Harish-Chandra Cells, Orbits, Primitive Ideals and W-Representations

1. COMPUTATIONAL SETTING: W-GRAPHS, BLOCKS AND CELLS

Let G be a real form of a linear connected complex algebraic group G¢ defined over R, and let éad,m ) be
the set of (equivalence classes of) irreducible admissible representation of G of infinitesimal character A,
which we assume to be regular and integral. One can endow G4, » With the structure of a W-graph G as
follows:

e the vertices of G correspond to irreducible admissible representations in @adm, A

e Two vertices ,y € Gaam,x are linked by a (directed) edge x — y if x occurs as a subquotient of
y®g.

e The multiplicity of an edge © — y is equal to the multiplicity with which x occurs as a subquotient
of y®@ g

e The 7-invariant of a vertex x is equal to the 7-invariant of Anng (g (z) (that is, the tau invariant
of the annihilator in U (g) of the irreducible (g, K')-module corresponding to € Gaam,», a subset
of the simple roots of g).

The connected components of the W-graph G, corresponded to certain subsets of @adm’ A known as blocks
of (irreducible admissible) representations. Blocks in CAv'adm, » are effectively parameterized by the set of
strong real forms of the complex algebraic group (G@)v dual to G¢ corresponding to A (albeit, some of
these blocks may be empty).

The strongly connected components of the W-graph Gy, that is, the maximal sets of vertices that can be
connected bidirectionally by sequences of directed edges are known as cells.

The Atlas software computes the W-graph of @adm’ a block by block. The tables given below relate the
output of such computations to nilpotent orbits, primitive ideals and Weyl group representations.

2. COMPUTATIONAL SCOPE

The tables given below are complete for the real reductive Lie groups G whose complexified Lie algebras
coincide with one of the exceptional Lie algebras.

3. OBJECTS AND METHODS OF COMPUTATION

3.1. Blocks. For each complex exceptional Lie group G¢ , the Atlas blocksizes command was used to
identify all of the nontrivial blocks of representations for each of the real forms Gy of G¢l. In the results
below, the real forms of G¢ are listed in the left most column and corresponding dual real forms are listed
in the first row. The integer entries in the interior correspond to the number of representations in the
corresponding block.

e FEj : (simply connected), split inner class.
| e6 Fo(fa) Ee(R)

Es(Fi)| 0 0 15
E¢(R) | 1 513 1881

Iparentheses are used to indicate the insignificant choices that were made in setting up the inner classes.
1



e FEjg : (simply connected), compact inner class
‘ Es (Fy) Eg(R)
(453 0 1
EeG| o0 513
Ee(R)| 45 1881
e 7 : simply connected, (split inner class)
e7  E7(eg.u(l)) Er(so(12).s5u(2)) E7(R)
e 0 0 0 1
E7 (egu (1)) 0 0 315 3017
E7 (s0(12).su(2)) | O 315 0 9576
Er (R) 1 1981 9576 24678
e F;: adjoint, (compact inner class)
e Brfegu(l) Fr(s0(12).5u(2) Fr (R)
e7 0 0 0 1
E7 (es.u (1)) 0 0 315 1981
E7 (s0(12).su(2)) | O 315 0 9576
E; (R) 1 3017 9576 24678
e FEg : (simply connected), (split inner class)
| es Es(e;5u(2)) Es(R)
eg 0 0 1
Es (e;5u(2) | 0 3150 74410
Es (R) 1 73410 453060
e F, : (simply connected), (split inner class)
|2 Fi(s0(9)) Fu(R)
f4 0 0 1
Fy(s0(9)) | 0 0 15
Fy (R) 1 15 336
e (G5 : (simply connected), (split inner class)
g2 G2 (R)
92 0 1
Go(R)| 1 12

3.2. W-cells. For each of the blocks listed above, the Atlas wcells command was applied. This command
decomposes the vertices of a block into cells and then ascribes to each cell vertex its T-invariant, edges, and

edge-multiplicities.

3.3. Cell Invariants. With the wcells data in hand, we then proceeded to compute the following invari-
ants, using Maple programs based on John Stembridge’s Coxeter/Weyl package.

3.3.1. Cardinality.

Definition: The number of representations in a cell.

Algorithm: count



3.3.2. Attached Nilpotent Orbit.

Definition:The primitive ideals in U (g) corresponding to the annihilators of the representations in a cell
C have the share the same associated variety and that associated variety is the closure of a single nilpotent
orbit O in g*. This orbit is the nilpotent orbit attached to a cell.

Algorithm: In the case of regular infinitesimal characters, the attached orbits are always special nilpotent
orbits. These in turn can be uniquely specified by prescribing the minimal Richardson orbits whose closures
contain them and the Richardson orbits whose closures contain their Spaltenstein dual. This prescription
in turn amounts to a specification of certain subsets of simple roots: for a Richardson orbit is an orbit of
the form z'nd[gF (0), where T is a subset of the simple roots I of g. The tau signature of a special orbit O
is defined as the pair (7 (O),7 (0V)) where

7(0) = {rcn | O Cind?. (o)}

A similar 7-signature (1 (C), 7" (C)) was defined for cells,

7(C)={I' CII| T occurs in the set of T-invariants of C'}

7V (C) = {I' CII | T occurs in the set of complements of the 7-invariants in C'}

By results of Spaltenstein and Vogan, a necessary and sufficient for a special nilpotent orbit O to be attached
to a cell C is

(7(0),7(0Y)) =(r(C), 7" (C))O
Orbits were attached to cells by explicitly computing the tau signatures of orbits and cells and then matching
them up.

3.3.3. Special Representations.

Definition: The Springer correspondence attaches a unique representation of the Weyl group to each nilpo-
tent orbit. The representations attached to special nilpotent orbits turn out to be special representations
of the Weyl group. (We remark that the notion of a special representation of W, as originally defined by
Lusztig, is independent of the Springer correspondence.)

Algorithm: Once nilpotent orbits were attached to cells, the tables in [Carter, Finite Groups of Lie Type]
were used to assign special representations to cells.

3.3.4. T -partitioning.

Definition: Let 7 (x) be the 7-invariant of a vertex x of a cell C, and let ¢ (z) be the set of vertices y for
which z — y is an edge. Set

71 ()

T2 (.’E)

{ro@) lyee(@)}
{n)lyee)}

Tk (@) = {7e—1 (y) | y € £ ()}
Let P be the partitioning of a cell corresponding to the equivalence relation
r~gtr = 7(r)=7(") fori=0,1,...,k

Then Py is a refinement of P,_;. Since the cells are finite in cardinality, eventually Py = P41 = --- for all
k sufficiently large. We call the resulting stable partitioning of C', the 7, partitioning of C'. It is compatible



with the partitioning of a cell into subsets of representations sharing the same primitive ideal (i.e. the
partitioning of C' by the equivalence relation z ~p; 2’ <= Annyy (z) = Anny g (2')).

Algorithm: straight-forward application of the definition to W-graph of a cell (from wcells data). The
“answer” is most succinctly expressed as a partition of |C[; e.g. We use

Too (C) — 1842336

to indicate a 756-element cell breaks up into 84 singlets and 336 doublets under the 7.-partitioning scheme.

Observation: In all cases the number of 7.,-equivalence classes of in a cell coincides with the maximal
number of distinct primitive ideals (= dimension of the special Weyl group representation attached to the
nilpotent orbit attached to the cell) that can occur. Since the partitioning of the cell by primitive ideals is
at worst a refinement of the 7o-partitioning, the fact that

# {7o0o-equivalence classes} = maximal number of distinct primitive ideals that can occur in C

implies that the 7, partitioning and the partitioning by primitive ideals coincide.

3.3.5. Cell Representation.

Definition: The W-graph of a cell prescribes a representation of the Weyl group W of g, induced by the
coherent continuation representation of W on the parameter set HC .

Algorithm: Let I'c be the free Z-module freely generated by the irreducible z in C. For each ¢ € 11, define
an action of the simple Weyl reflections on I'¢ by

-z ifier(x)
T; (x) = { T+ Y yee(n) My—say if i ¢ T (2)
i¢r(y)

This action on generators satisfies both quadratic relations and braid relations of W and so yeilds a repre-
sentation of W. By explicitly constructing a set of |C| x |C| matrices implementing this action and then
computing the traces of the representatives of each conjugacy class in W, the character of the cell rep-
resentation can be computed. Expressing this character as a sum of irreducible characters yields the cell
representation.

