THE UNIVERSITY OF

WARWICK

Original citation:

Beynon, Meurig and Spaltenstein, N. (1982) The computation of green functions of finite
chevalley groups of type En (n=6,7,8). University of Warwick. Department of Computer
Science. (Department of Computer Science Research Report). (Unpublished)

Permanent WRAP url:
http://wrap.warwick.ac.uk/47391

Copyright and reuse:

The Warwick Research Archive Portal (WRAP) makes this work by researchers of the
University of Warwick available open access under the following conditions. Copyright ©
and all moral rights to the version of the paper presented here belong to the individual
author(s) and/or other copyright owners. To the extent reasonable and practicable the
material made available in WRAP has been checked for eligibility before being made
available.

Copies of full items can be used for personal research or study, educational, or not-for-
profit purposes without prior permission or charge. Provided that the authors, title and
full bibliographic details are credited, a hyperlink and/or URL is given for the original
metadata page and the content is not changed in any way.

A note on versions:

The version presented in WRAP is the published version or, version of record, and may
be cited as it appears here.For more information, please contact the WRAP Team at:
publications@warwick.ac.uk

warwickpublicationswrap

M
highlight your res

http://wrap.warwick.ac.uk/



http://wrap.warwick.ac.uk/
http://wrap.warwick.ac.uk/47391
mailto:publications@warwick.ac.uk

AT Begrin
The University of Warwick
COMPUTER CENTRE
REPCIRES NG 25

THE COMPUTATION OF GREEN FUNCTIONS OF

FINITE CHEVALLEY GROUPS OF TYPE
E, (n =6.7,8)

WM. BEynoN AND N.SPALTENSTEIN

July 1982
Department of Computer Science Mathematics Institute
University of Warwick ‘ University of Warwick
COVENTRY CV4 7AL COVENTRY CV4 7AL

ENGLAND. ENGLAND.




THE COMPUTATION OF GREEN FUNCTIONS OF

FINITE CHEVALLEY GROUPS OF TYPE

E (n=6,7,8)

W.M. Beynon and N. Spaltenstein

July 1982

Department of Computer Science Mathematics Institute
University of Warwick University of Warwick
COVENTRY CV4 7AL COVENTRY CV4 7AL




CONTENTS

The abstract computation

The computer calculations

Acknowledgements

References

The tables

I Springer's representations

IT Inclusions and branching of
closures of unipotent classes

Eg

E;

PAGE

16

16

17
& f=31

39-65

67-165

167



THE COMPUTATION OF GREEN FUNCTIONS OF FINITE CHEVALLEY

GROUPS OF TYPE E_ (n = 6,7,8)

W.M. Beynon and N. Spaltenstein

The main purpose of this report is to present tables
of Green functions for the finite groups En (n =6,7,8). It
is intended to complement our paper [BS], in which the
mathematical significance and interpretation of these
results is discussed in detail. A brief account of the
computation is also included; some of the technical details
may be of interest to others wishing to develop similar

programs .

1. The abstract computation

To put the computation in its proper context, and
to understand its justification, the reader should be
familiar with the first two sections of [BS]. For our
purpose, it will suffice to give a sketchy resume of the
notation and formulae required to formulate the computational
problem and its solution.

let k be an algebraic closure of a finite field
Fq(q = pe, p a prime). Let G be a simple algebraic group

of type En (n = 6,7 or 8) over k defined over Fq with



Frobenius endomorphism F : G > G. Let W be the Weyl
group of G, and U the unipotent variety of G. As in
[BS], if H is a finite group, then HA will be used to
denote the set of isomorphism classes of irreducible
complex representations of H.

As explained in [BS], the Green functions to be
computed can be thought of as integer-valued functions
on W indexed by elements u in UF. Each such function
Qﬁ depends only on the GF—conjugacy class of u in UF.

We initially assume that each Qi can be expressed in

the form:
G i -
= I(Zn_. 4 (1.1
Q Ui,k )k
where the coefficients n, o4 are integers, and the
" ® 3

summation is over ¢ in W . Our calculations vindicate
this assumption, and explicitly determine the coefficients

nu ik in the class of formulae (1.1), or equivalently,
] ?

the family of polynomials X n ql indexed by elements
~ i
Kk of W for a representative u of each GF—conjugacy class

F‘

U,i,K

of U The families Qg have already been computed (see
[BL]).

