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Definition

Let G be a group and p a prime.

> A p-local subgroup of G is the normalizer of a non-trivial
p-subgroup of G.

» G has characteristic p if C6(O0p(G)) < Op(G).

» G has local characteristic p if p divides |G| and all p-local
subgroups of G have local characteristic p.
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From now on p is prime, G is a finite [C,-group of local
characteristic p with Op(G) =1 and S is a Sylow p-subgroup of G.

Understand and classify the finite groups of local characteristic p
with Op(G) = 1.

Disclaimer

For p odd we do not expect to be able to achieve a complete
classification. Some groups with a relatively small p-local structure
will remain unclassified.
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Definition

Let L be a finite group. A p-reduced normal subgroup of L is an
elementary abelian normal p-subgroup Y of L with

Op(L/CL(Y)) = 1.
Y is the largest p-reduced normal subgroup of L.

C is a maximal p-local subgroup of G with Ng(1Z(S)) < C and
E = 0°(F;(Ce(Y2))

We now distinguish two cases:

—E! There exist two distinct maximal p-local subgroups M; and
M> with E < My N M.

E! C is the unique maximal p-local subgroup of G containing C.
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In the —=E! we choose suitable subgroups L; and Ly with

E<L[iNnly, and Op(<L1, L2>) =1.

We then use the amalgam method to determine the structure of L3
and L,. Given L; and L, one should be able to identify G up to
isomorphism.
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If C is the unique maximal p-local subgroup of G containing S,
then either C is a strongly p-embedded subgroup of G or one can
apply the local CGT-theorem to obtain a p-local subgroup of a
very restricted structure. But we currently do not know whether
this information will be enough to identify G.

To avoid this problem we will assume from now on that S is
contained in at least two maximal p-local subgroups of G.
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A p-subgroup Q of G is called large, if C(Q) < Q,
(Q = 0p(N6(Q))) and

Ng(A) < Ng(Q) for all 1 # A < Ca(Q)

Lemma

Suppose E lies in a unique maximal subgroup of G. Then OP(E ) is
a large p-subgroup of G.
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Theorem (Structure Theorem)

Let Q be a large p-subgroup of G and M be a p-local subgroup of
G with Q< S< G and Q ¢ M. Put M° = (QM),

M = M/Cm(Ym) and | = [Yp, M°].

Suppose that Yy < Q. Then one the following holds.

» M° 22 SL,(q), Span(q) or Spa(2)' and I is the corresponding
natural module.

» There exists a normal subgroup K of M such that
» K=Ky x -+ x K, Ki 2 Sh(q) and

YM:V1><‘-'><\/,

where V; := [Yum, Ki] is a natural K;-module.
» @ permutes the K;'s transitively.

» There exists a p-local subgroup M* of G with M < M* and
M* fulfills the previous case.

Groups 2012, Bielefeld, March 12th, 2012 8 /42



Suppose that Yy £ Q. Then one of the following holds:

» There exists a normal subgroup K of M such that
K = K1 0 Ky with K; = SLi,.(q), Ym = Vi @ Vo where Vi is a
natural module for K; and M° is one of K1, K> or Ki o K.

» (M°,p, 1) is as given in the following table:

Me p / Mo  p |
SL.(q) p nat 07(2) 2 nat
SLa(a) p N(nat) Qo(q) 2 spin
SLa(q) p  S*(nat) Es(q) p ¢*
SL,(q?) p nat®nat9 My 3 3°

3 Alt(6),3Sym(6), 2 20 2Mp; 3 36

FSLo(4),T GLy(4) 2 nat My 2 210
Sps,(9) 2 nat My, 2 21
Q5 (q) p nat
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Theorem (The H-Structure Theorem)

Suppose that Q is a large p-subgroup of G and let M be a p-local
subgroup of G with Q < S < G and Yy £ Q. Then there exists
H < G such that M°S < H, Op(H) =1 and H has the same
residual type as one of the following groups:

» A group of Lie-type in characteristic p.

> Forp = 22 M24, He, CO2, Ff22, COl, J4, Fi24, SUZ, B, M,
Ua(3) or Gx(3).

> For p = 3: Fiy, Cos, Coy or M.
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Let Q= 0,(C). For L< Gput L°=(Q8| g€ G,Q8 <L) In
view of the H-structure theorem we assume from now on that
Yu < Q for all p-local subgroups M of G with S < M.