Observation: In writing down the cell representations, I utilized a parameterization of irreducible Weyl
group representations by pairs (D, d) where D is the dimension of the representation and d is the degree
at which the representation first occurs in S (h). (With just a couple of exceptions this data is sufficient to
separate the representations of W.) This turned out to be a fortuitous choice for

e If o, is the special representation that occurs in a cell representation (each cell representation has
one and only special representation as a constituent), then

1
degree d in which o first occurs in S (h) = |A+| ~3 dim (O¢)
e If ¢’ is any other irreducible representation occuring in a cell representation then
1
degree d in which ¢’ first occurs in S (h) = |AT| — 3 dim (O¢) +¢

by which I mean o’ first occurs in S (h) at a degree that is only slightly higher than that of the special
representation. We suggest to the suggestionable reader that perhaps the non-special representa-
tions appearing in the cell correspond to higher order contributions to the character polynomial of
irreducible admissible representations of Gr. We note also that all the cell representations discov-
ered share the following property: when one sums the generic degree polynomials ¢, correponding
to the irreducible representations that occur in a cell (with multiplicity), one always obtains a
polynomial with positive integer coefficients. 3



4. TABLES

Below we give a series of tables for the various blocks of irreducible Harish-Chandra modules of the excep-
tional groups. The tables are organized as follows. Each row in each table corresponds to a particular cell
in a particular block of an exceptional group. In cases where the adjoint group and the simply connected
groups produce the same table we present only the table for the simply connected group. Similarly, when-
ever the tables coincide for the split and compact inner classes, we present only the table for the split inner
class. The data in the columns of each table is as follows:

#
|C|
Oc¢

O spec

#Prim (C)

Too

W-rep

the cell number as enumerated in the output of the atlas extract-cells command

the cardinality of the cell (i.e. the number of irreducible representations in the cell)

the special orbit attached to the cell - computed by determining the minimal Richardson orbits con-
taining the cell’s orbit and the minimal Richardson orbits containing the orbit of the corresponding
dual cell)

the order in which the orbit O¢ appears in the Collingwood and McGoverns tables of nilpotent
orbits (pgs. 128 — 134 of [CW]).

the special representation attached to the cell - determined by applying the Springer correspondence
to O¢

the number of primitive ideals in the cell (the number of distinct subcells in the 7., partitioning of
the cell)

the 7., partitioning of the cell written as an actual partition of |C]. E.g. 120259310 means the 7.,
partitioning of the cell decomposes it into 20 singlets, 50 doublets, and 10 triplets of representations
sharing the same primitive ideal.

the representation of the Weyl group carried by the cell. This is the coherent continuation repre-
sentation inferred from the W-graph structure of the cell. It was computed by using the output of
extract-cells to explicitly construct the (restriction of the) coherent continuation representation
to the cell, computing the character of this representation by taking the traces of representatives of
each conjugacy class in W, and then writing this character into a sum irreducible characters. We
use the notation of Carter (Finite Groups of Lie Type, John Wiley and Sons, New York, (1985)) to
specify Weyl group representations. In this notation, ¢p 4 denotes the Weyl group representation
of dimension D that first appears in S(h*) (as homogeneous harmonic polynomials) of degree d;
primes “/” are used to distinguish inequivalent representations with the same D and d.

The last series of table contains the analogous results for the complex exceptional groups, excluding Eg (C).

4.1. Go

11 block : G (R),G (R)

4.2. Fy.

# |C] Oc N Ospec #Prim(C) Pr., W-rep

0 1 G2 5 1o 1 ' o

1 5 Ga(a1) 4 2. 2 2137 @21 + P22 + ¢/13
2 5 Ga(am) 4 ¢ 2 2'3" o1+ do2+ Bs
3 1 0 1 ¢ 1 1t 1,6

12 block : Fy (s0(9)), Fy (R)



21 block : Fy (R), Fy (s0(9)) block

# |C] Oc n 0Ospee #Prim(C) Pr, W-rep
0 8 A 6 ko 8 ¥ ko
1 6 A1 3 a3 4 1222 g3 + 5,16
2 1 0 1 o104 1 1" 104
# |C] Oc N Ospec #Prim(C) Pr_, W-rep
0 1 Fy 16 ¢1p0 1 1T 1o
1 6 F4(a1) 15 q54,1 4 1222 (i)4,1 + QZS,QA
2 8 Cs 13 ¢gs 8 T ks




22 block : F4 (R) 7F‘4 (R)

# |C| Oc¢ N Ospec #HPrim(C) Pro W-rep

0 1 Fy 16 1,0 1 1t ®1.0

1 6  Filar) 15 ¢an 4 1727 Ga1+ P34

3 6  Fular) 15 a1 4 1222 ba1+ P4

4 9  Fylar) 14 oo 9 17 bo,2

5 9 F4(a2) 14 ¢972 9 19 (]59,2

11 9 F4(a2) 14 (;59,2 9 19 (ﬁgyz

12 8 Cs 13 ks 8 1¥ 8.3

2 8 Bs 12 ¢8s 8 18 P8 3

6 8 B 12 ¢¢s 8 18 83

7 8 Bs 12 ¢¥s 8 18 B8 3

8 8 Bs 12 ¢8s 8 18 P83

9 57 Fu(az) 11 o124 12 2°3"5%679" @124 + dr6,5 + 2006 + Poe + Pir + P12

13 47 Fu(as) 11 124 12 5%43%2"  iou+ dr65 + Po6 + B + PUr

14 72 Fiylaz) 11 124 12 496°9" 124 + 2¢16,5 + P + P06 + P66 + Pas

18 8 Ay 6 ¢ko 8 18 Bs.0

10 8 As 5 8.9 8 18 g9

15 8 Ay 5 8.9 8 18 B89

16 8 As 5 40 8 18 B850

21 8 Ay 5 8o 8 18 8.0

17 9 A+ {11 4 @910 9 17 $9,10

19 9 Ai+A 4 ¢e10 9 1° ®9,10

20 9 Ai+A 4 o0 9 1° $9,10

22 6 Aq 3 (234,13 4 1222 (]54,13 + ¢l2l,16

23 6 A~1 3 ¢4,13 4 1222 ¢)4,13 + ¢/2/716

24 1 0 1 ¢1,24 1 1 $1,24

4.3. Eg : compact inner class.
11 block : EG (f4) 7E6 (f4)

# |C] Oc n  Ospec H#Prim(C) Pr., W-rep
0 81 Ay 13 816 81 T fsi6
2 81 As+ A1 9 ¢si,10 81 %1 ¢s1,10
3 81 As+A1 9 ¢s1,10 81 18! ®81,10
1 24 2A, T P2a,12 24 1% $24,12
4 64 As+A1 6 ¢ea3 64 154 P64,13
6 64 As+A1 6  eais 64 1% deans
8 45 Ay 5  ¢3015 30 17927 30,15 + P15,17
5 20 241 3 ¢20,20 20 1% $20,20
7 20 24, 3 ¢20,20 20 120 20,20
9 20 244 3 ¢20,10 20 120 0,20
10 6 Ay 2 ¢e,25 6 1° $6,25
11 6 A 2 ¢e,25 6 1° ¢6,25
12 1 0 1 1,36 1 7 fi36

20 block : Fg (R), ¢



# |Cl Oc n  ospec #Prim(C) Pr., W-rep
0 1 B 21 10 1 1T g0
1 20 Ds 19 ¢a02 20 179 oo
2 24 Dy 14 ¢ougs 24 17 faue
21 blOCk : E6 (R) 7E6 (f4)
# |C| Oc N Ospee #HPrim(C) Proo W-rep
0 1 Es 21 @10 1 17 1.0
3 6  Eg(a1) 20 e 6 15 b6,1
1 20 Ds 19 ¢o02 20 10 $20,2
4 2 Ds 19 ¢a0.2 20 120 $20,2
5 45  FEg(az) 18 303 30 127 303 + d154
11 45  Egas) 18 303 30 11521 gao s+ disa
6 64 Ds(a) 17 eaa 64 1% Poa,a
7 64  Ds(a) 17 deaa 64 1% 64,4
12 60 As+ Ay 15 ¢60,5 60 150 ¢60,5
13 60 As+ A1 15 ¢eos 60 1% $60,5
2 24 D, 14 ¢oug 24 177 $24,6
9 24 Dy 14 ¢oas 24 1% $24,6
8 81 Ay 13 ¢si6 81 13 ®s1,6
14 81 Ay 13 ¢sie 81 1% bs1,6
10 230 Da(ar) 12 ¢so,7 80 219370 0,7 + Poo,s + Peo,s
15 150  Dg4(a1) 12 ¢sgo,7 80 129250310 o6 7 + deo.s + 100
16 230 Ds(a1) 12 ¢sor 80 219370 0.7 + ¢oo,s + B0,
19 81 As+A1 9  ¢si10 81 181 ?81,10
21 81 As+ A1 9  ¢si,10 81 18t ¢s1,10
17 60 As+24A1 8  doonn 60 150 $60,11
18 60 A2+2A1 8  ¢eo,11 60 160 60,11
22 60 Ax+2A1 8  ¢eo,11 60 150 60,11
23 24 24, 7 foare 24 17 P24,12
24 64 A+ A1 6 ¢ea13 64 157 P64,13
25 64 Ax+ A1 6 ¢ea13 64 164 P64,13
20 45 Ao 5 30,15 30 115215 ?30,15 + 15,16
26 45 As 5  $30,15 30 15218 $30,15 + P15,16
27 45 Aa 5  $30,15 30 115215 $30,15 + P15,16
28 20 24, 3 ¢2020 20 17 $20,20
29 20 2A4 3 ¢20,20 20 120 20,20
30 6 Ay 2 25 6 1° $6,25
31 1 0 1 ¢1,36 1 1 $1,36
4.4. Fg : split inner class.
02 block : ¢g, E (R)
# |C] Oc n ospec #Prim(C) P.., W-rep
0 24 2A> 7 o2 24 %7 ¢osnn
1 20 241 3 20,20 20 177 20,20
2 1 0 1 ¢i36 1 1" 136




11 block : Eg (1), Es (f4)