The principle of the computation is to determine

the QS'S in a particular sequence

J



G G G G
Q »Q »Q s-- a9 ’ (1.2)
0 1 2 NOCL-1
(where (u0 =1, LK u2""’uNOCL—1) is a transversal of
the GF—conjugacy classes of UF) in such a way that at
each step
G G G
Q, Q vve @ (1.3)
N T T
where s = 1,2,3 or (in one exceptional step, for G of

type E8)7, are determined from Qi 's with j < i. As
J
explained in detail in [BS], when s 2 1, the elements

u = u vy W are chosen to form a set of

i+1? Y20 i+s
representatives for GFaorbits within CF, where C is a
unipotent class, and are in 1-1 correspondence with
conjugacy classes in a group A(u) of isomorphism type
(1) (s=1), C2 (s=2), 53 (s=3) or 85 (s=7). The sequence
(1.2) then corresponds (in the obvious fashion) to an
ordering of the unipotent classes

Cyy Coypoerpl

Y1 Ve K

with the property that dim Ci < dim Cj’ if i < j. This
ensures that if Ci is contained in the closure of Cj’
then i < j. (The sequences of the form (1.2) used in our
computations for G of type Eﬁ’ E7 and E8 are described

explicitly below.)



It remains to give details of the way in which the
polynomial families (1.3) are computed at each step.
Suppose then that C, u = ui+1’ui+2""’ui+s and A(u) are
as above. If s =1, 2 or 3 then to each ¢ in A(u)A there

corresponds a unique element of WA, denoted By 6" Adapting
9

formula (2.2) in [BS].

s

F F -1_,G G
G| T |CaCu,,.) <Q , > Q (1.4)
|6" | r=1| G* i+r I Ujbp pu,¢ L R
7 Fyod Byl i G
=aepy,, - 1G] J_il |Cq(us) | <Quj,pu’¢>w Quj

for each ¢ in A(u)A, where N = N(G) is the number of
positive roots of G, and [GFI and ]CG(uj)FIare known
polynomials in q. Suppose now that a; = 1,a2,...,as
are representatives of conjugacy classes of A(u)
associated with U , 45 UYj,0s--slj4g respectively, under
the 1-1 correspondence mentioned above. For the

computation, we assume that for a suitable choice of u

in CF:

o P
ui+r, U, ¢

<qQ > =aPWo(a,) for 151 55, (1.5)

where B(u) is known. (This assumption is invalid if G

is twisted of type Eg, and for one particular class C



in E8 if g = 2 (mod 3). In both cases, the required
results can still be obtained by interpreting the
computed results appropriately (see [BS] and section 3
below for details).) We can then combine (1.4) and (1.5)

to obtain

B(u),.F, S F, -1 G
a G B |Cgluy ) | o(a)Q (1.6)
N 3 I F -1 G G
= qep, Q - |G| £ |Calu)|77<Q ,p, ,>w Q
u,p 1 §=0 G uy u,o W U

for each ¢ in A(u)m. This is a system of linear equations

with as many equations as unknowns which has the Qﬁ
i+r

(1 < r < s) as unique solution.
In the exceptional case (which arises once only,

when G is of type Es), there is a unipotent class C',

together with representatives

o p (1.7)

Upyqo e aliyg

for the GF~0rbitS of (C')F, with A(v) isomorphic to 85.

In this case, is defined for all but one element

pV»¢
of A(V)A, and the analogue of (1.6) supplies 6 equations
in 7 unknowns. The exceptional element of A(v)" corres-

ponds to the sign representation € of SS’



For b in A(v), let Vp denote the representative
associated with the conjugacy class of b of A(v) in

(1.7). Let

QG

Vs

-1 G
= [A(V) )} e(b) .
e = | | beA(V) Q"b

It can be shown [BS] that the polynomial
. F, _ 40
‘LG(Vb) | = ICA(V)(b)lq 5 (1.8)

where CA(V)(b) is the centraliser of b in A(v). From

L]

(1.8), it is easy to see that if Qg c 0, then
?

s
T
r=1

6* |

L]
o
~
b
[de]

Neraet

F -1 G
lCG(ui+r) | €(ar)Qui+r

As explained in [BS], it is possible to assume that
G

QV g = 0 and carry out the computation of (possibly
]
spurious) families QX* (1 < r < 7) and Q* (J > t+7)
Uy yp uj

by adjoining (1.9) to the 6 equations derived as in (1.6).
To verify that the results obtained in this way are
correct, it then suffices to check that if u = uj+13,ea§uv
(j 2 t+7) as in (1.3) are associated with a subseguent

step, then (letting Q:_ denote Qii for O =1 < t):
i



F, J's F -1« 2 N G
l 120 ICG(ui) l <Qui’pu,¢> = q <€pua¢Q1’pu’¢>

G

(1.10)

for all ¢ in A(u)” .