Definition

A finite group L is p-minimal if a Sylow p-subgroup of L is
contained in a unique maximal subgroup of L but is not normal in
L.

Theorem (The P!-Theorem)

Let P < G such that
(*) S <P <G, Pisp-minimal, Op(P) #1 and Q AP.
Put P* := P°0,(P) and Zy := Q1(Z(S N P*)). Then

> Yp is a natural SLy(p™)-module for P*.

» Zy is normal in C.

» Either P is unique with respect to (*) or P ~ q*>SLy(q).
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Theorem (The Pl-Theorem)

Suppose that there exists more than one subgroup P of G such
that S < P, P is p-minimal, P £ Ng(P°) and Op(M) # 1, where
M = (P, P).

Then p =3 or 5 and M° ~ p3t3"+3" Sl 3(p) for any such P.

Groups 2012, Bielefeld, March 12th, 2012 12 / 42



Theorem (The Isolated Subgroup Theorem)

Let H be a finite group, T € Syl,(H) and P* be p-minimal
subgroup of H with T < P*. Put Y = (OP(P*)H) and
L=(R| T <R<H,R is p-minimal, R # P*.)

Suppose that Op(L) & Op(P*) and P* is narrow. Then Y /Op(Y)
is quasisimple.

Corollary
PutY = (Op(ﬁ’)&). Then Y /Op(Y) is quasisimple.
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Theorem (The Small World Theorem.)

Let G be a finite group of local characteristic p with Op(G) # 1.
Then one of the following holds.
1. E is contained in at least two maximal p-local subgroups of G.
2. S is contained in a unique maximal p-local subgroup of G.

3. There exist p-minimal subgroups P1 and P, of G with
S<PiNPs, Op(P;) 75 1, P < ES and Op(<P1, P2>) =1.

4. There exists a p-local subgroup M of G with S < M and
Yu £ Q.

5. There exists a p-minimal subgroup P of G with S < P such
that Yp < Q and (Y{) is not abelian.
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Theorem (The Rank 2 Theorem)

Suppose there exists p-minimal subgroups P and P, of G with
S<PinNP, P <ES, Op(P,') 75 1 and Op(<P1, P2)>) = 1. Then
one of the following holds:

> (P1, P2) is a weak BN-pair.

» The structure of P; and P, is as in one of the following

groups.
» For p=2: Us(3).25, G2(3).2¢, D4(3).2¢, HS.2¢, F3,
F5.2¢ or Ru.
» For p=3: D4(3").3%, Fix3, Fo.
» Forp="5: F,.
» Forp=17: Fy.
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Theorem (Local Recognition of finite spherical buildigs)

Let N be an irreducible spherical Coxeter diagram with index set |
with || > 2 and let A and A* be thick buildings with Coxeter
diagram 1. Let ¢ and c* be chambers of A and A* respectively.
Suppose that for each edge J = {x,y} of I, there exists a special
isomorphism ¢, from A (c) to A%(c*). Then there exists a special
isomorphism from A to A*.
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Notation

Let F be a finite group, let L be a finite simple group of Lie type
of rank at least 3 and let A be the associated spherical building, so
L = Aut'(A). Suppose as well the following:

v

M is the Coxeter diagram of A and | is its index set.

c is a fixed chamber in A.

» For TC JC I, Ly=Aut'(A(c)) and Lyt = N, (A7 (c)).
Thus Ly is a Borel subgroup of L; and L T is the parabolic
subgroup of type N1 of L, containing L jp.

v

» D is a set of subsets of | of size at least two. A subset J of |
is called a D-set if J C D for some D € D.

» Foreach D € D, Fp is a subgroup of F, ¢p: Fp — Lp is a
homomorphism and Kp is its kernel.

» For JC D €D, Fp; = ¢5'(Lpy), Bp = Fpy and
Hpy = OP(OF'(Fpy)).

» B=(Bp | DeD).
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Hypothesis

» FEach irreducible subset of | of size at most 2 is a D-set.

» The homomorphism ¢p is surjective for each D € D.

» If D,E €D andie€ DNE, then Hp; = Hg;. Thus fori € | we
can define H; = Hp;, where D € D with i € D. For J C I, let
Hy=(H;|jeJ)and Py=H,B (so Hy=1 and Py = B).

» If D,E € D and i € D then Bg normalizes Fp;.

» Ifi,j €l and {i,j} is not a D-set, then H;H; = H;H; and
H; 75 Hj.

