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Die Tagung “Gruppen und Geometrien” fand, wie auch zuletzt unter der Leitung von M. Asch-
bacher, Caltech, B. Kantor, Eugene und F. G. Timmesfeld, Giefen, statt. Die Tagung, die sich
durch einen sehr weitgespannten Teilnehmerkreis auszeichnete, bestach durch geradezu drama-
tische Fortschritte in den behandelten Gebieten, die vielfach fiir nicht moglich gehalten wurden.

Hervorzuheben scheinen mir insbesondere:

1. AuBerordentliche Fortschritte in der Revision der Klassifikation der endlichen einfachen Grup-
pen durch U. Meierfrankenfeld, B. Stellmacher und G. Stroth. Diese lassen es moglich or-
scheinen, daB man die Gruppen von Charakteristik 2-Typ in naher Zukunft eher geometrisch,
das heiBt ohne den Umweg iiber Komponenten, charakterisieren kann.

2. GroBe Fortschritte in der Theorie der Gebsude und der damit verwandten Gruppen. Hier
sind in erster Linie die Resultate von Tits und Weiss, iiber die Weiss berichtet hat, und die
Resultate von B. Miihlherr hervorzuheben. Erstere scheinen nun endlich die schon 30 Jahre
vermutete (und zum Teil auch benutzte) Klassifikation der Moufang-Polygone abzuschlieBen.
Letztere bedeuten eine weitreichende Verallgemeinerung der Klassifikation der spharischen

Gebaude.

3. GroBe Fortschritte in der Untersuchung der Struktur endlicher Lie-Typ und verwandter alge-
braischer Gruppen. Hier scheinen mir insbesondere die Resultate von Seitz iiber die Einbet-
tung von p-Elementen in SLy(p)’s erwihnenswert.

Diese drei Schwerpunktthemen haben sich natiirlich auch in def Zah] und Linge der gehaltenen
Vortrige gespiegelt. AuBer den Vortrigen wurde auch in zahlreichen Fillen wissenschaftlich zusam-
mengearbeitet. Hier ist auBer der Zusammenarbeit der in 1. erwihnten Personen, die Zusamme:
narbeit von Aschbacher-Smith, Guralnick-Liebeck und Magaard-Kantor zu erwihnen, die jeweils
zu konkreten Resultaten fiihrte.
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Vortragsausziige:

The universal representations of some sporadic geometries

Barbara Baumeister

(Joint work with A. A. lvanov and D. V. Pasechnik.) Let G be a geometry such that every line is
incident with exactly p+ 1 points, p a prime. Then we say that (R, ) is a representation of G if R
is a group and ¢ a map from the set of points P and the set of lines £ into the set of elementary
abelian subgroups of order p and p? of R, respectively such that

(i) w maps the set of points on a line ¢ bijectively onto the set of non-trivial subgroups of ©(€);

(i) It = (p(P)).
If (It, v) is a representation of G, then there exists a “biggest” representation with respect to (R, ¢),
the universal representation of G with respect to ¢. We show

o]
Theorem. Let G be the 3-local geometry for Figq with diagram.g————g——==g——-<|:. Then there
exists a unique universal representation (R, ) of G and R is isomorphic to 3'Figq x 3 Figq.
We conjecture that the universal representation of the 3-local geometry for the Monster M
>

O———0=——=0-——0 is isomorphic to M x M.
3 3 9 1

Normalizers of parabolic subgroups in Coxeter groups

Brigitte Brink

(Joint work with R. B. Howlett.) It is well known that the normalizer of a parabolic subgroup in
an arbitrary Coxeter group is the semidirect product of the parabolic subgroup by a complement
Nj which acts by permuting the simple reflections. N; may be viewed in a natural way as a vertex
subgroup of a certain groupoid, for which we obtain a set of generators and defining relations; the
defining relations are all derived from subgroupoids of ranks one and two, so that the groupoid can

be viewed as a generalization of a Coxeter group. A presentation for N can be easily deduced. '
h

Special elements in Lie algebras
Arjeh M. Cohen

(Joint work with A. Steinbach, R. Ushirobira and D. Wales.) Suppose L is a Lie algebra over a
field k, chark # 2. Define z € L to be special or eztremal if [z, [z, L]) C kz. Denote by & the set of
nonzero extremal elements of L.