Our main computation, which is described in fuller

detail below, calculates the Green functions QE as in
(1.2) by the above method. However, if s > 1, and

no= lli+1, ui+2,...,ui+s

are as in (1.3), the results presented in our tables are

the polynomial families Qi 6 (¢ € A(u)A), where
]

S
= 1 |C

-1 G
rei acwy ) 7020, (1.11)

u, ¢ i+r

in the notation of (1.6). (In particular, the fact that

Q = 0 when G is of type E, and A(v) = S, is explicit
V,E 8 5

in the tables.)



2. The computer calculations

In this section, we give brief technical details
of the actual computations made. Since the essential
features of the computation are illustrated adequately
when G is of type EG’ we consider this case in detail.
The special abstract and practical problems associated
with the case when G is of type Eg will be briefly dis-
cussed later.

Assume that G is of type En’ where n = 6, and that
W denotes the Weyl group of G. For convenience, the
elements of W" will be referred to as 'characters',
and the GF—conjugacy classes of UF as ''classes'.

The data initially available is as listed below.

The sequence

1 = uy, Ug,---,Uygep_y (NOCL = 25) (2.1)

of representatives of classes associated with (1.2).

The vector

B(uo)t B(ul)ﬁ""s(uNOCL__l) (202)

where N = B(1) (= 36).

The family of polynomials in Z[q]:

legu®l (o s 1 < Nocw)



where [GFI m= ICG(I)FI, and in general ICG(ui)F] has
degree 2B(i) + n = 2B8(i) + 6.

The set of characters

KgsK1s -+ sXNOCH-1 (NOCH = 25) (2.4)

which are identified with the columns of the 25 x 25
character table of W.

The vector

Cgs Cy9---s°NOCH-1 (2.5)
specifying the sizes of conjugacy classes in W.
. G ) ’
The family Q1 of polynomials in Z[q]:
N Kk .
L Ny g a for « in W (2.6)
k=0 T20F

For each pair u and ¢ in A(u)A as in (1.4) the
associated character Pu ¢ is also known. As described
&
(where s = 1,2

previously, if u = u w31

i+17 Yi+20 1 Yiss
or 3) are the representatives associated with one step
of the computation as in (1.3), then the ui's are in 1-1
correspondence with the conjugacy classes of A(u), and
hence in (non-cancnical) 141 correspondence with the
elements of A(u)A. It is computationally convenient to

exploit the artificial correspondence
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u + + Gyl € A(u)A (1 <1 < 8)

i+r

set up in this way, and to comnsider p as corresponding

u0¢r

to Uy e The family pu’¢r can then be conceived as a

vector of characters

P(ug) = Kgegys oCug) = Kgeqyee-sPlUnoer, ) = %5(NoCL-1)

(2.7)

. . 2 ) T £ 3 -
where p(ul+r) is defined as pu’¢r (The map o is in fact

a permutation of (0,1,...,NOCL-1 = NOCH-1).)
The result required (c.f. (1.1)) is the indexed

set of families of polynomials

Q¢ (0 < i < NOCL)
b 1

where Qﬁ comprises polynomials
i

BlL) k R— o s
z; (@) = kio nui,kqu for Kk in W , (2.8)

and Qg is given as input (2.6).

As explained above, the families Qi are computed
i
in sequence from (1.6). There are two computational
. A G G G ¢,
steps for which s = 2; the families (Qu ,Qu ) and (Qu Q)
B 6 21 22



1

are computed together. There is one step for which s = 3;

5 Qg ) are computed together.

the families (QG § Qg
v 15

13 14

For 0 < i < NOCL, let %,(q) denote |G'[|CqCup)™ |7 .

