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Report on Workpackage MV:

Simple groups of finite Morley rank

In the following, members of the Network are identified by an asterisk (*)
when first mentioned; external experts and collaborators who were identified
as having a close involvement with the project in the original proposal are
identified by a double asterisk (**).

Result of task V.1.a

Task V.1(a) Complete the classification in the even characteristic case.

This task has been completed and the full proof was published as a book
[2]. The outcome of the classification is the following.

Theorem. A simple group of finite Morley rank of even type is isomorphic
to an algebraic group over an algebraically closed field of characteristic 2.

Result of task V.1.b

Task V.1(b) In odd type case, reduce the analysis to certain specific config-
urations under inductive assumptions; eliminate the inductive assumptions.
Eliminate simple groups with large finite Sylow 2-subgroups.

Simple groups with large finite Sylow 2-subgroups were eliminated by the
following result of Borovik∗, Burdges∗, and Cherlin∗∗ in [5]. Details were
already mentioned in the report MV.1.

Theorem. A connected group of finite Morley rank has either trivial or
infinite Sylow 2-subgroups.

As it was explained in the previous report, the analysis of the odd type
case (under inductive assumptions) can be divided into two major directions:
“small” groups and “larger” groups.

In the case of large groups, the inductive assumption has not been re-
moved. As explained in the previous report, the results of [6] and [4] reduced
the Prüfer 2-rank to 2 for a possible counterexample to the Cherlin-Zilber
conjecture. Using the results of [4], Borovik∗ and Burdges∗ proved that a
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simple K∗-group with Prüfer 2-rank at most 2 and normal 2-rank at least 3,
has a proper 2-generated core [3].

As described in the previous report, small groups have been studied by
Deloro∗ [8], [9]. There has not been any improvement on the potential non-
algebaric configurations that were split into three categories in [9], that were
mentioned in the previous report.

Altinel* and Burdges* [1] proved that in a connected group of finite Mor-
ley rank, the centralizer of a torus is connected. Hence, the Weyl group of
a group of finite Morley rank is defined to be N(T )/C(T ) for some maximal
decent torus of the group, or to be N(Q)/Q for some generous Carter sub-
group Q of the group. Jaligot* [11] proved among other technical results that
the Weyl group acts faithfully on Q under certain assumptions. Burdges*
and Deloro* [7] proved that the Weyl group is cyclic in a minimal connected
simple group.

Deloro* and Jaligot* continue the study of nonsolvable locally solvable
small groups of finite Morley rank (that started in [10]) on the way for a
general classification of the problematic configurations.

Result of task V.1.d

Task V.1(d) Apply finite Morley rank technics in finite group theory

The terminology and related results of this task were explained in detail
in report MV.1.

There were two major results in this task. The first is Şükrü Yalçınkaya∗’s
thesis work on presenting an algorithm which constructs a long root SL2-
subgroup in a finite simple black box group of Lie type and odd characteristic
([12], [13]) which was already mentioned in the MV.1 report.

The second result is again by Yalçınkaya on writing an algorithm which
constructs a Curtis-Phan-Tits presentation for finite simple black box groups
of Lie type and odd characteristic [14]. This construction can be viewed as a
computational version of the Aschbacher’s “Classical Involution Theorem”.
The computations do not use specific properties of the finite fields allowing
to extend the results for pseudofinite groups. Moreover, some new amal-
gamations were obtained for finite groups induced from the amalgamations
from algebraic groups.
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