We are interested in Lic algebras L with L = (£). The case |€| = 2 shows three different algebras,
among them the Heisenberg algebra and sl;. But also Chevalley’s simple Lic algebras are examples.
We have given a list of properties of such Lie algebras. Qur main result states that dim [, < o if
|€] < 00. The proof depends on the case where € consists of sandwiches ([r, [r. L]} = 0) which can
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be handled by [Zelmanov - Ixostrikin], and on a Grobner basis argument reducing the general case
to the special one. The maximal possible dimensions are 1,3,8,28,537 when 1€1=1,2,3,4,5, resp.
The minimal number of elements from £ needed to generate Chevalley’s Lie algebras L of type

An, Dn(n24)y Bn(n23): Cn(n22)\ Ga, Fy, En(n=617'8)
are n+1l, n, n+1, 2n, 4, 5, 5.

The motivation for this work stems from Chernousov's proof of the Hasse principle, the use of
sandwiches in the theory of finite dimensional modular simple Lie algebras and the study of root
subgroups of a group 2 la Timmesfeld.

- Linear groups generated by reflection tori

“ Hans Cuypers

(Joint work with A. M. Cohen and H. Sterk.) Let V be a vector space over some skew field k. o
An element g € GL(V) is called a reflection if[V,g]={vg-v|veE V} is'1-dimensional but notsf w7
contained in Cyv(g) = {v € Vjvg=v}. ) Crer. e

If g is a reflection, then [V, g) is called the center of g and Cy(g), which is a hyperplane, is called~ - =
the axis of g. A reflection torus is a subgroup of GL(V) generated by all reflections with a fixed .
center and axis. So if pis a point of P(V),i.e. 2 1-dimensional subspace of V, and H a hyperplane

(p ¢ H), then the reflection torus with center p and axis H is the group

T, = (9 € GL(V) | [V, 9] = p. Cv(g) = H)-

We investigate subgroups of GL(V) generated by reflection tori. In pa.rt.ic:ular, we determine all
irreducible subgroups of GL(V) generated by reflection tori.

Grassmannian fixed point ratios

Daniel Frohardt

/.‘ {Joint work with K. Magaard; plays a role in the work he discussed at this conference.) Wediscussed -
the proof of the following resuit. , A

Hypothesis. G.: Gisa classical group with natural module V, g € G.
V is a vector space of dimension n over a field of ¢ elements.
U is a subspace of V, of dimension or codimension k where k < n/2.

| M is a maximal subgroup of G with F*(() g M,and Uis MN F*(G)-invariant but not F°(()-

' invaniant.

Let f(g. M) be the fixed point ratio of g acting on the left cosets of M.

Theorem. For every ¢ > 0 there is an n, such that if G. holds with n > n, then one of the
following is true.
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1. flg. M) < c.

2. g is a linear transformation with an eigenspace of codimension d where dk < n/2 and
| flg, M) = ¢v?* |< ¢, where v is the length of the M-orbit containing U.

If M fixes U, then v = |; otherwise, M contains a graph automorphism that interchanges U with
a subspace of complementary dimension, and v = 2.

Small dimensional representations are semisimple

Robert Guralnick

We discuss the following: Theorem A. If G is a finite group contained in GL(n, k) = GL(V).

with chark = p and O,(G) = 1, then:
(a) if p>n+2, Vis asemisimple kG-module; and
(b) if p>n+3, HY(G,V)=0.

Note that (a) = (b) and (b) was a conjecture of Serre. The proof depends on Jantzen’s result for
Chevalley groups and

Theorem B. Assume the hypotheses of Theorem A. If p > n+ 3, then Gt := (g€ G |gP = 1)
is either J; with p = 11 or G* is’a central product of quasisimple Chevalley groups in char p.

This has been also shown for p >> n for £ = F, by Nori and arbitrary k& by Larsen-Pink. Our
method uses Landazuri-Seitz results and more recent extensions on the lowest dimension of cross
characteristic representations (e.g. for PSL(d, q), the smallest representation has dimension

(¢¢ - 1)/(g—1) = 2 (for d > 3 and with some small exceptions)).

These methods also will yield a classification of subgroups of classical groups containing regular
unipotent elements.

Triality

J. 1. Hall .‘

It is known: Theorem 1. A 3-transposition group with trivial center and a quotient Symy,, for
|2 > 4, is a section of the wreathed product A} Symg, for A some group each of whose elements
has order 1,2, or 3.

