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Abstract: In this paper, all the blocks of defect one and the decomposition numbers are all zero or one, then the Brauer tree is a
graph connecting the irreducible ordinary characters. The method (r,#’)-inducing (restricting) is used to compute the Brauer trees of the
symmetric group S>> modulo P = 13, which gives the irreducible modular spin characters modulo P = 13. Also, the 13-decomposition

matrices of the spin characters of S, are found.
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1 Introduction

The Symmetric group S, has a representation group S, of
order 2(n!) and it has a central subgroup Z = {—1,1}
such that S, /Z =~ S,, see [1]. Then, the irreducible
representations or characters of S, fall into two classes [1,
2]. Those, which have Z in their kernel, are referred to as
ordinary representations or characters. The irreducible
representations and characters are indexed by partitions 4
of n and the character is denoted by [A]. And the
representations which do not have Z in their kernel are
called the spin representation of S,. The irreducible spin
representations are indexed by partitions of n with distinct
parts which are called bar partitions of n and denoted by
(A), see [2,3].

In fact, if A = (41,A2,...,A4,), A — nand if n —m is
even, then there is one irreducible spin character denoted
by (1) which is self-associate, and if n —m is odd, then
there are two associate spin characters denoted by (1) and
(A)'. The degree of these characters (1) and (1)’ is [1,4]:
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moa
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The decomposition matrix gives the relationship between
the irreducible spin characters and projective
indecomposable spin characters of S,,.

In this paper, we determined the irreducible modular
spin characters of the symmetric group S», modulo 13 by
using the method (r,7)-inducing (restricting) in [3], to
distribute the spin characters into p-blocks and use

Morris-Humphreys theorem [5]. The Brauer trees for spin
characters of S, 13 <n < 20 modulo p = 13 are found
by Taban and Jawad [6], and for n = 21 was found by
Yaseen [7].

2 Preliminaries

The fundamental theorem of the modular spin characters
of symmetric groups S,, which distributes the spin
irreducible  characters into  p-block is  called
Morris-Humphreys Theorem [5]. Morris formulated this
conjecture on how the irreducible spin characters of S,
are assigned into p-blocks [4], and proved by Humphreys
[8].
Theorem 2.1. (Morris-Humphreys Theorem): Let A and
U be bar partitions such that A # u; then (1) and (i) are in
the same p-block if and only if A(p) = p(p), (where p is
an odd prime). The associative irreducible spin characters
(A) and (1) are in the same p-block if A (p) # A, see [5].

Now, if @ = YdA(A) + dA'(A') is projective
indecomposable spin character of S,, (where dA’ = 0 if
(L) = (L)), then @ 1 S, is a projective spin character
of S,+1 which is in general not indecomposable [3].

The following results are very useful to find the
modular characters:

1. Every spin (modular, projective) character of S, can
be written as a linear combination with non-negative
integer coefficients of the irreducible spin (irreducible
modular, projective indecomposable) characters
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respectively [9].

2. Let H be a subgroup of the group G, then [10]:

a. If ¢ is a modular (principle) character of a
subgroup H of G, then ¢ 1 G is a modular
(principal) character of G, (where 1 denotes
inducing).

b. If y is a modular (principal) character of group G,
then y | H is a modular (principal) character of a
subgroup H, (where | denotes the restricting).

3. Let B be a p-block G of defect one and let b be the
number of p-conjugate characters to the irreducible
ordinary character ) of G, then [11]:

a. There exists a positive integer number N such that
the irreducible ordinary characters lying in the
block B can be partitioned into two disjoint
classes: By = {x € B | b deg x = N mod p“},
By ={x€B|bdegx=—N mod p°}.

b. Each coefficient of the decomposition matrix of the
block Bis 1 or 0.

c. If oy and o are not p-conjugate characters and
belong to the same partition class B or B, above,
then they have no irreducible modular character in
common.

d. For every irreducible ordinary character ¥ in By,
there exists irreducible ordinary character ¢ in B;
such that they have one irreducible modular
character in common with multiplicity one.