For each ¢t in A(u)A (1 <t < s), equation (1.6) can

then be expressed more simply as

S

G
LRI LIPCI (2.9)

qB(u)

G G
W? Ko(t)>ij(Q)Qu.°
J

i
_ N G _
= q € Kg(t) Ql L <Q ;

j=0
Since we work with this variant of (1.6), the
polynomials fi(q) are pre-computed from (2.3). More-

over, in view of the form of (2.9), it proves to be

useful to store the families

£ (q) Qi (0 < i < NOCL) (2.10)
1

together with the families Qﬁ . (It is in fact necessary
i
to work with an integer multiple of the fi's to avoid

rational arithmetic.)
To further simplify (2.9), observe that

N
(z

€ L
- “ K
K

G— k " o4 .( 4 %
Kc(t)Ql = " nl,k,Eq JE Kc(t)K. (2.11)
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o

Using (2.4) and (2.5) the product of characters ¢ Ksct)<

4

can be expressed in the form
I e k for K e W. (2.12)

Substituting in (2.10) and re-arranging gives

N
N ‘
g € K = L (I (Z n ~ € Ja x (2.13)
o(t) « k=0 " 1,k,K .

Using (1.1) and (2.13) it is then possible to re-write
(2.9) as a family of equations indexed by characters,

viz:

(q)

~
[Ae]
°
ek
-8

LS

¢t(ar)fi+r(q)z

i 10

{ 4
r=1 1TTE

&
p

(Z n e )& - I =z,
j=0 J¥a(t)

s

qN-—B(u)

o1

{q) ijéq} Z 3¢

k=0

for « in W',
The system of equations (2.14), where ¢, ranges

over A(u)A, is the explicit version of (1.6) used by our

programs. Note that for each character x, the determination

of the polynomials £,

g45(9) 2 g (A AR straightforward,

since the coefficients on the LHS of (2.14) depend only

upon A(u). The polynomials z, (g) are then found by

i+rK

polynomial division,

(a)
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It remains to consider the way in which polynomial
data is represented in the above computation. In the
case of EG’ it would be possible to represent all poly-
nomials simply by sufficiently long coefficient vectors.
The families Qi. might then be stored in coefficient form
in a 25 x 25 X §7 array of integers, and the families
(2.10) similarly in a 25 x 25 x 73 array. Such
representations are too wasteful to be feasible for E7
and EB’ and an alternative method is used. Almost all
polynomials are stored as triples (U,L,A), where U and
L are non-negative integers, and A is a coefficient

vector of length U-L+1. Thus (U,L,A) encodes the poly-

nomial

L

U-L
q (ao + a,q t ...t ag ;a

)

where A = (ao, al,...,aU_L) and ag 3y, # 0. Multiplication
and division of polynomials is performed relative to this
representation. Coefficient arrays are used to represent
polynomials only in the computation of the RHS of (2.14);
for this purpose, it is convenient to have Q? in array

form so that the computation of the first term is a

matrix multiplication, and the accumulation of terms is

also most simply carried out on a coefficient array.
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When G is of type E7, the method of computation
described above applies subject to minor changes. For
E7, the parameters NOCH, NOCL and N are respectively 60,
60 and 63.

When G is of type Esg there are significant
differences. In this case, the number of classes (NOCL)
is 113, the number of characters (NOCH) is 112, and
N = 120. For the particular sequence (2.1) used in our

program, the exceptional step occurs when the families

are computed together that is, t = 58 and v = Ugg in

the context of (1.7). Here Pe & is undefined, and the
9

vector (2.7) accordingly has a missing entry at this

point. The system of equations

It &1 =3

r=1

is used in conjunction with (2.14) in this exceptional
step. The computation is otherwise similar to that
carried ocut for Eﬁ and E?. (The reguired checks are
easily made subject to storing the data needed to verify

(1.10) as it is computed.)

e(ap ) Esg,,. (W) 250,,.,.(a) = 0 for k in W, (2.
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The computation of our tables for E8 also presented
peculiar technical difficulties, largely on'account of
the enormous amount of data involved. (The input data
required by this program comprised about 36,000 integers.)
Compiling the data was itself a major part of the pro-
gramming effort, for which a number of auxiliary programs
were written. Most of the computation was programmed in
C for the local VAX-11/750 system, but the pre-computation
of the polynomials fi(q) for E8 (and E7) was carried out
on an APL system at IBM Warwick.