This theorem is false for |[€2] = 3, the most notable exceptions being the triality groups 1)4(2) : Symj
and D4(3) : Sym,.

A group with triality is (after Glauberman and Doro) a group (v = N : Symy, where, for 1) the
(-class containing the involutions of Symy, we have G = (D) and |ar| = 3. for all pairs a.7 € D)
with @V # r¥. Then we can make precise
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Theorem 2. The lollowing are equivalent:
1. Groups with triality and trivial center;
9. Latin square designs possessing nontrivial central collineations centered at each point;

3. Moufang Loops.

In addition to the work of Doro and Glauberman, results on web geometry from early in the century
and a paper by Tits from 1958 are relevant.

Using Theorem 2, Theorem | becomes true in the case || = 3, as well, by making the single
substitution: “... for A some Moufang Loop ...".

Flag-transitive ¢.AG"-geometries

Cécile Huybrechts

(Joint work with A. Pasini.) The material presented in this talk is part of an attempt to classify
(locally-finite) flag-transitive geometries over the diagram cL® = o€ oL" o That project is
motivated by the classification of the finite flag-transitive linear spaces by Buekenhout et al. In
view of that result, it is natural to split the diagram ¢.L" into different subdiagrams, among which
c.AG" and to consider one-by-one the corresponding classification problems. This talk focusses on
that of flag-transitive c.AG*-geometries.

A flag-transitive geometry T(S) over the diagram cr—i—gg‘igm)—g and with full automorphism

group 2'3: 3'Aut(Maz2) can be constructed from a family S consisting of 22 totally isotropic planes
of 2 hermitian variety in PG(5,4), 9_transitively permuted by the Mathieu group M. :

The geometry T(S) admits a (unique) flag-transitive proper quotient T(J)/2. After having ex-
plained a construction for the geometries T(S) and T(S)/2 and given some information on their
flag-transitive automorphism groups, I state the following result: '

i
Theorem. Every flag-transitive geometry over 8——“—?&“19)*; with n > 3 and ¢ > 3 and such
that Aut(l") does not induce a }-dimensional affine group on each of its residues of cotype 0 or 2 is
isomorphic to the geometry T(S) or to its quotient r(S)/2.

Finally, | give some comments on the cases that are not covered by the above theorem and give a
synthetic sketch of a proof of it.

Maximal subgroups of exceptional groups
M. W. Liebeck
Let (¢ be a simple algebraic group of exceptional type Gz, Fy, Fg, E7 or Ex over an algebraically

closed field of characteristic p > 0. and let @ bea Frobenius morphism of (i, so that G, = G(q) is
a finite exceptional group of Lie type. '

We discuss progress on the study of maximal subgroups of G, and G. Recent results of Liebeck
and Seitz imply that for maximal subgroups A of G, one of the following holds:

B}
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(1) M =M,, where M is maximal, closed, of positive dimension in G.
(2) M =G(qgo); a “subfield” subgroup of G(q).
{3) M is almost simple, on a finite, explicit list of possible isomorphism types.

(4) M is one of a small number of further classes of small, bounded subgroups.

(As a consequence, here is a constant ¢ such that ejther IM| < cotr M =M, or G(qo); this
consequence is in fact CFSG-free, thanks to a recent result of M. Larsen and R. Pink.)

Thus attention focusses on the maximal positive dimension subgroups M of G. For P > 7, these
were determined by Seitz and Liebeck in 1991. These authors have recently removed this charac-

teristic assumption; thus the maximal subgroups M of positive dimension are now known in all

characteristics.

The Guralnick/Thompson conjecture for groups of bounded genus

Kay Magaard

{Joint work with Daniel Frohardt.) In 1990 Guralnick and Thompson published the follawing
Conjecture: For every non-negative integer g there exists a finite set of finite simple groups £(g)
such that, if L/C(t) is a finite extension of genus < g and L the normal closure of L, then the
composition factors of Gal([,/([l(t)) are either cyclic, alternating, or in &(g). We show that the
conjecture is true.

Root systems for imprimitive complex reflection groups

Gunter Malle

The talk réports about a part of the general program of interpreting finite complex reflection groups

as variants of finite Weyl groups by extending the constructions and theorems for the latter to the
former. '

Let W be a finite complex reflection group with set of reflections R. A root system for W is a set ¢
with i¥-action, with a W-equivariant surjection p: W — R, asubset ¢~ of & with [¢-] = [d\ |
and a section R = & of p with image Q contained in ¢ \ ®~. The associated length function i
defined by €(w) = jwQN&~|for w e W. An example is given by the usual root system of a Wc)'
group, where Q = &+ and £ is the usual length function.