4. Let G be a group of order m = mop®, where
(p,mo) = 0. If ¢ is a principal character of H, then
deg c =0 mod p*®, see [12].

5. If ¢ is a principal character of G for an odd prime p
and all entries in ¢ are divisible by positive integer g,
then ¢/q is a principal character of G, see [10].

6. Let p be odd and n be even, then from [3]:

a. If p{n, then (n) = @(n) and (n)’ = @(n) are
distinct irreducible modular spin characters of
degree 2("=2)/2,

b. If ptnand pf(n—1),then (n—1,1) = @(n—1,1)*
is an irreducible modular spin characters of degree
20212 —2).

7. Let o = (04,0, ...,0,) be a bar partition of n, not a
p-bar core, and B be the block containing (), then:

a. If n —m — myg is even, then all irreducible modular
spin characters in B are double.

b. If n —m — my is odd, then all irreducible modular
spin characters in B are associate, (where my is the
number of parts of « divisible by p) [13]. For more
details, see [14,15,16,17].

We shall use the following notations next: Irreducible
modular spin characters (I.M.S), Modular spin characters
(M.S), Principal indecomposable spin character (P.I.S),
and Principal spin character (P.S).

3 The Brauer trees of the symmetric group
Sn,p=13

The group S, has 133 irreducible spin characters and 121
of (13, a)-regular classes, then the decomposition matrix
of the spin character of S, p = 13 has 133 rows and 121
columns [3]. There are fifty seven 13-block, (Morris and
Humphreys Theorem), eight of them Bj, B>, B3, Bs, Bs,
Bg, B7, Bg of defect 1. All the 49 remaining characters
form their own blocks By, Big, Bi1,..., Bs7 of defect 0, see
[10], which are irreducible modular spin characters.

The principal block By, (The block which contains the
spin character (n) or (n)’), where B; contains the
irreducible spin characters:

{<22>) <22 /7 ) 9y ? ) ] )
(11,9,2)",(10,9,3),(10,9,3)",(9,8,5),(9,8,5)",
(9,7,6)'}, has 13-bar core (9).

B; contains the irreducible spin characters:
{(14,8)"(13,8,1),(13,8,1)",(11,8,2,1)",(10,8,3,1)",
(9,8,4,1)*,(8,7,6,1)*}, has 13-bar core (8,1).

B3 contains the irreducible spin characters:
{(20,2),(15,7)%,(13,7.2),(13,7,2)", (12,7,2,1)",
(10,7,3,2)*,(9,7,4,2)*,(8,7,5,2)*}, has 13-bar core
(7,2).

B4 contains the irreducible spin characters:
{(19,3)*,(16,6)*,(13,6,3),(13,6,3)",(12,6,3,1)*,
(11,6,3,2)*,(9,6,4,3)*,(8,6,5,3)*}, has 13-bar core
(6,3).

Bs contains the irreducible spin characters:
{(19,2,1),(19,2,1)',(15,6,1),(15,6,1)',(14,6,2),
(14,6,2),(13,6,2,1)*,(10,6,3,2,1),(10,6,3,2,1)’,
<95654525 1>5 <95654525 1>l7 <87675727 1>7 <876757 ’ 1> }’
has 13-bar core (6,2, 1).

Bg contains the irreducible spin characters:
{(18,4)",(17,5)" (13,5,4),(13,5,4)',(12,5,4,1)",
(11,5,4,2)*,(10,5,4,3)*,(7,6,5,4)*}, has 13-bar core
(5,4).

B7 contains the irreducible spin characters:
{(18,3,1),(18,3,1),(16,5,1),(16,5,1),(14,5,3),
(14,5,3),(13,5,3,1)*,(11,5,3,2,1),(11,5,3,2, 1)/,
<95554535 1>5 <95554535 1>17 <77675737 1>7 <77 75737 1> }’
has 13-bar core (5,3, 1).