In the main computation for G of type ES’ a very
large proportion of the processing time was spent in

computing the 112 matrices (e ) of size 112 x 112,
K sK

which required double-length (64 bit 2's complement)
arithmetic. The computation of the first 52 tables
required approximately 800 minutes process time. To
cope with errors in data, it was (inevitably) necessary
to devise a recovery version of the program to read the
tables so far computed, and re-start the computation.
An early version of this program required a notional 600
minutes process time to recover the first 52 tables!
This problem was the result of using an inappropriate
storage allocation mechanism, and modification reduced
the elapsed time required for recovery of data from

days to minutes. This was particularly significant since



o | B

recovery of all 113 tables was needed to cast the results

into the form (1.11) in which they appear below.
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3. The tables

Tables for Springer's representations are given
below. The Green functions can be expressed in terms of
these. For E7 and E8, the part which is relevant to
applications (E) and (F) of [BS], that is, the determination
of all inclusions of closures of unipotent classes and the
branching of such closures, is given in a separate table.

The characteristic is assumed to be good. For

Green functions we must further assume that p and q are

large.
I. Springer's representations.
We give the integers n A u ¢ G unipotent
g g u:¢',1aX ( p :
¢ € A(u)", i e N, x ¢ W ) defined by n =

u’ ¢jllx

<x ® ¢,H21(Bﬁ)> (see [BS]). We adopt the

WxA(u)

convention that the representation in degree O is trivial.
The Green functions can be recovered as follows.

Suppose first that G is split and let C be a unipotent

class in G. There are then two cases to consider:

nl

(i) there is a split element uy in C} (in the sense of
[BS]). If the GF—claS$ of u ¢ CF corresponds to a ¢ A(u)
and if Tw is an F-stable maximal torus corresponding to

w ¢ W, then
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d(a) x(w) qi

. G

QTW,G(u) - Qu(w) = L N nu,¢,i,)(
xeW 2
$peA(u)
i20

(ii) there is no split element in CE; this is the case
only if G is of type Eg, C is the class DB(aB) and g = -1
{mod 3).

In this case we choose u ¢ CF in such a way that
F acts trivially on A(u) = SB’ With the same notations

as above, we have then

+ o(a)n - e(an 4 IX(W) a”

n . .
uzlﬁlsx sE oL X

N

xeW
i20

QTWDG(H) = 3 ( 1,0,4,%

where ¢ (resp. €) is the two-dimensional (resp. the sign)
representation of SB'

If G is twisted of type Eﬁg the Green functions are
obtained by replacing g by -¢ and w by W W in the poly-
pomials giving the Green functions for split groups of

type Eﬁa Here L7 is the longest element of W. The details

are given in [BS].
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There is one table for each X e WL We use
Frame's notations for yx. The lines in the tables correspond
to the integer i. The columns correspond to the pairs (u,9¢)
(u € G unipotent, ¢ « A(u)A) taken up to conjugacy.
The following facts have been used to condense

the tables for E7 and E8:

(a) for x and (u,9) fixed, the integers i such that

n . 0 all have the same parit this is an
u,0,1,% T parity (

empirical observation).

(b) in most cases the column giving n . (x fixed)
1!131$X

is palindromic, that is, there is an integer m such that

n ; =
1)1!18X
truncated this column, and indicated the integer m/2 (m is

n . for all i. In some cases we have
1,1,m-i,X
even) by a sign >,
We have numbered the conjugacy classes of pairs (u,¢).

For the class of u we use the same notations as Bala and

e

Carter. The characters of A(u) Sr are labelled by
partitions of r, with (r) <for the trivial character

and (1,...,1) for the sign. The numbering is as follows.



Eg

number u ¢
0 @ (1)
1 Ay (1)
2 24, (1)
8 34, (1)
4 A, (2)
5 A, (1,1)
6 AgtAy (1)
7 2A, (1)
8 Ap+2A4 (1)
9 Ag (1)
10 24 ,+A (1)
11 D,(ay) (3)
12 D,(ay) (3)

Ty I

number u ¢
13 Dy(ay) (2,1)
14 D,(ay) (1,1,1)
15 A, (1)
16 Dy (1)
17 A4+A1 (1)
18 Do (a) (1)
19 Ag (1)
20 Eﬁ(a3> (2)
21 Eg(ag) (1,1)
22 D5 (1)
23 Eﬁ(ai) (1)
24 E6 (1)