The length function on a Weyl group is a powerful tool in the understanding of these groups. In the -
talk we presented a joint result with Kirsten Bremke in which we defined a root system and length

function for the imprimitive complex reflection groups Ge,1,n) and G(e, e, n) with various nice
properties. In particular, the length function is compatible with restriction to parabolic subgroups.

and the sum of ¢/'*) for w running over the group equals the Poincaré polynomial. Moreover, the

root system ¢ can be chosen as a subset of the natyral vector space for the respective reflection

group, and then the negative roots &~ all lie on a fixed side of a suitable real hyperplane in this

space.

This length function has already found application in the construction of Demazure operators

by Rampetas and Shoji, and it also has connections to properties of reduced expressions in the
underlying reflection group.
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Groups of characteristic p-type

Ulrich Meierfrankenfeld

Let G be a finite group and p a prime. We say that G is of characteristic p-type provided that
Cc(Op(L)) C Op(L) for all p-local subgroups L of G. We reported on recent progress in developing
a theory of groups of characteristic p-type.

Let S € Syl,(G), and C = Cg(Z(S)). For a p-local L of G let Y, be the largest elementary
abelian normal p-subgroup of L such that O,(L/CL(YL)) = 1. Also F;(L)/Op(L) = F*(L/Oy(L)).
We say that E-uniqueness holds for G provided that

(i) C lies in a unique maximal p-local € of G; and
(i) Let E=OP(F;(Cz(Y5)))- Then C is the only maximal p-local of G containing E.
The main theorem presented in the talk was:

Theorem. Let G be a group of characteristic p-type in which E-uniqueness holds. Assume that §
lies in more than one maximal p-local of G. Let M be a p-local containing S so that M® = (O, (C)*)
is maximal. Then one of the following holds:

(@) Yar £ Op(C).

{b) M°/O,(MP) is a classical group and Yy is the natural module for M°.

(c) M°/O,(M®) = (Ly x Ly x - % Lk)Op(é),O,(C') acts transitively on {L;, Ly, -+, L} and
[Yar, L] is a natural SL,(p")- module for L; & SL,(p").

We then discussed that case (b) of the theorem usually leads to a geometry for G. Some exceptional
case was addressed in the talk of Gernot Stroth. Case (c) of the theorem was discussed in the talk
of Bernd Stellmacher.

Arithmetic Groups, Amalgams and Classification II

Bernhard Mihlherr

The following theorem summarizes the results of my research on the classification of twin buildings:

Theorem. let A be a 2-spherical, irreducible twin building of rank at least 3 and characteristic
not 2 or 3. Then one of the following holds:

a) A is associated to a classical group (and hence of spherical or affine type).

b) A'is the set of fixed points of a Galois group acting on a twin building associated to a
Kac-Moody-group (of possibly infinite rank') over a separably closed field.

Remarks:

L. The theorem generalizes Tits' classification of spherical buildings in a natural way.
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2. The proof of the result uses the classification of Moufang polygons which has been obtained
by Tits and Weiss.

3. The cases char(A) € {2,3} are more complicated. | expect to have soon a similar result in
these cases provided that one excludes twin buildings with fragile residues.

Shrinking certain geometries

Antonio Pasini

I describe a construction (found by G. Stroth, C. Wiedorn and myself) by which, given a geometry
I' for a diagram of rank n > 4 of the following form (where X stands for any given class of rank
geometries),

Af X -

o e O

one can produce a collection of geometries of rank n — 1 inside ', with the same diagram as I' but
one node shorter.

‘That construction has been exploited by Stroth and Wiedorn as a tool for inductive arguments in
the classification of c-extensions of Petersen- and tilde-geometries.

Linear groups: from finite to profinite
Laszl6é Pyber
The recent breakthrough results of Larsen and Pink concerning the structure of finite linear groups
are used to prove the following theorems:

Theorem I. Let F be any field and T a finitely generated subgroup of GL(n, F). Then cither
a) I' is soluble by finite or b) the profinite completion I' has an open subgroup W such that W has
a dense free subgroup of finite rank. . .