Bg contains the irreducible spin characters:
{(17.3.2),(17,3,2),(16,4,2) (164,21 (15.4.3)
(15,4,3),(13,4,3,2)*(12,4,3,2,1),(12,4,3,2, 1)/,
<855545352>5<855545352>17<776747372> < Yy 737 >}’
has 13-bar core (4,3,2).

Proposition 3.1. The Brauer tree for the principal block

B is:
(22) (12,9,1)—(11,9,2)_(10,9,3)_(9,8,5)_(9,7,6)
N S
(3,9)"
VRN
(22)/ (12,9,1)'_(11,9,2)/_(10,9,3)'—(9,8,5)'_(9,7,6)’
Proof.

deg {(22),(22)",

(12,9,1),(12,9,1Y,(10,9,3),(10,9,3)’,
(9,7,6),(9, ,6)}5

m0d13
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deg  {(13,9),(11,9,2),(11,9,2)',(9,8,5),(9,8,5)} =
—10 mod13.
By using (9,5)-inducing of PLS of S to Sy, see Table
(1), we have:

di 1) Syy = (22) + (22) +2(13,9)* = K; = Dy + D,
(2)
dr 109) 5 =2(13,9) +(12,9,1) +2(12,9,1)’
=K, =D3+ Dy
(3
ds 1199 5y = (12,9,1) + (12,9,1) + (11,9,2) + (11,9,2)’
= K3 = D5+ Dg
4)
dy 1) Sy = (11,9,2) + (11,9,2) + (10,9,3) + (10,9,3)’
=Ky =D7+Dg
(%)
ds 199 53 = (10,9,3) +(10,9,3) +(9,8,5) +(9,8,5)'
=Ks=Dg+ Do
(6)
ds 1) 8§55 = (9,8,5) +(9,8,5) +(9,7,6) + (9,7,6)’
=Ks=D11+D2
(7
Table 1: D.!)
2113
The spin [The decomposition
characters matrix for
the block B
onr 1
(13,8) |11
(13,8 11
(12,807 1[I
(11,8,2)* 11
(10,8,3)" 1
(9,8,4)* 11
(8,7,6)* 1
di|d»|d3|d4|ds|dg
Since (22) # (22)" on (13,a) regular classes, then
Ki = Dy + D, preliminaries 6(a). Since
(12,9,1) # (12,91,  (11,9,2) # (11,9,2),
(10,9.3) # (10,9.3), (9.8,5) # (9,8,5), and
(9,7,6) # (9,7,6)" on (13,a) regular classes, then

K1,K>,K3,Ky4,K5 and Kg are splits, respectively. So we
have the Brauer tree for By, and the decomposition matrix

for this block DS}, in Table (2).

Proposition 3.2. The Brauer tree for the block B, is:
(21,1)*_(14,8)*_(13,8,1) = (13,8,1)_(11,8,2,1)*_

Table 2: D)),

The decomposition matrix for the block B

The spin
characters
(22) 1

13,9)* |1 |1 |1 |1

D1|D3|D3|D4|D5|Dg|D7|Dg|Dy|D10|D11|D12

(10,8,3,1)*_
Proof.

deg {{21,1)* (13,8,1) +
(8,7,6,1)*} =5 mod13.
)
8

<9’8’4’ ]‘>*_<8’7’6’ ]‘>*

(13,8,1),(10,8,3,1)*,

1
deg {(14,8)*,(11,8,2,1)*,(9,8,4,1)*} = —5 mod13.
By using (8,6)-inducing of P.L.S of Sy; to S, see Table
(3), we have:

(2)
Table 3: D55

The decomposition matrix for the block By

The spin
characters
(20,1) 1

)
47 1| |1
)

)

9.7,3,1) 1 1
1)
)

87517 1
dp|dg|do|dyo|d11|d12|d13|d14|d15|d16|d17|d18

dr 189 5 = 21,1+ (14,8)"=D;3  (8)
do 180) 8y = (14,8) + (13,8,1) + (13,8,1)' = Dy4 (9)
dyy 189 85y = (13,8,1) + (13,8,1)' +(11,8,2,1)* = Dy

(10)
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d13T 522—<11,8,2,1> <10,8,3,1>*=D16 (11)

dl5 T(Sb) S22 = <1078737 1>*+ <978747 1>* :D]7 (12)

dl7 T<8’6) 522: <9,8,4,1>*+<8,7,6,1>*:DIS (13)

Hence, we have the Brauer tree for B,, and the
decomposition matrix for this block Dézz).w in Table (4).

