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Γ0 =

Xm@11, 1D Xm@5, 12D Xp@2, 13D Xp@14, 6D Xp@7, 15D Xm@8, 4D Xm@16, 9D Xp@3, 10D �� G ��
dm@1, 5, 1D �� dm@2, 6, 2D �� dm@2, 7, 2D �� dm@2, 8, 2D �� dm@2, 9,

2D �� dm@2, 10, 2D �� dm@3, 11, 3D �� dm@3, 12, 3D �� dm@3, 13, 3D ��
dm@3, 14, 3D �� dm@3, 15, 3D �� dm@4, 16, 4D �� dS@2D �� dS@4D;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, 3, 4, -4, -3, -2, -1DD,

Γ0@AD � Γ1@AD< �� ColumnForm
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Γ0 = Ε@1D Ε@2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, -2, -1DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

1 s1 s2

s1 1 0
s2 0 1
G 0 0

, True>
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Γ0 = Xp@1, 2D ** Xp@2, 1D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, -2, -1DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 T2 -H-1 + T1L T2
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,
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,

1 s1 s2

s1 T2 -H-1 + T1L T2

s2 1 - T2 1 - T2 + T1 T2

G 0 0

, True>
Γ0 = Xm@2, 1D ** Xp@2, 1D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, -2, -1DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

1 s1 s2

s1 1 0
s2 0 1
G 0 0

, True>
Γ0 = Xm@2, 1D ** Xm@1, 2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, -2, -1DD, Γ0@AD � Γ1@AD<

:
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, True>

 

Γ0 = Xp@1, 2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, -1, -2DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 1 - T1

s2 0 T1

G 1 T1

,

1 s1 s2

s1 1 0
s2 1 - T1 T1

G 1 T1

,

1 s1 s2

s1 1 1 - T1

s2 0 T1

G 0 0

, True>
Γ0 = Xm@2, 1D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, -1, -2DD, Γ0@AD � Γ1@AD<

:
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Γ0 = Xp@2, 1D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, 2, -1, -2DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 T2 0
s2 1 - T2 1
G T2 1

,

1 s1 s2

s1 T2 1 - T2

s2 0 1
G T2 1

,

1 s1 s2

s1
Β-Β T1+Α T2-Β T2

2
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-
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2
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2
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Γ0 = Xp@1, 2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@2, -1, -2, 1DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 1 - T1

s2 0 T1

G 1 T1

,

1 s1 s2

s1 1 0
s2 1 - T1 T1

G 1 T1

,

T1 s1 s2

s1 1 1 - T1

s2 0 T1

G 0 0

, True>
W@2, -1, -2, 1D �. 8Α ® 1, Β ® 0<

-
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Γ0 = Xp@1, 2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@-1, -2, 1, 2DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 1 - T1

s2 0 T1

G 1 T1

,

1 s1 s2

s1 1 0
s2 1 - T1 T1

G 1 T1

,

T1 T2 s1 s2

s1 1 1 - T1

s2 0 T1

G 0 0

, True>
Γ0 = Xp@1, 2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@-2, 1, 2, -1DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 1 - T1

s2 0 T1

G 1 T1

,

1 s1 s2

s1 1 0
s2 1 - T1 T1

G 1 T1

,

T2 s1 s2

s1 1 1 - T1

s2 0 T1

G 0 0

, True>
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Γ0 = Ε@1D Ε@2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@1, -1, 2, -2DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

1 s1 s2

s1 1 0
s2 0 1
G 0 0

, True>
 

Γ0 = Ε@1D Ε@2D �� G;

8Γ0, Mirror@Γ0D, Γ1 = Conj@Mirror@Γ0D, W@-1, 2, -2, 1DD, Γ0@AD � Γ1@AD<

:
1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

1 s1 s2

s1 1 0
s2 0 1
G 1 1

,

T1 s1 s2

s1 1 0
s2 0 1
G 0 0

, True>
 

8W@1, 2, -2, -1D, W@1, 2, -1, -2D<

:

1 s-2 s-1 s1 s2

s-2 -
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Α
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s-1 -
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-1+T1
Α

s2 0 0 Β
-Α+Β T2

-1+T2

G 0 0 0 0

>

8W@1, 2, -2, -1D, W@2, -2, -1, 1D<

:

1 s-2 s-1 s1 s2

s-2 -
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s-1 -
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s1 0 0 -Α+Β T1

-1+T1
Α

s2 0 0 Β
-Α+Β T2

-1+T2

G 0 0 0 0

,
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>
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SolveAlwaysB

-

H-Α + Β T1L H-1 + T2L
HΑ - ΒL H-Α + Β T1 T2L

� -

HΑ - Β T1L I1 - T1 + T1
2M H-1 + T2L

HΑ - ΒL IΑ - Β T1 + Β T1
2

- Α T1 T2 + Α T1
2 T2 - Β T1

3 T2M
, 8T1, T2<F

88Α ® 0, Β ® 0<<
Eigenvalues@W@1, 2, -2, -1D@ADD
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+ Β
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+ Β
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+ Β

2 T2
2

- 8 Α Β T1 T2
2

+ 4 Α Β T1
2 T2
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3

+ 2 Α
2

Β + Α
3 T1 - Α Β

2 T1 +

Α
3 T2 - Α Β

2 T2 - Α
2

Β T1
2 T2 + Β
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+ Β
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+ Β
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+ Β
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