Theorem II. Adelic groups G (that is subgroups of some product [],SL(n,Z,)) are boun«..
edly generated (the product of finitely many procyclic subgroups) if they are finitely generated
(topologically).

This was conjectured by Platonov and Sury.
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Arithmetic Groups, Amalgams and Classification 1
Mark Ronan

This talk starts by considering groups and buildings generated by 2 fundamental system (Usidiet
of root groups, where (Ut,‘,Ut]‘) is a rank 2 group of Lie-type. In the spherical case one obtains
groups G(k) of Lie-type, and in the affine case S-arithmetic groups G(k[t,t™']). The building A
in each case is uMoufang”, and a theorem of Tits (Durham Proceedings 1992) shows that such
buildings are one component in a twin building (&, A")-

An earlier result (Ronan-Tits, Inv. 1987) shows that root groups Ui generate 2 building A if and
only if they do so in all rank 3 spherical residues; and work in progress by the speakers (Miihiherr
and Ronan) shows that if all rank 3 residues are spherical, then A is Moufang.

(Miihiherr-Ronan, Inv. 1995) prove that given a 2-spherical (all rank 2 residues spherical) twin
building (A, 8, without residues for one of the small finite groups Sp(?),G1(2),Gg(3) or 2Fa(2).
then A is Moufang. Moreover the local structure completely determines the global structure.
Here now are several open questions:

. These results lead naturally to a study of twin buildings, and in this connection the speakers

(1) What about allowing non-spherical rank 2 residues? The methods of (Mﬁhlh'é?r'—Ronan, Inv.
1995) break down completely in this case, and the whole business of non-spherical rank 2 twin
buildings, called ‘twin trees’, is rather complicated (see Ronan-Tits, Inv. 1994 and lIsrael J.

1999). :

(2) What are the groups in the non-affine cases? A brief answer is that they are groups “of
Kac-Moody type”, but exactly what this means is another question, namely:

(3) Can one classify such groups, at least in the 2.spherical case, by classifying twin buildings?

This leads to Bernhard Miihlherr’s talk.

Geometries and Groups

Peter Rowley

This talk surveyed the current state of knowledge on point-line collinearity graphs of certain spo-

.’ radic group geometries. Attention focussed on the graph G associated with the minimal parabolic,

characteristic 2, geometry for the largest Fischer group. To date a complete description of G has
not been obtained. A brief overview of joint work with Louise Walker was given on the structure
of the first three discs around a fixed vertex of G.
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Multiplicity-free permutation representations

Jan Saxl

For a finite group (i and a (maximal) subgroup H of G, the action of G on the set GG/ H of cosets is
multiplicity-free if all the irreducible constituents of the permutation character r = l,? are distinct.
One reason for studying such actions is that each finite simple group G acts in this way on the
cosets of some subgroup H. Another is that if G is distance-transitive on a graph, the action on
the set of vertices is inultiplicity-free. The talk was a progress report on the project to classify all

such actions.

Fixed point theorems for groups acting on acyclic complexes .

Yoav Segev

(Joint work with Bob Oliver; relies on joint work with Michael Aschbacher.) Let G be a finite
group. A G-CW-complex is a CW-complex X with continuous G-action which permutes the cells
of X and sends a cell to itself only via the identity. When X is a combinatorial finite simplicial
complex then G is represented as a group of simplicial automorphisms of X such that if an element
of (i fixes a simplex it fixes the vertices of the simplex. X is called a Z-acyclic complex if all
the reduced homology groups of X (with integral coefficients) vanish. An acyclic 2-dimensional
G-complex X is called an essential G-complex if XV = @, for all normal subgroups 1 # N < G,
where XV is the fixed subcomplex of N.

Theorem A. Let G be a finite group. Then there exists an acyclic, 2-dimensional, essential
G-complex if and only if G is isomorphic to one of the groups: PSLy(2%), k > 2, PSLy(g),
¢ = +3 (mod8) or Sz(2%), k > 3 odd. Furthermore the isotropy groups in any such action are
solvable.

Theorem B. LlLet G be a finite group. If there exists a fixed point free acyclic 2-dimensional
(-complex, then there exists a normal subgroup N q G such that:

(a) XN is acyclic (and in particular # 0).

(b) N’ < N, for all normal subgroups N’ 4 G such that XN £ ¢. -

(c) X" is an acyclic 2-dimensional essential G/N-complex (so in particular GG/N is one of L.
groups given in Theorem A).