# |C| Oc¢ N Ospec #Prim(C) Pr. W-rep
0 1 Es 21 1o 1 1 ®1,0
1 Es(al) 20 ¢6,1 6 1° ¢6,1
2 6 Es(a1) 20 e 6 1 ¢e
320 Ds 19 ¢o0e 20 1% g0
5 20 Ds 19 ¢20,2 20 120 20,2
7 20 Ds 19 oo 20 120 20,2
4 45 FEslaz) 18 @303 30 172 o3 + di5,5
6 64 Ds(ar) 17 e 64 1% $64,4
8 64 Ds(ar) 17 ¢ea,a 64 1% g6
9 24 Dy 14 ¢oase 24 17 $oas
10 81 Ay 13 ¢sie 81 T gsi
11 81 Ay 13 ¢s16 81 13 fsie
12 81 As 9 ¢s1,10 81 T gsie
12 blOCk : E@ (f4) ,E@ (R)
# |C| Oc n  Ospec #Prim (C) Preo W-rep
0 1 Es 21 10 1 i $1,0
1 6 E6 (al) 20 ¢6,1 6 16 ¢6,1
2 20 Ds 19 ¢o,2 20 1% $20,2
320 Ds 19 ¢o02 20 12 $20,2
4 45 Es(as3) 18  ¢30,3 30 115215 ?30,3 + P15,4
5 45  FEg(as) 18 ¢303 30 19215 303 + d154
15 45  FEg(az) 18  ¢303 30 1925 gs03 + d154
6 64  Ds(a1) 17 doia 64 7 doaa
7 64 D5 (al) 17 ¢64,4 64 164 ¢64,4
9 60 Ay + Ay 15 ¢60,5 60 150 ¢60,5
10 60 As+Ar 15 ¢eos 60 1% 60,5
11 60 As+ A1 15 ¢eos 60 199 $60,5
8 24 Dy 14 ¢oue 24 17 $24,6
12 81 Ay 13 ¢s16 81 157 $81,6
16 81 A4 13 ¢81,6 81 181 ¢81,6
13 230  Da4(ar) 12 ¢sgo,7 80 210370 ¢g0,7 + ¢90,8 + P60,8
14 150  D4(ar) 12 ¢sor 80 120259310 o6 7 + d0.8 + P10.9
17 230  Dg4(ar) 12 ¢go,7 80 210370 ®80,7 + $90,8 + P60,8
18 81 As3+A1 9 ¢s1,10 81 157 81,10
23 81 As+ A1 9 ésii0 81 1% 51,10
19 60 Az +2A; 8 60,11 60 160 P60,11
20 60 Ax+2A1 8  ¢eo,11 60 160 60,11
22 24 2A5 T 24,12 24 1 $24,12
27 24 24, 7 o412 24 1% P24,12
24 64 Ax+ A1 6 63 64 157 64,13
25 64 Ax+ A1 6 ¢eais 64 1% $64,13
21 45 As 5  $30,15 60 115215 $30,15. + P15,16
26 45 Az 5 ¢30,15 30 115215 ¢30,15. + ¢15,16
28 20 244 3 $20,20 20 1% 20,20
29 20 24 3 $20.20 20 120 $20,20
30 6 A 2 6,25 6 1° ®6,25
31 1 0 1 1,36 1 1 $1,36




4.5. E7 : simply connected.

12 block : E7 (e +u(l)), E7 (s0(12) + su(2))

Block # |C| Oc n  Ospec #H#Prim(C) P.., W-rep
12 0 105 (As)"” 23 105,12 105 1% hio5,12
12 1 189 (Asz+ A1)” 13 ¢is9.20 189 17 $159,20
12 2 21 (341)” 4 ¢o136 21 177 o136
13 block : E7 (66 + 11(].)) s E7 (R)

# |C| Oc n Ospec F#Prim(C) Pr,  W-rep

0 105 (A5)” 23 105,12 105 1% $105,12

2 105 (As)” 23 $105,12 105 1'% 05,12

3 756 Ay 21 420,13 420 18982358 100,13 + Paze,14

1 189 (Asz+ A1)” 13 ¢is9,20 189 1™ ¢159,20

4 189 (As+ A1)" 13 ¢ise20 189 1'% $1g9,20

5 189 (As+ A1)" 13 ¢ise20 189 1189 $189,20

6 189 (As+ A1)" 13 ¢ise20 189 1'% ¢159,20

11 168 24, 11 ¢ies 21 168 1% i6s.01

9 210 As 10 ¢210,21 210 1710 210,21

10 210 Az 10 210,21 210 1219 o101

12 225 A+ A 8  ¢120,25 120 1752105 120,25 + b105,26

15 225 A2 + A1 8 ¢120725 120 1152105 ¢120,25 + ¢105,26

18 77 Ao 6 ¢s56,30 56 17271 5630 + 21,33

7 21 (34, 4 Porse 21 Y for36

8 21 (3A1)" 4 ¢21,36 21 1% 21,36

13 21 (340" 4 ¢oise 21 21 o136

16 21 (34,)" 4 ¢a136 21 1Y o136

14 27 24, 3 ¢arar 27 177 orar

17 27 24, 3 Gorar 27 1’7 $arar

19 27 241 3 ¢arar 27 127 arar

20 7 Ay 2 ¢ra6 7 17 ¢rae

21 7 Al 2 ¢7,46 7 17 ¢7,46

22 1 0 1 1,63 1 1t 1,63

21 block : E7 (s0(12) 4 su(2)), E7 (eg + u(1))

# |IC| Oc n  Ospee #Prim(C) P., W-rep
0 21 Ee 41 ¢213 21 2T dois

1 189 Ds 33 dusor 189 189 g0
2

105 Ds 18 105,15 105 1'% 105,15




23 block : E7 (s0(12) +su(2)), E7 (R)

# |C] Oc¢ N Ospec F#HPrim(C) Proo W-rep

0 21 Es 41 ¢or3 21 17 $21,3

1 135  Es(a1) 40 1204 120 119525 1004 + G157
10 105 Ag 35 ¢ios,6 105 1105 b105,6

2 189 Ds 33 1897 189 1189 P189,7

4 189 Ds 33 ¢ise,7 189 1189 P189,7

5 621  FEs(as) 32 aoss 405 1792710 1058 + B216,0
11 621 FEs(az) 32 ¢aoss 405 1992216 g05.8 + P216,9
12 210 As+As 27 ¢210.10 210 110 $210,10

6 756 Ds(a1) 26 ¢a20,10 420 1372355 400,10 + P336,11
13 1024 As+ A1 25 ¢s12,11 512 2512 ¢s12,11 + P512,12
7 504 Ay 21 420,13 420 1335287 400,13 + Psa,15
14 504 Ay 21 420,13 420 1336284 420,13 + P84,15
15 378 A3+ Az 20 378,14 378 1378 $378,14

3 105 Dy 18 105,15 105 1o ?105,15

8 105 Dy 18 105,15 105 1'0° $105,15

9 875 Dy(ar) 16 ¢315,16 315 2703745 P315,16 + P280,17 + P280,18
19 665  Ds(a1) 16 31516 315 1352210370 15 16 + P2so,17 + Pro,18
20 875 D4(a1) 16 ¢315,16 315 2703%%  B315.16 + Pas0,17 + 280,18
16 168 24 11 ¢ies,21 168 1108 P168,21

22 168 24 11 ¢pres.21 168 1168 $168,21

17 210 As 10 ¢210,21 210 1210 210,21

21 210 Az 10 ¢210,21 210 1210 $210,21

23 189 As+2A; 9  isoen 189 1% $189,22

24 189 As+2A1 9 ¢igoae 189 1189 $189,22

25 225 A+ A1 8 12025 120 1152105 $120,25 + P105,26
18 91 Ao 6 ¢s56,30 56 1712% $56,30 + $35,31
26 91 As 6  ¢s56,30 56 121935 ?56,30 + 35,31
27 91 Ao 6  ¢s56,30 56 121935 ¢56,30 + P35,31
28 27 2A1 3 ¢ara7 27 17 P27,37

29 27 24, 3 ¢orar 27 127 $a7,37

30 7 Ay 2 ¢rae 7 17 @7,46

31 1 0 1 ¢1,63 1 1 01,63
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31 block : E7 (R) ,E7 (26 -+ u(l))

# |C] Oc n o Ospee #Prim(C)  Pr. W-rep
0 1 Er 45 910 1 1 b1.0

1 1 By 45 ¢uo 1 T 10

2 T Er(a) 44 ¢ra 7 17 b1

3 2T Er(a2) 43 oo 27 17 ba7.2
427 EBr(a2) 43 doro 27 127 bor.2

5 27 Er(as) 43 oo 27 127 bar.2
791  Er(as) 42  ¢s63 56 171255 Gs6.s + d3sa
6 21 Es 41 @213 21 171 b21.3

14 21 Es 41 o3 21 121 ba13

8 225 Eg(al) 40 ¢)120’4 120 1152105 ¢120’4 T ¢10515
11 210 De(ar) 37  ¢210, 210 1210 $210.6

9 168 Ds+ A1 36 ¢iese 168 1168 bro8.6

10 168 Ds+ A1 36  ¢iese 168 1168 b168,6
12189 Ds 33 ¢is0,7 189 1789 b1s0.7

15 189 Ds 33 ¢ise7 189 1189 b1s0.7

13 504  Ds(a1) 26  ¢az0.10 420 1330280 $190.10 + Psa,12
16 105 Dy 18 105,15 105 110 b105.15

32 block : E7 (R), Er (s0(12) + su(2))

