of gp of degreetn . Let F denote a Lubin-Tate formal
group for K . We fix m =21 , we let 1w (resp. w) denote
a primitive p2m (resp. pm) division point on f . We set
N =‘K(n) , M = K(w) . We then described the associated order
- & of the ring of integers 0 of N, and in particular.:' .

we showed that 0 is a-free on om | .

(2) Global case: We described some corresponding global results
for abelian extensions of @ (resp. quadratic imaginary
number field K) by imitating the local construction and

using the multiplicative (resp. elliptic) group law.

K: WINGBERG

Ein Analbgoﬁ zZur Fundaméntalgruppe einer Riemann'schen Fliche

im Zahlk&rperfall

Sei K éin élgebraischer‘Zahlk§rper vom CM-Typ mif-maximal to-

tal reéllgh TeilkSrper K+; der Kérper K enthalte die Gruppe

up der p-teﬁ~EinheitSwurzeln (p*2) , also K = K+(up) . Weiter

seiv K, K(p) bzw. Ks die zyklotomische, die maximale p-Er-
weiterung bzw. die-inaximale p-Erweiterung \}on K , die auBerhalb .
einer Pfimstellenmenge S 2 Sp U s, unQerzweigt iStA (sé us_ =
{3lp=}) . ' ‘

Wird nun mit X die maximale bei P po;itiv—zerlegte p-Erweiterung

von K bezeichnet (die durch die Bedingung definiert isﬁ!

?ﬁ (= K+(p)(up)?, fiir alle Komplettierungen beziiglich glp) , SO

gilt flir endliche Erweiterungen EIK°° mit E c K ein zum

Deutsche J
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Funktionenkdrperfall v6llig analoger. Satz, wenn ES durch die

Erweiterung ES = ES n K ersetzt wird:
Satz: Sei die Iwasawa—g-lnvariante von K null und die Komplet-

tierungen K% fiir glp enthalten nicht die Grﬁppe up . Dann

gilt: -
Die Galoisgruppe Gal('f:'S [E) ist trivial oder eine DemuSkin-
‘ gruppe vom Rang 2gE , wobeil 9g durch die Riemann-Hurwitz
Formel gegeben .ist »
. + o -
2-2g;, = (2-2)\,(K'))[E:K_]. - -Z (e,-1)
- E 1 = pes_(2) &
P +
(eﬁ_ die Verzweigungsindizes der Erweiterung. E/K_ , AT(K )
der Z_ -Rang von Gal(K+ /K )ab) .
P Sp b
Die Struktur der Galoisgruppe Gal(ES/E) fiir endliches S 3 Sp u s,

wurde ebenfalls explizit angegeben.

Berichterstatter: C. Deninger

DFG Deutsche
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