> [KD, FD] < Op(KD) for each D € D.

> FZ(FD|DED>.

> [Op(B)| = [Op(Lp)I.

» Op(F) =1

» There exists D € D with Cr(Op(Kp)) < Op(Kp).
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Theorem (Local Recognition of Finite Groups of Lie-type)

Under the above Notation and Hypothesis
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Theorem

Let M be a maximal p-local subgroup of G with S < G and
[Ym, M] £ Q. Suppose H < G such that M°S < H,

H = Ng(F*(H)), F*(H) is a simple group of Lie type in
characteristic p and rank at least two and H N C is not solvable.
Then Ng(A) < H forall1# A<S.
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Theorem
Suppose H < G such that S < H, H= Ng(F*(H)), F*(H) is a
simple group of Lie type in characteristic p and rank at least two
and (if p is odd) F*(H) 2 PSL3(p?), and Cy(z) is soluble for
some 1 # z € Z(S). Then one of the following holds:

> Ng(Q) = Nu(Q);

» p=2 and F*(G) = Maty1, Matys, Go(3) or PQg (3); or

» p=3 and

F*(G) = P5U6(2), F4(2), 2E6(2), MCL, CO2, Fi22, F/23 or F2.
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Theorem

Suppose that p is an odd prime and H is a strongly p-embedded
subgroup of the finite group F. If F*(H) is a group of Lie type in
characteristic p of rank at least two, then F*(H) = L3(p).
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The following groups have been characterized by their p-local

structure:
p G p G
2| Aut(Gy(3)) 3 | AR(8)
2 Q4 (3) 3 MclL
3 Mat; 3 F>
3 SL3(3) 3 Co;
3 Q4 (2) 3 | R(2)
3 | Fix, Fiz3, Fi2a, Fib, 3 Es(2)
3 Cos 5 Ly
3 Us(2) 3,5,7 F1

Groups 2012, Bielefeld, March 12th, 2012 23 /42



Let H be a finite group and V finite dimensional IF,H-module

Definition
Let A be a subgroup of H such that A/Ca(V) is an elementary

abelian p-group. Ais a best offender of H on V if
|B| - |Cyv(B)| < |A| - |Cv(A)| for every B < A.

Definition

The normal subgroup of H generated by the best offenders of H on
V is denoted by Jy(V).

A Jy(V)- component is non-trivial subgroup K of Jy(V) minimal
with respect to K = [K, Jy(V)].
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Theorem (FF-Module Theorem, Guralnick-Malle)

Let M be a finite group with F*(M) quasisimple and V' a faithful
simple F,M-module. Suppose that M = Jp (V).
Then (M, p, V') is one of the following:

M p % M p V
SLi(q) p  nat Spinz(q) p Spin
Spon(q) P nat Spinjy(q) p Spin
SUn(g) p  nat 3.Alt(6) 2 26
Q(q) p nat Alt(7) 2 2*

Sn(q) 2 nat Sym(n) 2 nat
Ga(q) 2 q° Alt(n) 2 nat
SLa(q) P A’(nat)
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Theorem (J-Module Theorem)

Let M be a finite CK-group, V' a faithful, reduced I, M-module.
Put J = Jy(M) and let 7 = Jv(M) be the set of Jy-components
of V. Put W =[V,J|Cy(J)/Cv(T) and let K € J.

K is either quasisimple or p =2 or 3 and K = SL(p)’.
[V,K,L]=0forall K#Le J.
JPS =0P(J)=F(J)=XJ.

» W is a semisimple F,J-module.

v

v

v

v
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Theorem (J-Module Theorem, continued)

Let Jx = J/C4([W,K]). Then K = OP(Jk) and one of the
following holds:

» [W, K] is a simple K-module and (Jk, [W, K]) fullfills the
assumptions and so also the conclusion of FF-Module
Theorem

» Jk and [W, K] are as follows (where N denotes a natural
module and N* its dual):

Jk (W, K] conditions
SLn(q) N"@&N* r+ys<+/n

Span(q) N r<

SUx(q) N* r<i

Q(q) A r< g
si(@) NT p=2,r< 22

Groups 2012, Bielefeld, March 12th, 2012 27 / 42



Definition (The Fitting Submodule)

Let F be a field, H a finite group and V a finite dimensional
FH-module.