12



# |C] Oc n  Ospec #Prim (C) Proo W-rep

0 1 E; 45 ¢ 1 1’ $1.0

1 7 Er(a1) 44 P71 7 17 71

2 27 E7(a2) 43 ¢ar2 27 %7 ¢27.2

3 27 E7(a2) 43 Par2 27 127 P27,2

4 91 E7(a3) 42 ¢s63 56 1%12% $56,3 + P35,4

5 91 E+(a3) 42 ¢s6,3 56 121935 ?56,3 + 35,4

13 91 Er(a3) 42 563 56 121935 $56,3 + 35,4

6 225 Es(a1) 40 1204 120 15279 10,4 + P105,5

7 189 E7(a4) 38 di1s95 189 1 $189,5

9 189 Fr(as) 38  ¢isas 189 1189 b189.5

10 210 Dg(aq) 37 2106 210 110 ®210,6

14 210 De(ar) 37 ¢o10.6 210 1210 $210,6

8 168 Ds + Ay 36 Pios,6 168 1'% b168,6

15 168 Ds + A 36 ¢i6s,6 168 1168 ?168,6

11 875 E7(as) 34 ¢31s5,7 315 27037 3157 + Paso,s + P280,9
12 665 E7(as) 34 ¢z15,7 315 1352210370 o157 + asos + dr09
21 875 Er(as) 34 a5,z 315 27°3°% 3157 + daso,s + P2s0,0
16 378 Ds(a1) + A1 30 ¢srso 378 1’7 P378,9

17 504 Ds(a1) 26 ¢420,10 420 1730257 190,10 + Psa12
23 504 Ds(a1) 26 ¢420,10 420 133028 yn0,10 + ¢sai2
18 1024 As+ Ay 25 ¢s12,11 512 2512 P512,11 + P512,12
22 105 (A5)” 23 $105.12 105 1108 $105,12

29 105 (As)” 23 105,12 105 1109 $105,12

19 210 As+As+ A1 22 ¢210,13 210 1710 $210,13

24 756 A4 21 ¢420’13 420 1842336 ¢420,13 + ¢336,14
20 621  Ds(ar)+ A1 19 o515 405 1192216 105,15 + P216,16
25 621 Dy(a1)+ A1 19 405,15 405 11892216 105 15 + ¢a16,16
26 189 (As+ A1)" 13 ¢ise,20 189 1 $189,20

30 189 (As+ A1)" 13 ¢1s0,20 189 1'% $189,20

27 105 Ay + 34, 12 105,21 105 110 $105,21

28 135 Ax + Ay 8 120,25 120 110521 $120,25 + 15,28
31 21 (341)" 4 ¢21,36 21 1% $21,36

13



33 block : E7 (R) ,E7 (]R)

14

# |C| Oc N Ospec #Prim (C) Preo W-rep

0 1 E; 45 ¢ 1 1’ #1,0

1 1 E; 45 o1 1 1 $1,0

2 7 Ez(a1) 44 Pra 7 17 7.1

3 7 Er(a1) 4 $ra 7 17 $71

4 27 Er(a2) 43 a2 27 %7 27,2

6 27 Er(a2) 43 ¢ora 27 127 p21,2

5 91 E7(a3) 42 ¢s6,3 56 17127 56,3 + P35,4

7T 91 Er(as) 42 ¢s6,3 56 121279 56,3 + P35,4

10 91 E7(as3) 42 ¢s6,3 56 1212% $56,3 + ¢35,

11 91 Er(a3) 42 ¢s6,3 56 1212% $56,3 + ¢35,

8 21 Es 41 poi3 21 171 $o1.3

9 225 Es(a1) 40 @120 120 11521 ©120,4 + P105,5
12 135 Es(a1) 40 ¢120.4 120 1105215 $120,4 + H15.7
13 189 Er(as) 38 ¢1s9.5 189 1189 $189,5

14 189 Er(as) 38  isos 189 1189 $189,5

15 189 Er(a4) 38 1895 189 1180 ?189,5

18 189 FEr(as) 38 ¢1s9,5 189 1189 $189,5

22 189 Er(as) 38  isos 189 1189 $189,5

16 210 De(ar1) 37 $2106 210 1710 $210,6

24 210 Dg(aq1) 37 P20 210 1210 ?210,6

17 168  Ds+ A 36  ¢uesse 168 1708 P168.6

23 168 Ds+ A1 36 diese 168 1168 P168,6

19 105 As 35  ¢i05,6 105 1 $105,6

27 105 As 35  ¢105.6 105 1'% $105,6

20 875 FE7(as) 34 3157 315 270321 $315,7 + P280,8 + P280,9
25 875 E7(as) 34 ¢z5,7 315 2703245 ¢315,7 + P280,8 + P280,9
29 665 Ez(as) 34 3157 315 1359210370 @315,7 + P2s0,8 + D70,9
30 665 Er(as) 34 ¢315,7 315 1359210370 $315,7 + P280,8 + 70,9
26 189 Ds 33 ¢uisor 189 1'% P189,7

28 621 Eg(a3) 32 aoss 405 17892718 $405,8 + P216,9
31 621 Eg(as) 32 05,8 405 11899216 b405,8 + P216,9
21 378 D5 (a1) + A1 30 ¢378,9 378 1378 ¢378,9

32 378 Ds(a1)+ A1 30 380 378 1378 $378,9

33 378 Ds(a1) + A1 30  darse 378 1o b3r8,9

35 378 Ds(a1)+A1 30  ¢arse 378 1378 $a78.9

42 378 Ds(a1)+ A1 30  darse 378 1378 $378.9

36 210 Ay + Ao 27 ¢210,10 210 1210 $210,10

37 210 As+ Ao 27 ¢210,10 210 1210 $210,10

34 504 Ds(a1) 26 ¢420,10 420 1336287 $420,10 + P84,12
39 504 Ds(a1) 26 420,10 420 1336284 420,10 + P84,12
44 504 Ds(a1) 26 ¢420,10 420 1336284 420,10 + Ps4,12
38 1024 As+ Ay 25 ¢s12,11 512 2512 P512,11 + P512,12
40 1024 As+ Ay 25 512,11 512 2512 P512,11 + P512,12
45 1024 As+ Ay 25 ¢s12,11 512 2512 P512,11 + Ps512,12




33 block : E7 (R), Er (R) cont’d

# |C| Oc N Ospec F#Prim(C) Proo W-rep

52 105 (A5)” 23 105,12 105 110% $105,12

53 105 (As)" 23 ¢105,12 105 1'% $105,12

41 210 Az + Ay + AL 22 ¢owoas 210 1710 $210,13

43 210 As+As+ A1 22 210,13 210 1210 $210,13

46 210 A3 =+ A2 =+ A1 22 ¢210’13 210 1210 ¢210,13

49 210 As+As+ A1 22 o013 210 1210 $210,13

54 504 Ay 21 ¢a20,13 420 1336281 $420,13 + P84,15
57 756 Ay 21 a20.13 420 1849336 $420,13 + $336,14
55 378 Az + Ay 20 378,14 378 1378 $378,14

56 378 Az + Az 20 378,14 378 1378 $378,14

58 378 Az + Az 20 ¢37s,14 378 1378 378,14

63 378 As + Ay 20 378,14 378 1378 $378,14

47 621  Da(a1)+ A1 19 Paos15 405 11892216 b405,15 + P216,16
50 621 Ds(ar)+ A1 19  ¢aos,15 405 11892216 b405,15 + P216,16
59 621 Da(a1)+ A1 19  ¢a0s,15 405 11899216 $405,15 + P216,16
60 621 D4(a1)+ A1 19  ¢a0s,15 405 11899216 b405,15 + P216,16
61 105 D, 18  ¢105,15 105 110% $105,15

62 665 D4(a1) 16 ¢315,16 315 152719370 315 16 + Paso,17 + Hr0,18
64 875 Dy(ar) 16 ¢315,16 315 2703245 ?315,16 + P280,17 + 280,18
69 189 (A3 + A1) 13 ¢isen0 189 1189 $189,20

70 189  (Az+ A1)"” 13 ¢1s9,20 189 1'% $189,20

48 105 A2 + 3A1 12 ¢105721 105 1105 ¢)105,21

51 105 Ax 4+ 34, 12 ¢105,21 105 1108 105,21

65 105  As +3A; 12 ¢i05.21 105 1108 $105,21

67 105  As 434 12 ¢uos,21 105 1'% $105,21

71 168 24, 11 ¢res.21 168 1168 P168,21

72 210 As 10 ¢210,21 210 1210 $210,21

66 189 A, + 24 9 ¢is922 189 1% $189,22

68 189  As+24; 9 Piso,22 189 1189 $189,22

73 189  Ap +24A; 9 igo.22 189 1189 $180,22

74 189 As +2A, 9 ¢189,22 189 1189 ¢189,22

75 135 As + Ay 8 ¢120,25 120 1105915 ¢120,25 + ¢15,28
76 135 As 4+ Ay 8 120,25 120 1105915 $120,25 + P15,28
78 135 Ax + Ay 8 120,25 120 1105915 $120,25 + P15,28
77T 91 As 6 56,30 56 1712% 56,30 + $35,31
79 91 As 6 ¢s56,30 56 121935 56,30 + $35,31
80 21 (341)" 4 ¢21,36 21 17 ®21,36