The only previously known fixed point free actions (essential) on a 2-dimensional acyclic complex
was an action of A; on the dodecahedron disc. The question of fixed point free actions on 2-
dimensional contractible complexes remains open.
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Unipotent elements in algebraic groups

Garry M. Seitz

Let G be a simple algebraic group over an algebraically closed field of characteristic p, a good prime

for G.

Let A < G be of type A, and call A “good” if all weights of A on L(G), the Lie algebra of G, are
at most 2p — 2.

In joint work with Serre it is shown that each unipotent element u € G of order p is contained in a
good A, and any two such A,’s are conjugate by one element of Cg(u). Moreover, L(G) restricted
to a good A, is nearly always a tilting module.

Applications are given to the structure of Cg(u) and to the problem of saturation, where one aims

. to embed u in a canonical 1-dimensional unipotent group. -

oF

Residual properties of the modular group o

Aner Shalev

In this talk I outline a probabilistic approach to residual properties of infinite groups. The first
result is joint work with J. Dixon, L. Pyber and A. Seress. Using results on random generation of
finite simple groups by two elements, we give a short proof of Magnus’ conjecture that free groups
are residually-C for any infinite collection C of finite simple groups.

Magnus’ conjecture was originally proved by Weigel in 1993.

The main result described in the talk concerns residual properties of the modular group I’S1,(Z).
Using random (2, 3)-generation of many families of finite simple groups (established in a joint work
with Liebeck in 1996) it is shown that the modular group is residually-A, and residually- /S L, (¢).
The latter is a new result, which joins a variety of recent group-theoretic theorems, whose only
known proof is probabilistic.

. Point-line characterizations of Lie incidence geometries

Ernest Shult

(Joint work with A. Kasikova.) There are two basic theorems. Let I' be a polarized space with
these three properties: (1) Every geodesic of length two extends to one of length three. (2) For
each point r and symplecton S, z is collinear to some point of S. (3) The set of points at distance
at most two from a point forms a subspace. Then " is cither Dss, As3 or F7, a classical dual
polar space of rank three, or a product geometry L x P where P is a polar space and L is a line.
The second theorem concerns parapolar spaces ¥ of diameter at least three such that for every
point-symplecton pair, (r..5).r1 N S is never just a point. From first principles one can show
that such a geometry has point-diameter three and a simply connected point-collinearity graph.
With a mild local condition, one can show that Y is Fgq. 57, Fgy. a polar Grassmannian of type
Bu2on > or a metasymplectic space. Al of these geometries are truncations of buildings.

1
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Geometric techniques in the classification of quasithin groups

Stephen D. Smith

The joint work of Aschbacher-Meierfrankenfeld-Smith (in progress) on quasithin groups involves
geometric techniques in several ways, including:

1) Amalgam method, based on graph formalism: use of Stellmacher’s “qrc”-lemrma allows initial
determination of possible structures for a maximal 2-local (typically almost-simple group L
on module V).

2) Recognition of simple groups from precise local structure, by uniqueness theorems on graphs

and other local geometries.
®

Abstract root groups and groups of type F} ] $

Anja Steinbach

We investigate subgroups of groups of Lie type over an arbitrary field, which are generated by long
root elements. The long root groups in groups of Lie type B (B a spherical building) are abstract
root groups in the sense of Timmesfeld, as well as the (Siegel) transvection groups in classical ’
groups.

In the talk, 1 presented the results obtained so far, on the quasi-simple subgroups G of Fy(K'), K
any field, which are generated by a class T of abstract root groups such that the elements of ¥ are
contained in long root groups. This extends existing results for finite or algebraically closed fields.
The classification of groups generated by abstract root groups (due to Timmesfeld) yields candidates
for (. Some cases are easily eliminated. Others lead to subgroups of classical groups (namely of
the subsystem subgroups By(K), C3(K) and C4(K') in characteristic 2). Finally, we obtain a list
of subgroups of F4(N). which is not yet complete when G arises from a Moufang quadrangle.

On case (c) of Meierfrankenfeld’s Theorem

L4

Bernd Stellmacher . ¥

,

The talk discussed case (¢) of the Theorem presented by Meierfrankenfeld at this conference. The b

situation of case (¢) easily leads to a rank 2 amalgam (P, ) of minimal parabolic subgroups .
More precisely (in Meierfrankenfeld's notation) P; := M%S and % < C', where /% is minimal with
respect to S < Py and P £ M.