The class Ea(ag) is denoted As%A

by Mizuno.
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number

10

11

12

13

14

15

17

18

19

(A,+A1)”

3
28,+A,
(Ag+A )"
Dy(Ay)
Dy(ay)

Dylay)

-21-~

(1)

(1)
(1)

(1)
(1)
(2)

(1,1,1)

number

20

21

22

23

24

25

26

27

28

5(24)

(1)

(1)

(1)
(2)

(1,1)

(1)
(2)
(1,1)
(1)
(1)

(2)

(1)

(2)

(1)
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number u b number u ¢
39 Eg(2aq) (2) 50 E (2,) (1,1)
40 Eg(ag) (1,1) 51 Eg(ay) (2)
41 Dglag) (1) 52 Eg(2,) (1,1)
42 E,(ag) (3) 53 Dg (1)
43 E,(ag) (2,1) 54 E,(ag) (2)
44 Ep(ag) (1,1,1) 55 E,(ag) (1,1)
45 Dy (1) 56 Eg (1)
46 Ag (1) 57 E.(a,) (1)
47 Dg+A (1) 58 E (a,) (1)
48 Dg(2q) (1) 59 E, (1)
49 Eq(ay) (2)

The correspondence with Mizuno's notations is as

follows:

Bala~-Carter Mizuno Bala-Carter Mi zuno
E7(a3) D6+A1 EG(aB) (A5+A1)‘
Eq(ay) Dg(ag)+hy hotdy (Ag+hy)"

E,(ag) Dglag)*hy
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by

number u o} number u o}

0 @ (1) 18 D4(a1) (1,1,1)

1 Ay (1) 19 24,424, (1)

2 244 (1) 20 D, (1)

3 344 (1) 21 D4(a1)+A1 (3)

4 A, (2) 23 D4(al)+A1 (2,1)

5 Ay (1,1) 24 D4(a1)+A1 (1,1,1)

6 444 (1) 25 A3+A2 (2)

7 A2+A1 (2) 26 A3+A2 (1,1)

8 A2+A1 (1,1) 27 Ay (2)

g A2+2A1 (1) 28 Ay (1,1)
10 Ag (1) 29 A3+A2+A1 (1)
&1 A2+3A1 (1) 30 D4(a1)+A2 (2)
12 24, (2) 31 D4(a1)+A2 (1,1)
13 2A, (1,1) 32 D4+A1 (1)
14 2A2+A1 (1) 33 ZAB (1)
15 A3+A1 (1) 34 A4+A1 (2)
16 D4(a1) (3) 35 A4+A1 (1,1)

17 D4(a1). (2,1) 36 Ds(a



number

37

38

39

40

41

42

43

44

45

46

47

48

Eaéasb
Eﬁ(ag)

+A

4 73

Dy(ay)+4,
A +A
Eglag)+hy
Bglag)+h,
Dﬁiaz)
Dglay)
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The correspondence with Mizuno's notations is as

follows:

Bala-Carter Mizuno Bala-Carter Mizuno
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II. Inclusions and branching of closures of unipotent classes

Let u, v ¢ G be unipotent, ¢ « A(u)A and
P =P, 1 € W . Then u is in the closure X of the class
3

of v if and only if n 0. Moreover, n W
y Tu,1,8(v),p # ! Tu,0,8(v),p

is the multiplicity of ¢ in the permutation representation
of A(u) on the set of branches of X at u.
We give here the integers n = ).

The pair (u,¢) is labelled as before and v is assigned the
number corresponding to (v,1).

If r,s correspond respectively to (u,9), (v,1),

= 5 . Then n =0 if r > s.
IQS u;@,ﬁ(v),p ras g
Moreover:

let n

for E7 o 0= nrsgi if r £ 20 and s 2 31 ;

rs&d
E
for 8
n . if r < 31, r # 20 and.s 2z 36
r,36
B s ° :
2 n. go if r = 20 or 32 < r < 66 and s 2 82 or s = 77.
)

The remaining values are given in the table.

To save space, the line and the column 21 in the

J

lines and

I

a

table for E? have been displaced. For 3 the

the columns 20 and 77 have been displaced.
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Inclusions and branching of rlosures of unipotent classes in Eg.
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Inclusions and brenching of unipotent classes in F..
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