81 21 (3A1)" 4 Po1,36 21 1% $21,36

82 27 24, 3 Parar 27 177 $a7,37

83 7 A1 2 ¢7,46 7 17 ¢7,46

84 1 0 1 63 1 1 $1,63




4.6. E7 : adjoint. 12 block : E7 (eg +u(l)), E7 (s0(12) + su(2))

# |C| Oc n Ospec H#HFPrim(C) Pr., W-rep
0 105 (As)” 23 105,12 105 1'% 105,12
1 189 (As+ A1)"” 13 ¢iso20 189 1% $189.20
2 21 (3417 4 ¢ois0 21 1*T o136
13 block : E; (26 + u(l)) iy (R)
# |C| Oc¢ n  Ospec HFH#Prim(C) Pr.,  W-rep
0 105 (As)"” 23 ¢105,12 105 1'% $105,12
1 504 Ay 21 420,13 420 1336281 100,13 + dsa.15
2 189 (A3 + A1) 13 ¢ise0 189 1™ $1s9,20
3 189 (As+ A1)" 13 ¢is020 189 1'% g9 20
6 168 2A2 11 ¢168,21 168 1168 ¢168,21
7 168 24, 11 ¢1es,21 168 1168 P168,21
5 210 As 10 ¢210,21 210 1710 210,21
8 225 As+ Ay 8  ¢120,25 120 1552105 4190 95 + 105,26
11 91 Ao 6 56,30 56 171255 56,30 + B35.31
4 21 (3Ay)” 4 ¢21,36 21 17 ®21,36
9 21 (341)" 4 o136 21 121 o136
10 27 24, 3 Qorar 27 T garar
12 27 24, 3 orar 27 127 arar
13 27 24, 3 ¢orar 27 127 oy
14 7 A1 2 ¢7,46 7 17 ¢7,46
15 1 0 1 163 1 17 ®1,63
16 1 0 1 ¢ues 1 1! ®1,63
21 block : E7 (s0(12) 4+ su(2)), E7 (eg +u(1))
# |IC] Oc n  0Ospee #Prim(C) P,, W-rep
0 21 Ee 41 ¢ois 21 PT o3
1 189 Ds 33 ¢ison 189 17 igo 7
2 105 D4 18 105,15 105 1% $io5,15

23 23 block : E7 (s0(12) 4+ su(2)), E7 (R)

16



# |C| Oc n  Ospec#Prim (C) Pr Pﬁm W-rep

0 21 Es 41 1.3 21 17T $1,3

1 135 Ea(al) 40 ¢120,4 120 1105215 ¢120,4 + ¢15,7
10 105 Ag 35 $105,6 105 110 $105,6

2 189 Ds 33 P189,7 189 1 $189,7

4 189 Ds 33 b1s9,7 189 189 P1so,7

5 621 Es(as) 32 $405,8 405 11899216 Pa05,8 + P216,9
11 621 E¢(az) 32 ®405,8 405 11892216 405,83 + P216,9
12 210 As+ Ay 27 ©210,10 210 1710 $210,10

6 756 Ds(a1) 26 420,10 420 157233° 420,10 + $336,11
13 1024 A4+ A1 25 Ps12,11 512 2512 Ps512,11 + Ps512,12
7 504 Ay 21 $420,13 420 1336284 ©$420,13 + P84,15
14 504 Ay 21 $420,13 420 1336984 $420,13 + 84,15
15 3718 As+Ax 20 $378,14 378 1378 $378,14

3 105 Dy 18 $105,15 105 1195 $105,15

8 105 Dy 18 $105,15 105 1100 $105,15

9 875 Dy(ar) 16 ©315,16 315 270375 B315,16 + P2s0,17 + P2s0,18
19 665 Dy(ar) 16 315,16 315 1352219370 15 16 + h2so,17 + Bro,18
20 875 Dy(a1) 16 315,16 315 2703285 $315.16 + 280,17 + P280,18
16 168 24, 11 P168,21 168 1e® P168,21

22 168 24, 11 P168,21 168 168 168,21

17 210 Az 10 $210,21 210 170 $210,21
21 210 As 10 $210,21 210 1210 $210,21
23 189 A +2A; 9 $189,22 189 1 189,22
24 189 A +24; 9 $189,22 189 1189 $189,22
25 225 A+ Ay 8 $120,25 120 1152105 $120,25 + P105,26
18 91 As 6 ?56,30 56 1712% $56,30 + 35,31
26 91 A 6 ?56,30 56 1212% 056,30 + $35,31
27 91 Ao 6 ?56,30 56 121935 ¢56,30 + 935,31
28 27 24, 3 $a7,37 27 177 $27,37
29 27 24, 3 Bar 37 27 127 $o7.37
30 7 Ay 2 7,46 7 17 $7,46
31 1 0 1 01,63 1 1 $1,63

31 block : E7 (R) 7137 (86 + u(l))

17



# |C| Oc n  Ospec H#H#Prim(C) Pr.,  W-rep

0 1 Er 45 1o 1 17 ®1,0

1 7  Eq(a1) 44 71 7 17 P71

2 7 Er(a) 44 ¢7. 7 17 $71

3 27 E7(a2) 43 ¢27,2 27 127 (2527,2

4 2T Er(a2) 43 ¢t 27 127 pore

6 27  Er(a2) 43 dorpe 27 1%7 27,2

8 77 Er(as) 42 563 56 135270 563 + a1 6

5 21 I 11 dos 21 Y s

721 Fs 41 o3 21 1% $21,3

17 21 Es 41 dora 21 Y o

18 21 Es 41 dors 21 11 o

9 225 FEs(a1) 40 @120 120 1721 $120,4 + 1055
10 225 FEg(a1) 40 ¢i120.4 120 1'92'%% 1904 + 1055
12 210 Dg(a1) 37 2106 210 P #2106

13 210 D6 (a1) 37 ¢210,6 210 1210 (Z)210,6

11 168 Ds+ A1 36  ¢ies,6 168 1% diese

14 189 D5 33 g7 189 139 g7

15 189 Ds 33 ise,r 189 1'% gy

19 189 Ds 33 drsor 189 1'% gige 7

20 189 D5 33 igo7 189 1'% g7

16 756 Ds(a1) 26 20,10 420 1392335 $490.10 + P336.11
21 105 Dy 18 105,15 105 1105 $105,15

22 105 Dy 18 ¢105.15 105 119 $105.15

18



32 block : F7 (R), E7 (s0(12) + su(2))

# |C] Oc¢ N Ospec #Prim (C) Pro, W-rep

0 1 E; 45 91,0 1 N ®1,0

1 7 Er (a1) 44 bra 7 17 71

2 27 E7((12) 43 (1527,2 27 127 ¢27,2

327 Er(az) 43 oo 27 127 P72

4 91 E7(a3) 42 ¢56,3 56 121235 ¢56,3 + ¢35,4

5 91 Er(as) 42 ¢ses3 56 1212%  hse3 + P35

13 91 E7(as) 42 ¢s6.3 56 1772 563+ Pasa

6 225 Es(a1) 40  ¢1204 120 1221 1004 + H105,5

7 189 Fr(as) 38  ¢isas 189 1189 b189.5

9 189 FEr(as) 38  isos 189 1189 $189,5

10 210 Dg(ar) 37 ¢210.6 210 1710 $210,6

14 210 Dg(ay) 37 2106 210 1210 $210,6

8 168 Ds + A; 36  ¢ies.e 168 1768 b168.6

15 168 Ds + Ay 36 diese 168 1168 P168,6

11 875 E7(as) 34 ¢ais5,7 315 2703215 @315,7 + P280,8 + $280,9
12 665 Ex(as) 34 3157 315 1352210370 15 7 + ¢aso,s + P70,
21 875 E+(as) 34 @357 315 2703215 B315.7 + daso,s + P20,
16 378 Ds(a1) +A; 30 ¢ars,e 378 1378 $378.9

17 504 Ds(a1) 26 ¢420,10 420 1730257 hu20,10 + Psa12
23 504 Ds(a1) 26 ¢420,10 420 123028 490,10 + Psa,12
18 1024 Ag + Aq 25  ¢s12,11 512 2°12 512,11 + P512,12
22 105 (As)” 23 ¢105,12 105 1 $105,12

29 105 (As)” 23 ¢105,12 105 1108 ?105,12

19 210 As+As+ A1 22 ¢210,13 210 1210 210,13

24 756 Ay 21 420,13 420 1842330 $420,13 + P336,14
20 621 Dy(a1)+ A1 19 405,15 405 17992216 105,15 + 216,16
25 621  Dy(a1)+ A1 19  ¢aos,15 405 11992210 ¢405 15 + P216,16
26 189 (As+A1)" 13 ¢is0,20 189 T $189,20

30 189  (Asz+A1)” 13 ¢i1s9,20 189 1189 $189,20

27 105 Az +3A1 12 ¢uosan 105 1'% $105,21

28 135 As + Ay 8 120,25 120 110521 ®120,25 + 15,28
31 21 (34,)” 4 o136 21 17 P21,36

19



33 block : E7 (R) ,E7 (]R)

# |C] Oc N Ospec FH#Prim(C) Preo W-rep

0 1 Er 45 10 1 1 $1,0

1 7 E7 (a1) 44 P71 7 17 P71

2 27 Fr(a2) 43 ot 27 17 $a7,2

3 91 Er(a3) 42 ¢s63 56 1712% $56,3 + P35,4

4 91 E-(a3) 42 ¢s6,3 56 121935 ?56,3 + 35,4

5 21 Es 41 dors 21 17t $21.3
721 Es 41 o3 21 12 $21,3

6 135 Es(a1) 40 ¢120,4 120 112" ¢120,4 + 15,7
8 135 Ee(a1) 40 ¢1204 120 1105215 ¢120,4 + P15,7
10 135 Es(a1) 40 @120, 120 1105915 1204 + P15,7
9 189 Fr(a4) 38  ¢isos 189 19 $189,5