» rady(H) is the intersection of the maximal FH-submodules of
%

» Let W be an FH submodule of V and N < H. Then W is N-
quasisimple if W is H-reduced, W/ rad (H) is simple for
FH, W = [W, N] and N acts nilpotently on rady (H).

» Sy(H) is the sum of all simple FH-submodules of V.

> En(V) := Cer(n)(Sv(H)).

» W is a component of V if either W is a simple
FH-submodule with [W,F*(H)] # 0 or W is an
En(V)-quasisimple FH-submodule.

» The Fitting submodule Fy/(H) of V is the sum of all
components of V.

» Ry(H) :=>_radw(H), where the sum runs over all
components W of V
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» The Fitting submodule F\/(H) is H-reduced.
» Ry(H) is a semisimple F F*(H)-module.

> Rv(H) = radg, (1) (H).

» Fy(H)/Ry(H) is a semisimple FH-module

Let V be faithful and H-reduced. Then also F\/(H) and
Fv(H)/ Ry (H) are faithful and H-reduced.

Groups 2012, Bielefeld, March 12th, 2012 29 / 42




Nearly Quadratic Modules

Let F be a field, A a group and V an FA-module. Then V is a
nearly quadratic FA-module (and A acts nearly quadratically on
V)if [V,A /A Al =0 and

[V,Al+Cv(A) = [vF, A]+ Cy(A) for every v € V\[V, A]+ Cy(A).

Theorem
Let IF be field, H a group and V' be a faithful semisimple
FH-module. Let Q be the set of nearly quadratic, but not
quadratic subgroups of H. Suppose that H = (Q). Then there
exists a partition (Q;)ic; of Q such that

» H= @iel H,', where H,' = <Q,>

> V= Cy(H)® D¢V, Hil

» Foreach i€ I, [V, H, is asimple FH;-module.
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Theorem

Let H be a finite group, and V a faithful simple IF, H-module.
Suppose that H is generated by nearly quadratic, but not quadratic
subgroups of H. Let W a Wedderburn-component for F, F*(H) in
V and K := Z(Endg=(1)(W)). Then W is a simple
F,F*(H)-module and one of the following holds for H, V., W, K
and (if V.= W) H/Cy(K)

H % w K H/Ch(K)
(G2 2 Sym(m))’ F F3 F3 - m>3,m#4
SLn(F2) 2 Sym(m) (F5)™ Fj F, - m>2,n>3
Wr(SLy(F2), m) (F5)™ F3 Fy - m>2
Frob(39) Fo7 v Fo7 C3
I GL,(Fy4) F; v Fa G n>2
ISLn(Fy4) F} v Fy (e n>2
SLa(F2) X SLa(F2) | F3@F) | v Fa G n>3
3" Sym(6) F3 % Fa4 G
SLn(K) o SLm(K) K" @ K™ v any 1 n,m >3
SLy(K) o SL(K) | KZ@K™ | V | K#T, 1 m>2
SLn(F2) 2 G F) ® F % F, 1 n>3
(Co 2 Sym(4))’ F} % F3 1
SU3(2)’ F3 % Fa 1
F*(H) = Z(H)K ? % ? 1
K quasisimple

Groups 2012, Bielefeld, March 12th, 2012 31/ 42



E

=) & & B &

S. Astill, C. Parker, A 3-local characterization of M, and SL3(3).
Arch. Math. (Basel) 92 (2009), no. 2, 99110.

S. Astill, A 3-local identification of two almost simple extensions of
PQg (2). J. Algebra 328 (2011), 330354.

D. Bundy, N. Hebbinghaus, B. Stellmacher, The local C(G, T)
theorem. J. Algebra 300 (2006), no. 2, 741-789.

A. Chermak, Quadratic action and the P(G, V)-theorem in
arbitrary characteristic. J. Group Theory 2 (1999), no. 1, 1-13.

A. Chermak, Quadratic pairs, J. Algebra 277 (2004), 36-72.

R.M. Guralnick, G. Malle, Classification of 2F-Modules, 1, J.
Algebra 257, 2002, 348 - 372.

Groups 2012, Bielefeld, March 12th, 2012

32/ 42



ﬁ R.M. Guralnick, G. Malle, Classification of 2F-modules, I, Finite
groups 2003 , 117-183, Walter de Gruyter GmbH & Co. KG,
Berlin, 2004.

@ R.M. Guralnick, R. Lawther, G. Malle, 2F-modules for nearly
simple groups, J. Algebra 307 (2007), 643-676.