Table 4: D)),

The spin The decomposition
characters matrix for

the block B,
(21,1)* 1
(14,8) 11
(13,8,1) 1|1
(13,8,1) 1|1
(11,8,2,1)* 11
(10,8,3,1)* |1
(9,8,4, 1) 1 1
(8,7,6,1)* 1

D13|D14|D15|D16|P17|D138

Proposition 3.3. The Brauer tree for the block Bj is:

(20,2)* _(15,7)*_(13,7,2) = (13,7,2Y _(12,7,2,1)*_
(10,7,3,2)*_(9,7,4,2)*_(8,7,5,2)*
Proof.

deg {(20,2)*,(13,7,2) +(13,7,2)",(10,7,3,2)*,
(8,7,5,2)*} =5 mod13.
deg {{15,7)*,(12,7,2,1)*,(9,7,4,2)*} = —5 mod13.
Now, by using (2, 12)-inducing of P.I.S of Sy to S22, see
Table (3) D31 ,13, we have:

d7 112) §5y =

<20,2>*+<15,7>*:D19 (14)

do +212) §5, = (15,7)* + (13,7,2) + (13,7,2) = Dao
(15)

di1 1312 S5, = (13,7,2) + (13,7,2) +(12,7,2,1)* = Dy
(16)
di3 131 8y = (12,7,2,1)* +(10,7,3,2)* =Dy (17)
dis 131 $5 = (10,7,3,2)" +(9.7.4.2)" = Doz (18)

di7 11 Sy = (9,7,4,2) 4+ (8,7,5,2)* =Dy (19)

Then, we have the Brauer tree for Bz, and the

decomposition matrix for this block Dé32).13 in Table (5).

Table 5: DY),

The spin  |The decomposition matrix

characters |for the block B3

(20,2)* 1

(15,7) 11

(13,7,2) |1

(13,7,2) |1

(12,7,2,1)* I |1

(10,7,3,2)* 11

9,7,4,2)* 1|1

(8,7,5,2)* 1
D19|D20|D21|D22|D23|Do4

Proposition 3.4. The Brauer tree for the block By is:

(19,3)*_(16,6)*_(13,6,3) = (13,6,3)'_(12,6,3,1)*_
(11,6,3,2)*_(8,6,5,3)*

Proof.

deg {(19,3)",(13,6,2) +(13,6,2)",(11,6,3,2)",
(8,6,5,3)*} =7 mod13.

deg {(16,6)*,(12,6,3,1)*,(9,6,4,1)*} = —7 mod13.
We apply (3, 11)-inducing of PLS of S, to 82, see Table
(6) D71 3, we have:

. pB)
Table 6: D313
The decomposition matrix for the block B3

The spin
characters
(19,2) 1

dio 131 85y = (19,3)"+(16,6)" = Das (20)

do 131 S5y = (16,6)" + (13,6,1) + (13,6,1)' = Do
(21)
do3 131V §3 = (13,6,1) +(13,6,1) 4 (12,6,3,1)" = Dy
(22)
dos 11§50 = (12,6,3,1)" +(11,6,3,2)" = Dyg (23)
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dyy 13 S5y = (11,6,3,2)" 4+ (9,6,4,3) = Dy (24)

dro T3 5y = (9,6,4,3)" +

So we have the Brauer tree for B4, and the decomposition
matrix for this block DS}, in Table (7).