11 189 E7(a4) 38 1895 189 1189 $189,5

14 189 Er(as) 38 1895 189 1189 $189,5

16 189 Fr(a4) 38  ¢isos 189 1189 $189,5

12 210 De(aq1) 37 ¢2106 210 110 $210,6

13 168 Ds+ A1 36 ¢iess 168 %8 P168,6

15 105 As 35 1056 105 110° $105.6

17 105 As 35  ios.6 105 1105 $105,6

21 105 Ag 35 @056 105 1108 $105,6

24 105 As 35 056 105 1108 $105.6

18 875 E7(as) 34 ¢315,7 315 2703245 ?315,7 + $280,8 + $280,9
26 665 Er(as) 34 ¢s157 315 1359210370 @315,7 + P280,8 + P70,9
20 189 Ds 33 ¢iso.7 189 1789 B1s9,7

23 189 Ds 33 ¢usor 189 1'% P189,7

22 621 Eg(as) 32 4058 405 11892716 405,83 + P216,9
25 621 Es(as) 32 daoss 405 11899216 P405,8 + P216,9
28 621 Es(a3) 32 paoss 405 11899216 Pa05,8 + 2169
19 378 Ds(a1) + A1 30  ¢arso 378 1378 bars.0

29 378 Ds(ai1)+ A1 30  ¢arspo 378 1378 378,09

30 378 Ds(a1)+ A1 30 o389 378 1378 ?378,9

31 378 Ds(a1)+ A1 30  ¢arso 378 1°7® $378,9

33 210 As+As 27T ¢21010 210 1710 $210,10

34 210 As+ Ay 2T ¢210.10 210 1210 $210,10

35 210 Ay + Ay 27 ¢210,10 210 1210 $210,10

36 210 Ag+As 27 ¢210,10 210 1210 $210,10

32 504 Ds(aq) 26 ¢420,10 420 1336284 $420,10 + P84,12
38 756 Ds(aq) 26 ¢420,10 420 1842336 P4a20,10 + P336,11
37 1024 As+ A 25 ¢s12,11 512 2712 P512,11 + Ps512,12
39 1024 As+ Ay 25 512,11 512 2512 P512,11 + Ps512,12
40 1024 As+ A 25 ¢s12,11 512 2512 ¢s512,11 + Ps12,12
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33 block : E7 (R), Er (R) cont’d

# |C| Oc n  Ospec #HPrim (C) Proo W-rep

45 105 (As5)” 23 ¢105,12 105 1% $105,12

41 210 As+Ax+ A1 22 ¢21013 210 1210 $210,13

44 210 Az+As+A; 22 o0 210 1210 $210,13

46 504 Ay 21 420,13 420 1336981 420,13 + P84,15
47 504 Ay 21 420,13 420 1386984 420,13 + P84,15
49 504 Ay 21 420,13 420 1849336 $420,13 + Ps4,15
48 378 Az + As 20 ¢ars,14 378 1378 $378,14

50 378 Az + Ay 20  ¢ars,14 378 1378 B37s,14

51 378 Az + A 20 ¢378,14 378 1378 P378,14

57 378 Az + Ag 20 ¢ars,14 378 1378 $378,14

59 378 Az + Az 20 378,14 378 1%78 $378,14

42 621 Da(ar)+ A1 19  ¢aos,15 405 11892710 ®405,15 + P216,16
52 621  Di(a1) + A1 19  ¢aos,15 405 11892216 405,15 + P216,16
53 105 D, 18 105,15 105 1% $105,15

55 105 Dy 18 105,15 105 1105 $105,15

54 665 Dy(ar) 16 ¢315,16 315 152719370 315 16 + Pas0,17 + Pro,18
56 665 Da(ar) 16 ¢315,16 315 1352219370 15 16 + ¢aso,17 + Br0,18
58 875 Dy(aq) 16 ¢315,16 315 2703245 $315,16 + P280,17 + P280,18
60 875 Dy(ay) 16 ¢315,16 315 2703245 315 16 + Paso,17 + P2s0,18
63 189 (Az + A1) 13 ¢ise20 189 17189 $189,20

43 105 Ao + 3A; 12 (]5105721 105 1105 ¢105,21

61 105 Ay +34; 12 ros,21 105 1108 $105,21

64 168 245 11 pies.21 168 1768 b168,21

65 168 24, 11 ¢ues,o1 168 1'%8 P168,21

66 210 As 10 21021 210 1210 $210,21

69 210 Az 10 ¢210,21 210 1210 $210,21

62 189 Az + 24 9 189,20 189 1'% ®189,22

67 189 Az +24A 9 ¢189,22 189 1'% ®189,22

68 189  As+24; 9 g0 189 1189 P189,22

70 189 Ay + 24, 9 ¢igo22 189 1189 P189,22

71 189 Ay +2A, 9 (J5189722 189 1189 ¢189,22

72 135 Az + Al 8 ¢120725 120 1105215 ¢120,25 + ¢15,28
75 225 As+ Ay 8 120,25 120 1152105 $120,25 + P105,26
73 91 Ao 6  ¢s6,30 56 1712% ¢56,30 + P35,31
74 91 As 6 ¢s56,30 56 121235 $56,30 + 35,31
76 91 As 6  ¢s56,30 56 121935 ®56,30 + 935,31
77T 91 Ao 6 ¢s56,30 56 121235 ®56,30 + 935,31
78 21 (341)" 4 o136 21 1%t 21,36

79 27 24, 3 ¢orar 27 177 $a7,37

80 27 2A1 3 ¢arar 27 1%7 27,37

81 7 Ay 2 ¢rue 7 17 ¢7,46

82 7 A1 2 ¢7,46 7 17 ¢7,46

83 1 0 1 1,63 1 1t 1,63

84 1 0 1 ¢ies 1 1 $1.63
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4.7. Eg.

11 block : Eg (e7 + su(2)), Es (e7 + su(2))

# |C] Oc n Ospec  #Prim (C) Pr, W-rep

0 525 Es 50 ¢s25,12 525 1% sa5.12

1 2100 Ds 34 210020 2100 17199 $5100,20

2 525 Dy 15 525,36 525 1% 595,36

12 block : Eg (e7 +su(2)), Es (R)

# |C] Oc n Ospec  #Prim (C) Pro, W-rep
0 525 Es 50  ¢s25,12 525 1% $525,12
1 3500 FEs(ai1) 47 ¢2s00,13 2800 121902700 §9500,13 + P700,16
5 4200 As 43 $4200,15 4200 17200 P4200,15
2 2100 Ds 34 $2100.20 2100 12100 $2100,20
3 2100 Ds 34 ¢2100,20 2100 12100 $2100,20
4 8800 Es(as) 33 ¢s600,21 5600 1790923290 600,21 + P3200,22
6 8800 FEg(az) 33 ¢se00,21 5600 1240023200 600 21 + P3200,22
7 4536 As+ A> 28 duszeos 4536 1790 Pa536,23
8 4900 Ds(a1) 26 ¢2s00,25 2800 170922100 §o500,25 + P2100,28
9 8192 As+ A1 24 ¢a096,26 4096 27096 ©4096,26 + P1096,27
11 3240 Ay 20 ¢2268,30 2268 172902972 ao68,30 + Por2,32
14 3240 Ay 20 ¢2268,30 2268 112962972 $o68,30 + Por2,32
18 3240 Az + A 19 ¢32410,31 3240 13%10 $3240,31
10 525 Dy 15 525,36 525 1% $525,36
13 525 Dy 15 ¢525,36 525 1°%9 525,36
12 3192 Dy (a1) 14 ¢1400,37 1400 156528963388 | 100,37 + P1344,38 + Pa4s.39
15 3752 Di(a1) 14 140037 1400 24483952 ) 100,37 + B1344,38 + H1008,39
19 3752  Ds(a1) 14  ¢1400,37 1400 2118392 400,37 + P1344,38 + P1008,39
20 1000 245 11 ¢700,42 700 17092599 Gr0,42 + 300,44
16 567 As 9 ¢ser.46 567 157 Ps67,46
21 567 Az 9 ¢ser,a6 567 1°%7 567,46
22 560 As+2A1 8  ¢s60,47 560 1560 ?560,47
24 560 Ax+2A1 8  ¢s60,47 560 1560 P560,47
25 370 A+ A1 T ¢21052 210 1502160 ©210,52 + 160,55
17 196 Ao 5  ¢ri2,63 112 1752%0 112,63 + Psaen
23 196 Ao 5 112,63 112 128984 ®112,63 + P84,64
26 196 Ao 5  ¢112,63 112 128284 112,63 + Ps4,64
27 35 2A1 3 ¢35,74 35 135 ¢35’74
28 35 2A1 3 $35,74 35 13° $35,74
29 8 Ay 2 ¢8,91 8 1® ¢8,91
30 1 1 1 é1,120 1 17 ?1,120
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21 block : FEg (R), Eg (e7 + su(2))