[ A.A Ivanov, U Meierfrankenfeld Simple connectedness of the
3-local geometry of the Monster. J. Algebra 194 (1997), no. 2,
383407.

[8 A.A Ivanov, G. Stroth, A characterization of 3-local geometry of
M(24). Geom. Dedicata 63 (1996), no. 3, 227246,

@ I. Korchagina, I. A.; C. Parker, P. Rowley, A 3-local
characterization of Co33. European J. Combin. 28 (2007), no. 2,
559566.

@ R. Lawther, 2F-modules, abelian sets of roots and 2-ranks, J.
Algebra 307 (2007) 614642, Corrigendum: 324 (2010) , 3677.

Groups 2012, Bielefeld, March 12th, 2012 33 /42



[§ M. Mainardis, U. Meierfrankenfeld, G. Parmeggiani, B.
Stellmacher, The P!-theorem. J. Algebra 292 (2005), no. 2,
363-392.

[ U.Meierfrankenfeld, A characterization of the spinmodule for
2. A,, Arch. Math 57 (1991) 238-246.

[d U. Meierfrankenfeld, C. Parker, Christopher, P. Rowley, Isolated
subgroups in finite groups. J. Lond. Math. Soc. (2) 79 (2009), no.
1, 107128.

ﬁ U. Meierfrankenfeld, B. Stellmacher, The other PGV Theorem,
Rend. Sem. Mat. Univ. Padova 115 (2006), 41-50.

@ U. Meierfrankenfeld, B. Stellmacher, The Fitting submodule, Arch.
Math 87 (2006) 193-205.

[@ U. Meierfrankenfeld, B. Stellmacher, Nearly quadratic modules, J.
Algebra 319 (2008), 4798-4843.

Groups 2012, Bielefeld, March 12th, 2012 34 /42



[@ U. Meierfrankenfeld, B. Stellmacher, F-stability in finite groups,
Trans. Amer. Math. Soc. 361 (2009), no. 5, 2509-2525.

@ U. Meierfrankenfeld, B. Stellmacher, The General FF-Module
Theorem, submitted

[@ U. Meierfrankenfeld, B. Stellmacher, Applications of the
FF-Module Theorem, submitted

[1 U. Meierfrankenfeld, B. Stellmacher, G. Stroth, Groups of local
characteristic p An overview, in Proceedings of the 2001 Durhum
Conference on Groups and Geometry (2003)

[@ U. Meierfrankenfeld, B. Stellmacher, G. Stroth, The structure
theorem, submitted to Memoirs AMS.

[§ U. Meierfrankenfeld, G. Stroth, On quadratic GF(2) - modules for
Chevalley groups over fields of odd order, Arch. Math. 55, (1990),
105 - 110.

Groups 2012, Bielefeld, March 12th, 2012 35/ 42



[d U. Meierfrankenfeld, G. Stroth, Quadratic GF(2) - modules for
sporadic groups and alternating groups, Comm. in Algebra 18,
(1990), 2099 - 2140.

U. Meierfrankenfeld, G. Stroth, A characterization of Aut(G(3)).
J. Group Theory 11 (2008), no. 4, 479-494.

C.Parker A 3-local characterization of Us(2) and Fipp. J. Algebra
300 (2006), no. 2, 707728

C. Parker, P. Rowley, Symplectic amalgams, Springer Monographs
in Mathe- matics. Springer-Verlag London, Ltd., London, 2002.

C. Parker, P. Rowley, A characteristic 5 identification of the Lyons
group. J. London Math. Soc. (2) 69 (2004), no. 1, 128140.

) & B & =

C. Parker, P. Rowley, Local characteristic p completions of weak
BN-pairs. Proc. London Math. Soc. (3) 93 (2006), no. 2, 325394.

Groups 2012, Bielefeld, March 12th, 2012 36 / 42



[§ C. Parker, P. Rowley, A 3-local identification of the alternating
group of degree 8, the McLaughlin simple group and their
automorphism groups. J. Algebra 319 (2008), no. 4, 17521775.

C. Parker, P. Rowley, A 3-local characterization of Co2 , J. Algebra
323 (2010), no. 3, 601621.

C. Parker, G. Stroth, On a certain (O7(6, q), 0" (6, g)-amalgam.
J. Group Theory 6 (2003), no. 2, 127138.

C. Parker, G. Stroth, On strongly p-embedded subgroups of Lie
rank 2, Arch. Math. 93 (2009), 405 — 413.

) ) = =)

C.. Parker, G. Stroth, Strongly p-embedded subgroups, Pure Appl.
Math. Q. 7 (2011), no. 3, Special Issue: In honor of Jacques Tits,
797858.