(8,6,5,3)" =Dz (25)

Table 7: D3,

The spin  |The decomposition matrix|

characters [for the block By

(19,3)* 1

(16,6)* 1 1

(13,6,3) 1|1

(13,6,3)’ 1|1

(12,6,3,1)* 1 1

(11,6,3,2)* 1|1

(9,6,4,3)" 11

(8,6,5,3)" 1
D15|Da6|D27|D2g| D29 D3o

Proposition 3.5. The Brauer tree for the block Bs is:

(19,2,1)—(15,6,1)—(14,6,2) ~ (10,6,3,2,1)—(9,6,4,2,1)—(8,6,5,2,1)

NS

(13,6,2,1)*

VRN
(19,2,1)—(15,6,1) —(14,6,2)’ (10,6,3,2,1)—(9,6,4,2,1)__(8,6,5,2,1)'
Proof.
deg{<19,2,1> (19,2,1),(14,6,2),(14,6,2)",(10,6,3,2,
1),(10,6,3,2,1),(8,6,5,2,1),(8,6,5,2,1)'} = 7 mod13;
deg {<15 6 1>7<15 >,7<1376727 >*7<976747271>7

(9,6,4,2, 1> } = —7 mod13.
Now, by using (1,0)-inducing of P.I.S of S5 to S»5, see the
Table (6) of Dy 13, we have:

d]gT SZQ <19,2,1>+<15,6,1>:D31 (26)

dz()T 522—<]9 2 1> <]5,6,1>/=D32 27)

dry T SZQ <15,6,1>+<14,6,2>+<14,6,2>, (28)
<13,6,2,1> =

szT S22 <15,6,1>,+<14,6,2>+<14,6,2>/ (29)
<]3,6,2,]> =

d23T Szz— <14 6 2> <]4,6,2>/+2<]3,6,2,]>*:K3

(30)

dZS TU’O) SZZ = <1356525 1>* + <1056a3525 1> = D37 (3])

dos 1110 S5y = (13,6,2,1)* +(10,6,3,2,1)' = D3g (32)
dy7 110 85y = (10,6,3,2,1) + (9,6,4,2,1) = D39 (33)
dag 110 5y = (10,6,3,2,1) +(9,6,4,2,1) = D4y (34)
dyo T10) §27 = (9,6,4,2,1) + (8,6,5,2,1) =Dy (35)
d3o 110 S = (9,6,4,2,1) + (8,6,5,2,1)' = Dgy (36)
(14,6,2,1)¢(1’0)S22:(13,6,2,1)*+<14,6,2):Dg%)

since (14,6,2,1) LM.S in S,3, and

<1476727 1>, J/(I,O) 522 = <1356525 1>* + <145652>l = D36;
(38)
since (14,6,2,1) 1.M.S in Sp3. Then K3 splits to D35, D36,

and

(15,6,2) L(2,12) S22 = (14,6,2) +
= K| — D3,

15,6,1)=D
< aa) 33 (39)

since (15,6,2) LM.S in S3, and

(15,6,2)/¢(2’12) Sx = (14,6,2)" +(15,6,1)" = D34
= K> — Dss,
(40)
since (15,6,2)" LM.S in S»3. Therefore, we have the
Brauer tree for Bs, and the decomposition matrix for this

block DY) 5 in Table (8).

Table 8: D),

The decomposition matrix for the block Bs

The spin
characters
(19 2, l) 1

D31|D32|D33|1D34|D35D36|D37/D38|D39|D40{D41|D 42

Proposition 3.6. The Brauer tree for the block B is:
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(18,4)y*_(17,5)*_(13,5,4) = (13,5,4)' _
(10,5,4,3,1)*_(7,6,5,4)*

Proof.

deg {(18,4)*,(13,5,4) +
(7,6,5,4)*} = 10 mod13.
deg {(17,5)%,(12,5,4,1)*,(10,5,4,3)*} = —10 mod13.
Now, by using (4, 10)-inducing of P.I.S of Sy to S22, see
Table (9) D31 .13, we have:

(11,5,4,2)"_

(13,5,4)(11,5,4,2)%,

. p@
Table 9: D3
The decomposition matrix for the block By

The spin

characters

(18,3) 1
18,3) ! 1

{

{

{

{

{ 1)

(12,5,3,1) I I
(11,5,3,2)

(11,5,3,2) 1 1
(
(
(
(

d31|d32|d33|d34|d3s5|d36|d37|d38 |d39|dao |da1 |dan

dzp 141 S0y = (18,4)* + (17,5)* = Das (41)

dy3 1419 8§50 = (17,5)" + (13,5,4) + (13,5,4) = Dyy
(42)
d35 T(4’]O) SZZ = <135554>+<]37574>/+<12’5’4’ 1>* :D45
(43)
dy7 1419 850 = (12,5,4,1)* + (11,5,4,2)* = Dyg (44)
dzo tH10) S0 = (11,5,4,2)" +(10,5,4,3)* =Dy (45)

day 1419 8§55 = (10,5,4,3)" +(7,6,5,4)* = Dys (46)

Then, we have the Brauer tree for Bg, and the
decomposition matrix for this block Dg)l13 in Table (10).

Proposition 3.7. The Brauer tree for the block By is:
(18,3,1)—(16,5,1)—(14,5,3)

N S
(13,5,3,1)*

(11,5,3,2,1)—(9,5,4,3,1)—(7,6,5,3,1)

Table 10: DS ,

The spin  |The decomposition matrix

characters |for the block Bg

(18,4)* 1

(17,5)* 1|1

(13,5,4) 1|1

(13,5,4) 1|1

(12,5,4,1)* 1|1

(11,5,4,2)* 1|1

(10,5,4,3)* 1|1

(7,6,5,4)* 1
D43|D44|Dy5\Dy6|Da7|Dag

(18,3,1)'—

Proof.

deg {(18,3,1),(18,3,1)',(
1),(11,5,3,2,1 ),( ,6,5.3
deg {(16,5,1),(16,5,1)’,(
(9,5,4,3,1)'} = —2 mod13.
Now, by using (1,0)-inducing of PI.S of Sy, to Sy, see
Table (9) of Dy 13, we have:

(16,5,1)'—(14,5,3)’ (11,5,3,2,1)'—(9,5,4,3,1Y—(7,6,5,3, 1)/

11,5,3,2,
mod13;

,_[\)»—k

d31 119 83 = (18,3,1) +(16,5,1)=Dyg  (47)

dy 10§30 = (18,3,1) +(16,5,1) = D5y~ (48)

dis 100 S0 = (16.5,1) 4 (14.5.3) + (14.5.3)
4 (13,5,3,1)" =
d34T Szz—<16,5,1> <14,5,3>+<14,5,3>, (50)
+(13,5,3,1) = K>
d35T 522—<14,5,3> <14,5,3>/+2<13,5,3,1>*:K3
(51)
d37T S22 <13757371>*+<1175737271>:D55 (52)
d3gT 5227 (13,5,3,1)*+(11,5,3,2,1) = D5 (53)
d39T 522—<11,5,3,2 1)+(9,5,4,3,1) = Ds; (54)
d4OT 522 <1175737271>/+<955545351>/:D58 (55)
d4l T S22 - <975747371> <7a6555351>:D59 (56)
d42T 522 (9,5,4,3,1) +(7,6,5,3,1) = D¢y (57)

(14,5,3,1) L(1.0) S22 = (14,5,3) +(13,5,3,1)* = Ds3,

(58)
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since (14,5,3,1) LM.S in S»3, and

<1455535 1> J/(I,O) SZZ = <147573>,+ <1355535 1>* = D547
(59)
since (16,5,1) # (16,5,1)/, (14,5,3) # (14,5,3)" on
(13,a) regular classes, then K; — Dss = Ds; and
K> — Ds3 = Ds,. Then, we have the Brauer tree for By,
and the decomposition matrix for this block Dé72),13 in

Table (11).