# |C| Oc n Ospec  #Prim (C) Pro W-rep

0 1 Es 70 1,0 1 1 1,0

1 8 Fs (a1) 69  ¢s.1 8 18 ®s,1

2 35 Es (ag) 68 ¢35,2 35 135 (;535,2

3 35 Es (a2) 68  ¢35,2 35 1% 35,2

4 196 Es (a3) 67  ¢1123 112 17528 P112,3 + P84,4

5 196 Fs (a3) 67  ¢i123 112 128984 h112,3 + a4

13 196 Fs (a3) 67  ¢r123 112 128984 d112,3 + Psaa

6 370 Es (as) 66  $2104 210 1°727%0 " 9104 + P160,7

7 560 Es (bs) 64  ¢s60.5 560 1559 $560.5

9 560 Es(bs) 64 5605 560 1599 $560,5

8 1000 FEs (as) 63 dr00.6 700 17992590 Gr00.6 + P300,8

10 567 E7(a1) 62  ¢Ps567.6 567 1757 $567,6

14 567 E7 (a1) 62  ¢ser.6 567 1567 05676

11 3752 Esg (bs) 61  P1400,7 1400 21183952 $1400,7 + P1344,8 + P1008,9
12 3192 Eg (bs) 61  ¢ra00.7 1400 1°02896348 41 400,7 + P1344,8 + Passo
20 3752  Eg(bs) 61  giacosr 1400 21392 $1400,7 + P1344,8 + P1008,9
15 3240 D7 (a1) 56 32400 3240 13210 $3240,9

16 3240 E7 (a3) 54 226810 2268 172952972 o068,10 + Por2,12
22 3240 E7 (as) 54 ¢2268,10 2268 112969972 hoo6s,10 + Por2,12
17 8192 FEg(ai1)+ A1 53  aose,11 4096 27096 $4096,11 + P4096,12
21 525 E6 50 (,23525,12 525 1525 ¢525’12

28 525 FEs 50  ¢s25.12 525 1525 (525,12

18 4536 Ds + A, 48  P4536,13 4536 11538 Pa536,13

23 4900 Es (a1) 47 $2800,13 2800 179927100 §o800,13 + P2100,16
19 8800 De (a1) 44 ¢5600,15 5600 1270023200 400,15 + 320016
24 8800 Deg (a1) 44 ¢s600,15 5600 1249023200 4 o500,15 + $3200,16
25 2100 Ds 34 $2100.20 2100 12100 $2100,20

29 2100 Ds 34 ¢2100,20 2100 12100 $2100,20

26 4200 D4+ Az 32 ¢a200,21 4200 11200 $4200,21

27 3500 Ds (a1) 26 $2800,25 2800 121002700 h9500,25 + P700,28
30 525 Dy 15 525,36 525 1°% $525,36

23



22 block : Eg (R) ,ES (]R)

24

# |C| Oc n Ospec #Prim (C) Pro W-rep
0 1 Ex 70 ¢io 1 1 $1.0
1 8 Fs (a1) 69  ¢s.1 8 18 P81
2 35 Eg (az) 68 ¢35,2 35 135 (Z)3572
3 196 Es (a3) 67 1123 112 128281 d112,3 + @P84.4
5 196 Es (as3) 67  P112,3 112 128984 d112,3 + P84.4
4 260 Es (a4) 66  ¢210,4 210 1160250 ?210,4 + ¢50,8
7 260 Es (a4) 66  $210,4 210 1160250 $210,4 + $50,8
6 560 Fs (by) 64 9605 560 1°%0 $560,5
8 560 Fs (ba) 64 ds60,5 560 1560 $560,5
9 560 Es (ba) 64 5605 560 1590 $560,5
10 1100 Es (as) 63 ¢ro00,6 700 15002700 $700,6 + P400,7
13 1100 Ex (as) 63 d700,6 700 13009400 $700,6 + D400,7
17 1100 Fs (as) 63 ¢r00.6 700 13009400 $700.6 + Pavo.7
11 567 E7 (a1) 62  ¢se7,6 567 15%7 P567,6
12 3192 Es (bs) 61  P1400,7 1400 15628963118 ©$1400,7 + P1344,8 + Pa4s,9
14 3752 Es (bs) 61  dra00,7 1400 21483952 $1400,7 + P1344,8 + P1008,9
15 4025 Fs (ag) 59  ¢1400.8 1400 217531225 $1400,8 + P1575,10 + P1050,10
18 2625 FE (as) 59 ¢1a00.8 1400 135028753175 $1400,8 + P1050,10 + P175,12
16 3240 D7 (a1) 56 32400 3240 13210 $3240,9
19 3240 D7 (a1) 56 32400 3240 13240 $3240,9
20 3240 D7 (al) 56 ¢3240,9 3240 13240 ¢3240,9
21 3240 D7 (a1) 56 32409 3240 13240 $3240,9
22 3240 D7 (a1) 56 32409 3240 13240 $3240,9
23 3640 Es (be) 55 ¢2240,10 2240 131021400 $2240,10 + P1400,11
25 3640 Es (be) 55 ¢2240,10 2240 18101400 ©2240,10 + P1400,11
27 3640 Es (be) 55 ¢$2240,10 2240 184021400 $2240,10 + $P1400,11
24 3240 E; (as) 54 ¢2268,10 2268 112962972 P2268,10 + Po72,12
29 3240 E7 (a3) 54 ¢2268,10 2268 112969972 P2268,10 + P972,12
26 8192 FEg(a1)+ A1 53 ¢aovs,i1 4096 27096 ?4096,11 + P41096,12
30 8192 FEs(a1)+ A1 53 ¢aoss,11 4096 214096 ?4096,11 + P4096,12
28 7560 D7 (a2) 51 ¢4200,12 4200 187023360 ®4200,12 + P3360,13
31 5040 D7 (a2) 51 ¢4200,12 4200 133602840 $4200,12 + 840,14
35 7560 D7 (a2) 51 ¢a200,12 4200 184023360 $4200,12 + $3360,13
33 525 Fs 50 525,12 525 1°% B525,12
32 4536 Ds+ Ay 48 ¢us36.13 4536 11536 Ba536,13
38 4536 Ds + Az 48  ¢a536,13 4536 14836 ?4536,13
39 4536 Ds+ Az 48  ¢usses 4536 14536 $4536,13
45 4536 Ds+As 48  ¢us36,13 4536 14536 Pa536,13
34 3500 FEs (a1) 47 aso0.13 2800 121002700 $2800,13 + P700,16
37 3500 Es (a1) 47 $2800,13 2800 121009700 ©$2800,13 + P700,16
36 6075 E7 (a4) 46 ¢eo75,14 6075 16075 $6075,14
41 6075 Fr (a4) 46 deo7s.14 6075 16075 b6075,14
43 6075 Fr (a4) 46 ¢eors 14 6075 16075 b6075,14
40 2835 A + Ay 45 283514 2835 12835 $2835,14
44 8800 De (a1) 44 ¢s5600,15 5600 1740023200 $5600,15 + $3200,16
49 8800 Ds (a1) 44 ¢s5600,15 5600 1240093200 ?5600,15 + P3200,16
42 4200 As 43 420015 4200 1%300 $4200,15
46 4200 Ag 43 Pa200,15 4200 14200 $4200,15
48 4200 AG 43 ¢4200’15 4200 14200 ¢74200,15
50 4200 Ag 43 pa200,15 4200 14200 $4200,15
703378 41092 $4480,16 + P7168,17 + $3150,18
47 22778 Es (a7) 42 ¢a480,16 4480 592415967420 +¢4200,18 + $1344,19 + $2016,19
+¢420,20
542071134 h4480,16 + P7168,17 + 2¢p4200,18
51 38766 FEs (ar) 42 Pa4s0,16 4480 81596791330 +¢4536,18 + P5670,18 + P1344,10
+¢5600,19 + ?1400,20 + P168,24
(42077568168 ©4480,16 + 2¢7168,17 + $3150,18
53 46676 Es (a7) 42 Paas0,16 4480 93781170 +¢4200,18 + Pa536,18 + Ps670,18
.121596731092 +@2016,19 + P5600,19 + P2688,20




22 block : Eg (R), Es (R) , cont’d

# |C| Oc¢ n Ospec  #Prim (C) Pro W-rep

54 2100 Ds 34 $2100,20 2100 12100 $2100,20

55 8800 Es (a3) 33 ¢s5600,21 5600 1770023200 ?5600,21 + P3200,22
63 8800 Eg (a3) 33 ¢s600,21 5600 1240093200 $5600,21 + P3200,22
52 4200 D4+ As 32 420021 4200 1#2300 $4200,21

57 4200 Dy + Az 32 200,21 4200 14200 $4200,21

59 4200 D4 + AQ 32 ¢4200721 4200 14200 ¢4200,21

62 4200 Dy + Ay 32 $a200.21 4200 14200 $4200,21

60 2835 As+ Az + A1 31 ¢osssae 2835 175 P2835,22

58 6075 Ds(a1)+ A1 30 ¢eors2e 6075 16075 6075,22

64 6075 Ds(a1)+ A1 30 ¢eors,20 6075 16075 P6075,22

65 6075 Ds(a1)+ A1 30 ¢eors 2o 6075 16075 D6075,22

56 4536 As+ Az 28 Pas36,23 4536 17538 P4536,23

66 4536  As+A> 28 ¢uszens 4536 11936 Pa536,23

68 4536 A+ As 28 Pas36,23 4536 14536 $4536,23

69 4536 As+ Az 28 Pas36,23 4536 14536 4536,23

61 7560 Ay +2A 27 @4200,24 4200 189023360 $4200,24 + P3360,25
67 7560 Ay + 244 27 $4200,24 4200 184093360 $4200,24 + $3360,25
70 5040 As+2A: 27 4200,24 4200 133609840 $4200,24 + P840,26
71 3500 Ds (a1) 26 $2s800.25 2800 121009700 $2800,25 + P700,28
79 3500 Ds (a1) 26 ¢2800,25 2800 121002700 $2800,25 + P700,28
72 8192 Ay + Ay 24 $1006.26 4096 27096 $4096,26 + P4096,27
80 8192 Ay + Ay 24 Bagos.26 4096 24096 $4096,26 + P4096,27
73 3640 Das(a1)+ A2 23 224028 2240 151021700 ©$2240,28 + $1400,29
78 3640 Dgs(a1)+ Az 23 ¢2240,28 2240 18401400 $2240,28 + $1400,29
81 3640 Dy(a1)+ A2 23 ¢2240.28 2240 184021400 $2240,28 + P1400,29
74 3240 Ay 20 ¢azes,30 2268 112962972 2268,30 + P972,32
82 3240 Ag 20 ¢P2268,30 2268 112969972 P2268,30 + Po72,32
75 3240 Az + As 19 ¢3240,31 3240 13240 $3240,31