There is work in progress on such amalgams by Parmeggiani, Stellmacher and Chermak, Parker,
Rowley. The results obtained so far can be used to show that case (c) implies case (a) or (b) of the
above Theorem, with the exception of a very particular type of amalgam satisfying

b(P, I2) <3and k=2=p.

There is hope that this work on these amalgams will show that this exceptional case does not exist.
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Groups of characteristic 2-type

Gernot Stroth

We investigate finite groups G which have the property that Cg(O2(L)) < O(L) for all 2-locals L.,
and a Sylow 2-subgroup S is in at least two maximal 2-locals. Let C = Cg((Z(S))) and C be
the unique maximal 2-local containing C, Q = Og(é). Let M be a maximal 2-local in G containing
S, M #£ C. Set My = (QM), and Yp the maximal normal clementary abelian 2-subgroup of Af
with O2(M/Cum(Yar)) = 1. Then in the talks of U. Meierfrankenfeld and B. Stellmacher under the
assumption of E-uniqueness they showed that either Yy £ Q or My/O,(My) is a classical group
acting naturally on Yps. In fact all this also holds for arbitrary primes. In this talk we show that
€ /0,(C) is an automorphism group of a group of Lie type in characteristic two. Probably this also
holds for arbitrary characteristic but is not proved yet. From this it then follows that G possesses
a geometry (in the generic case a building) which allows to identify G. We also report about ideas
how to handle the case Yps £ Q. So we are close to have a result saying that under E-uniqueness
a group of characteristic p-type possesses a geometry (mostly even a building).

Opposition

Hendrik Van Maldeghem

(Joint work with Peter Abramenko.)

Theorem. Let A be a (thick) spherical or twin building. Then two chambers C' and (' are
adjacent if and only if there exists a third chamber C” such that for every chamber I, either 0.2
or 3 out of {C,C’,C"} are opposite D.

Corollary. A is determined by its set of chambers and the opposition relation of chambers.

Theorem. Let A be as above. Then a set S of chambers of A is the set of chambers of a (twin)
apartment if and only if every chamber in S has a unique chamber in S opposite it, and for every
chamber C outside S, the number of chambers of S opposite C is even (and in particular is finite).

On linearly rigid tuples

Helmut Volklein

Rigid and close to rigid generators of classical groups used for Galois realizations are the Belyi
triples, and more lately the Thompson tuples in Gl.,, and braid-abelian tuples in Sp,, found by
Thompson and Vélklein. Recently, a common generalization has emerged: The rich class of almost
G-rigid tuples. where G is a simple algebraic group. This came from a surprising connection to the
theory of linear differential equations, in particular work of N. Katz.
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On the characteristic 3 Coz-minimal parabolic geometry

Louise Walker

Coy acts on a 276-clement set A consisting of the 23 points and 253 heptads of S(4,7,23).

The points of the geometry are 6-element subsets of A in which every triple is odd.

The lines of the geometry are 33-element subsets of A partitioned into 11 triples, any pair of which
form a point of the geometry.

In this talk, the structure of the point-line collinearity graph for this geometry is described.

Coxeter groups and reflection groups

Thomas Weigel

IFor a number of (finite) groups there exist presentations by some Coxeter groups where the relations
are cither contained in an affine parabolic subgroup or are involutions and hence correspond to a
finite subdiagram of type By, D,,, n even, E7, Eg, Iy, H3, Hy.

Involutions to subdiagrams of corank 1 correspond to reflections with respect to vectors of negative
length. This fact can be used to show finiteness for certain presentations with cocompact hyperbolic
reflection groups, e. g, L3(2) = (W(ﬁ)' all B3-subdiagrams )

Moufang Polygons
Richard M. Weiss

A generalized polygon (or n-gon) is a bipartite graph of diameter n and shortest circuit length 2n.
The generalized polygons associated with algebraic and classical groups all satisfy the Moufang
property. J. Tits introduced these notions as part of his theory of buildings, set up conjectures
‘about the classification of Moufang polygons and proved most of them. Tits and | have recently
completed this classification (to appear in a forthcoming book). In the talk, I described the nine
families of Moufang polygons and gave a brief overview of the classification.

c-extensions of P- and T-geometries
Corinna Wiedorn

We consider flag-transitive geometries with diagram

c q ¢ ~
o— o -+ o o and o— o -+ O o.