[@ C. Parker, C. Wiedorn, A 5-local identification of the Monster.
Arch. Math. (Basel) 83 (2004), no. 5, 404415.

Groups 2012, Bielefeld, March 12th, 2012 37 /42



[@ C. Parker, C. Wiedorn, A 7-local identification of the Monster.
Nagoya Math. J. 178 (2005), 129149.

G. Parmeggiani, Pushing up pointstabilizers, I, J. Algebra 319
(2008), 3854-3884.

G. Parmeggiani, Pushing up point stabilizers II, J. Alg. 322 (2009),
2272 — 2285.

C. Parker, G. Parmeggiani, B. Stellmacher, The P!-Theorem, J.
Algebra 263 (2003), no. 1, 17-58.

M.R. Salarian, An identification of Co;. J. Algebra 320 (2008), no.
4, 14091448.

M.R. Salarian, A 3-local characterization of Fié4, J. Algebra 324
(2010), no. 10, 28042813.

) = W = @

Groups 2012, Bielefeld, March 12th, 2012 38 /42



M.R. Salarian, G. Stroth, An identification of the Monster group.
J. Algebra 323 (2010), no. 4,

M.R Salarian, G. Stroth, Strongly p-embedded preprint Universitat
Halle.

A. Seidel, Gruppen lokaler Charakteristik - eine Kennzeichnung von
Gruppen vom Lie Typ in ungerader Charakteristik, Dissertation,
Universitat Halle-Wittenberg, 2009.
http://digital.bibliothek.uni-halle.de/hs/content /titleinfo/397705.

G. Stroth, Strong quadratic modules. Israel J. Math. 79 (1992),
no. 2-3, 257279.

G. Stroth, 2F-modules with quadratic offender for the finite simple
groups. Groups and combinatoricsin memory of Michio Suzuki,
391400, Adv. Stud. Pure Math., 32, Math. Soc. Japan, Tokyo,
2001.

G. Stroth, On groups of local characteristic p. J. Algebra 300
(2006), no. 2, 790805.

Groups 2012, Bielefeld, March 12th, 2012

39 / 42



) W &

Preprints

A. Chermak, Finite Groups generated by a pair of minimal
parabolic subgroups, Part 1

A. Chermak, C. Parker, Rank 2 groups, a piece of the action.

U. Meierfrankenfeld, B. Stellmacher, The Small World Theorem for
groups of local characteristic p with E!

U. Meierfrankenfeld, B. Stellmacher, Point-stabilizer amalgams.

U. Meierfrankenfeld, B. Stellmacher, G. Stroth, The Trichotomy
Theorem for groups of local characteristic p with —E!.

U. Meierfrankenfeld, G. Stroth, The b = 1 case for groups of local
characteristic p with # E!.

Groups 2012, Bielefeld, March 12th, 2012

40 / 42



) B M W &

Preprints

U. Meierfrankenfeld, G. Stroth, The H-structure Theorem for
groups of local characteristic p.

U. Meierfrankenfeld, G. Stroth, An identification of Qg (3).

U.Meierfrankenfeld, G. Stroth, R. Weiss, Local identification of
spherical buildings and finite simple groups of Lie type.

C. Parker, G. Stroth, An identification theorem for groups with
socle PSUg(2), arXiv:1102.5392.

C. Parker, G. Stroth, F4(2) and its automorphism group,
arXiv:1108.1661.

C. Parker, G. Stroth, An improved 3-local characterisation of McL
and its automorphism group, arXiv:1201.1077v1.

Groups 2012, Bielefeld, March 12th, 2012

41 / 42



@ C. Parker, M. Salarian, G. Stroth, A characterisation of almost
simple groups with socle Eg(2) or M(22), Arxiv:1108.1894.

[§ C. Parker, G. Stroth, Groups which are almost groups of Lie type
in characteristic p, arXiv:1110.1308.

[@ C. Parker, G. Stroth, An identification theorem for the sporadic
simple groups Fp and M(23), arXiv:1201.3229

Groups 2012, Bielefeld, March 12th, 2012 42 / 42



	Introduction