76 3240 As + Ao 19 (;53240731 3240 13240 (]53240,31

83 3240 As + Ay 19 ¢3240,31 3240 13240 $3240,31

84 3240 Az + A 19 ¢3240,31 3240 13240 $3240,31

86 3240 Az + Az 19 ¢3240,31 3240 13240 $3240,31

87 4025 Ds(a1)+ A1 18 140032 1400 217531275 $1400,32 + P1575,34 + $1050,34
89 2625 Dy(a1)+ A1 18 100,32 1400 155028753175 ©1400,32 + $1050,34 + P175,36
85 525 Dy 15 525,36 525 1°% 525,36

88 3752 Dy (ar) 14 ¢1400,37 1400 2748392 ©$1400,37 + P1344,38 + P1008,39
90 3192 Dy (a1) 14 ¢1400,37 1400 15698963448 $1400,37 + P1344,38 + 448,39
77 1100 2A, 11 ¢700,42 700 13009100 $700,42 + P400,43
91 1100 24, 11 700,42 700 13009400 $700,42 + Pa00,43
92 1100 24, 11 ¢700,42 700 13009400 ®700,42 + P400,43
94 567 As 9 ¢se7.46 567 1767 P567,46

93 560 Az +2A; 8  ¢s560,47 560 1°%0 560,47

95 560 Az + 24,4 8 ?560,47 560 1560 P560,47

96 560 Az 4+ 24, 8  ¢s560,47 560 1%60 560,47

97 260 Ax+ A 7 ¢210,52 210 1160950 $210,52 + P50,56
99 260 As+ A 7 ¢210,52 210 1160250 ®210,52 + P50,56
98 196 As 5 112,63 112 128281 b112,63 + Psa,64
100 196 As 5 112,63 112 128284 P112,63 + P84,64
101 35 24, 3 ¢35m4 35 1% 35,74

102 8 Al 2 st 8 18 8,91

103 1 0 1 1,120 1 1! 91,120
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4.8. G2 (C).
# ‘C| Oc N Ospec #Pmm (C) PTOQ W—rep
0 1 G2 5 ¢i0 1 1! (¢1_’0)2
2 10 Ga(m) 4 ¢2.1 4 223%  (h21) + (2,2)° + (<Z>'1,3)2 + ((]5’1',3)2
3 1 0 1 ¢ie 1 17 (f16)
4.9. F, (C).
# [C] Oc N Ospec #Prim (C) Pr W-rep
0 1 Fy 16 ¢1,0 1 11 (61.0)
1 24 F4(a1) 15 ¢4’1 16 1828 (¢)4 1) (¢2 4) ( /2/74)2
2 81 Fu(az) 14 @92 81 181 (¢o.2)
36l B L @, o i )’
4 64 G 13 dbs G4 1 (6h.)”
(¢r12,4)° + (¢16,5)22+ (125&,6)22
12020 4483021618 T (¢g,6) + (¢é,6) + ( /9/,6)
5 684 Fu(az) 11 @124 144 2723°747°5°76°°9 (¢4 7)2 ( 277)2 N (¢4Y8)2
(<Z51 12) + ( /1/,12)2
6 64 Az 5  ¢Eo 64 164 (640)°
764 A 6 ko 64 167 (6h0)
8 81 Ai+A1 4 ¢910 ]1 151 ($9.10)
9 24 A 3 ¢a13 16 1898 (¢4713)2 i (¢2 16) n ((25/2/,16)2
10 1 0 1 ¢1,24 1 1T (¢1724)2
4.10. Eg (C).
# |C] Oc n o Ospec  #FPrim (C) P, W-rep
0 1 FEs 21 @10 1 11 (¢)170)2
1 36 Es(a1) 20 61 36 136 (¢671)2
2 400 Ds 19 ¢20,2 400 1400 (@0,2)2
3 1350 Es (a3) 18 30,3 900 14509450 (¢30!3)2 + (¢>15,4)2 T (¢15,5)2
4 4096 Ds(aq) 17 ¢eaa 4096 14096 (¢6474)2
5 3600 As+ A1 15 ¢eos 3600 13600 (¢6075)2
6 6561 Ay 13 ¢s16 6561 16561 (bs1.0)2
7 576 Dy 13 o6 576 1576 (¢24’6)2 ] ]
8 18600 Di(a1) 12  ésor 6400 140051000 34600 5400 (¢2(3(¢))173 D (¢?Z),jo),10‘|)'2(¢60,8)
9 6561 As + A 9 81,10 6561 16561 (Gsn. 10)
10 3600 A2+241 8  deoa1 3600 13000 (60.11)
11 576 245 T 24,12 576 1°76 (¢24 12)
12 4096 Ao+ Ay 6 Poa13 4096 14096 (dos. 13)
13 1350 Ao 5  ¢30.15 900 13505350 (630, 15) (¢15,16)2 T (¢15’17)2
14 400 24, 3 $20,20 400 1400 (¢20, 20)
15 36 Ay 2 ¢e25 36 136 (d. 25)
16 L 0 1 ¢136 1 1 (¢1.36)°
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4.11. E;(C).

# IC| Oc N Ospec #Prim (C) Pro W-rep

0 1 E; 45 ¢ 1 1! (¢1,0)°

1 49 Er(a1) 44 by 49 1" (f7.1)°

2 729 Er(az) 43 ¢ara 729 170 (par.2)”

3 4802 Er(as) 42 563 3136 1147091666 (¢56,3)° + (¢35,4)° + (¢21,6)°

4 441 FEg 41 dois 441 1441 (21.3)°

5 25650 Es(ai) 40 @120, 14400 13150911250 (6120,4)° + (h105,5)° + (b15,7)°

6 35721 E+(as) 38 Pisos 35721 135721 (p189,5)°

7 44100 De(ay) 37 2106 44100 144100 (¢210,6)°

8 28224 Ds + A; 36 dies.s 28224 128221 (¢16s, 6)2

9 11025 Ag 35 05,6 11025 111025 (¢105,6)°

10 262150 (a5) 34 ¢315$7 99225 1490022940036370061225 (¢?<1b5,7)2)_|2— (¢28078)2 + (¢280,9)2

35,13

11 35721 Ds 33 ¢iso,7 35721 135721 (¢180.7)°

12 246402 Es(as) 32 ¢aos,8 164025 181648982577 (A105,8)° + (¢216,9)° + (P189,10)°
13 142884 Ds(a1) + A1 30 ¢z 142884 TR (¢378,0)°

14 296352 Ds (a1) 26 ¢420,10 176400 1564489119952 (p210, 10)2 + (¢336,11)2 + (¢84,12)2
15 44100 As + Ay 26 210,10 44100 144100 ($210,10)°

16 524288 As+ Ay 25  ¢s12,11 262144 1262144 (ps12.11)°

17 11025 (As)” 23 ¢105,12 11025 111025 (¢105,12)°

18 296352 Ay 21 @azo1s 176400 176448119952 (¢420,13)” + (¢336,14)° + (Ps4,15)°
19 44100 As+ Az + A1 22 ¢a1043 44100 144100 (¢210,13)°

20 142884 Az + Ag 20  ¢ars 14 142884 142884 (p378,14)°

21 246402 D4(a1) + A1 19  ¢a0s,15 164025 181648982377 (pao0s, 10)2 + (§25216,16)2 + (¢189,17)2
22 11025 D, 18 105,15 11025 111025 (h105.15)° . .
93 269150 Da(ar) 16 a5 99295 14900929400 3637001225 (d)l(i;:;()zg)i—(ff;;l,:i)j (¢280,18)
24 35721  (As+ A1) 13 ¢iseno 35721 135721 (f189,20)°

25 11025 Ay + 34, 12 ¢105,21 11025 111025 (r05,21)°

26 28224 24, 11 ¢ues,21 28224 128224 (r68,21)°

27 44199 Az 10 ¢210,21 44100 144100 (¢210, 21)2

28 35721 Ay + 24, 9 18922 35721 135721 (180,22)°

29 25650 Ay + Ay 8 12025 14400 114400 (¢120, 25)2
30 4802 As 6 ¢s6.30 3136 13136 (¢56,30)°
31 441 (341)" 4 o136 441 144 (¢21.36)°
32 729 2A1 3 ¢27,37 721 1729 (¢27 37)
33 49 Ay 2 ¢rae 49 1% (7.46)°
34 1 0 1 @163 1 1! (1.63)°