Together with A. Fukshansky and G. Stroth we determined all such geometries (of rank > 1) where
the rank-3-residual - resp. T-geometry belongs to the sporadic simple group Ay, resp. Ay
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Explicitly, we have shown that the only existing examples have automorphism group isomorphic
to (sections of) the groups 21 Aut(Mzz), Moy, 2.Us(2) : 2 (rank 3), My, Coy, 223Co, (rank 4),
2-BM 1 Zy, M (rank 5) for the c-P- geometries and to 2'?My,, 2?4Coy, M ! Z; for the ¢-T-
geometries. In the talk we outline the main steps of the proof; in particular, we give an application
of the shrinking construction introduced in the previous talk by A. Pasini.

Computing in the monsters

Robert A. Wilson

1. We report on computer calculations in the 196882-dimensional G F(2) representation of the
. Monster sporadic simple group.

'(a) We have found (2, 3,9)- genérators, and are still looking for (2,3,7).

e have written out a pair of “standar -generators as exp icit matrices
b) We h f dard” (2A,3B,29 li
(taking 8 hours and 9.5 GB) and multiplied them together (takmg 45 hours on 17
processors, finished at 05:40 on 14/12/98) for fun.

2. We report on the computer construction of the 4371-dimensional G F(3) representation of .
Fischer’s Baby Monster, using 2-local subgroups and some new tricks. This has applications
to computing 3-modular characters of the Thompson group.

3. We speculate on the possibility of combining the ideas from both of the above, in order to give
an effective construction of the 196883- dimensional G F(3) representation of the Monster.

-Higher dimensional analogues of hyperovals

Satoshi Yoshiara <

A family F of d-subspaces of PG(v,q) is called a dual hyperoval in PG (v, q) if the intersection of
any two distinct members of F is a projective point, mutually distinct three members of F intersect.

. trivially, F spans PG(v, q), and |F| = ¢®+---+¢+2. If d = 1, F is nothing more than the ordinary
dual hyperoval in PG(2,¢q).

For every integer ¢ > 3, integers h,m, 1 < h,m < ¢ — 1, coprime Lo e, we construct an (¢ — 1)-
dimensional dual hyperoval S% in PG(v,2) admitting doubly transitive automorphism group, where
v=2c—1 (resp. 2¢ = 2) of m+ h # e (resp. m + h =e). The full automorphism group /\ut(S")
is AI'L;(2°) unless e = 3 and h = m (Aut(Sh) is 2% : §L3(2) if e = 3 and h = m), and Sk, ~ S
(for the same e) iff (m,h) = (', ) orm+m' =e=h+h'.

m’

The affinc expansions Af(Sh) with m # h, m + h # e give a new infinite family of flag-transitive
semibiplanes. There exists a covering map of Af(S%) onto the gluing of two copies of e-dimensional
affine spaces over (:F(2) with the gluing map z — z{2"=1/(2"=1)_ [t is conjectured that Af(Sh) is
simply connected for every ¢ prime.

DFG Deutsche
Forschungsgemeinschat ©




oF

Deutsche

Coset geometries of association schemes
and Tits’ classification of buildings of spherical type

Paul-Hermann Zieschang

. We define (association) schemes, and we shall show in how far scheme theory generalizes
group theory.

_ We define Coxeter schemes, and we shall derive buildings as coset geometries in exactly the
same way as thin buildings (Coxeter complexes) are derived from Coxeter groups.

_ We sketch the reduction of “spherical” Coxeter schemes independently from all concepts of
topology (complex, star, convexity, convex hull, folding) and of geometry (apartment, flags,
gallery, roots, reflection). We just refer to a few basic concepts from scheme theory and
to a few general results on Coxeter schemes. The scheme-theoretical concepts are natural
generalizations of well-known group-theoretical concepts (subgroups, involutions). The results
on Coxeter schemes naturally generalize results of Coxeter groups (existence of minimal coset
representatives).

. Apart from (the above-mentioned) topological and geometric terminology, Tits’ reduction in
Section 4 of [Tits74] is based essentially on the notions of “admissibility”, “coherence”, and
“relative convexity”. We shall show how to avoid these three concepts.

Berichterstatter: F. G. Timmesfeld, GieSlen
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