.p)
Table 11: Dy, 5
The decomposition matrix for the block B7

The spin
characters
(18 3, l) 1

11,5,3,2,1) I I
9.5,43,1)
9,5,43,1) I I
)
)

7,6,5,3,1
7.6,5,3,1) 1
D49|D50\D51|D52|D53|D54|D55|D56\D57|D58|D591Dg0

(
(
(
(
(
(
<115321> 1 I
(
(
(
(
(

Proposition 3.8. The Brauer tree for the block Bg is:
(17,3,2)—(16,4,2)—(15,4,3)  (12,4,3,2,1)—_(8,5,4,3,2)—(7,6,4,3,2)

N S
(13,4,3,2)*

/N
(17,3,2) —(16,4,2) __(15,4,3)’ (12,4,3,2,1)__(8,5,4,3,2)'—(7,6,4,3,2)'
Proof.
deg {(17,3,2),(17,3,2)',(15,4,3),(15,4,3),(12,4,3,2,
]>7<]27473727 >a< ’ 545352>a 7565 5352> } =38 m0d137
deg {(16,4,2),(16,4,2)",(13,4,3,2)*,(8,5.4,3,2),

(8,5,4,3,2)'} = —8 mod13.
Now, by using (r,7)-inducing of P.I.S of Sy; to Sy, see
Table (12) of D>y 13, we have:

d49 T<2’]2) SQZ = <177372> + <175352>/+ <16’4’2> (60)

+(16,4,2) = K| = D¢ + D¢>

dso 1212) §yy = (16 4,2) +(16,4,2)' +(15,4,3) ©1)
+(15,4,3) = K> = Dg3 + Deg4

Table 12: DI,

The spin The decomposition
characters matrix for

the block Bg
(17,3,1)* 1
(16,4,1)* 1)
(14,4,3)* 1|1
(13,4,3,1) 1|1
(13,4,3,1) 1|1
(11,4,3,2,1)* 1|1
(8,5,4,3,1)* 1|1
(7,6,4,3,1)* 1

dag|dso|ds1|ds2|ds3|ds4

ds; 1212 §yy = (15,4,3)
= K3 = Dg5 + Dgg

+(15,4,3) +2(13,4,3,2)*

(62)

dsy +212) §3y =
4 (12,4,3,2,1)

2(13,4,3,2)" +(12,4,3,2,1)

(63)
= K4 = Dg7 + Deg

ds; 1212 §5) =
+ <8,5,4,3,2>

(12,4,3,2,1) +
(8,5,4,3,2) =

<12 4,3,2,1)
= Dgo + D79

(64)

dsy 1212 $5y = (8,5,4,3,2) +
+<7)6)4)3)2> < 6 47372>

Since (17,3,2) # (17,3,2), (16,4,2) £ (16,4,2),
(15,4,3) # (15,4,3), (12,4,3,2,1) # (12,4,3,2,1)/,
(8,5,4,3,2) # (8,5,4,3,2)', (7,6,4,3,2) # (7,6,4,3,2)
n (13,a) regular classes, then K;,K»,K3,K4,Ks and Kg
are splits, respectively. Thus, we have the Brauer tree for
Bg, and the decomposition matrix for this block Dg).w in
Table (13). '

<8,5,4,3,2>'
=D71+ D7

(65)

. p®
Table 13: Dy, 13
The decomposition matrix for the block Bg

The spin
characters
(17 3, 2) 1

—

12,4.3,2.1) 1 1
8.5.4,3.2) 1 1

8,5,4,3,2) 1 1
7.6,4,3,2) 1

7.6,4,3,2) 1
D61|D62|D63|D64|Des|De6|Pes7|Des|Peo|D70|D711D72

{
{
{
{
{
<13432> I [
(
(
(
(
{7,
{7,
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4 Conclusion

In this work, motivated by previous results given in the
papers [3,7,10,11], we conclude that all blocks of defect
one and the decomposition numbers are zero or one. Also
we compute the Brauer trees of the symmetric group Sz,
modulo P = 13. Finally, all the 13-decomposition matrices
of spin characters of S, are found.
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