
Appendix A

Coe�cients 1

A1 = −ik, A2 = −ωr − iωi, A3 = −ikα
β , A4 = (α−β)(α+β)(ωr+iωi)

β ,

A5 =
1−(ωr+iωi)τq

K0(−1+(ωr+iωi)τθ)
, A6 = − (ωr+iωi)

β1
, A7 = − β4(−1+(ωr+iωi)τq)

K0(−1+(ωr+iωi)τθ)
,

A8 = − k2

β(ωr+iωi)
− (ωr+iωi)

β1
, A9 = ikβ4, A11 =

(
(ωr + iωi) − k2K0(−1+(ωr+iωi)τθ)

−1+(ωr+iωi)τq

)
,

A10 = (α−β)β2(ik)
β , A12 = (−α+β)(α+β)(ωr+iωi)β2

β , A13 = k
β(iωr−ωi) , A14 = α

β ,

A15 = kK0(i+(−iωr+ωi)τθ)
−1+(ωr+iωi)τq

, A16 = −i2k,A17 = −2 (ωr + iωi) , A18 = − i2 kα
β ,

A19 = (−2β (ωr + iωi)) + α(2α(ωr+iωi))
β , A20 =

(1−2(ωr+iωi)τq)
K0(−1+2(ωr+iωi)τθ)

,

A21 = −2(ωr+iωi)
β1

, A22 =
β4(1−2(ωr+iωi)τq)
K0(−1+2(ωr+iωi)τθ)

, A23 = − 2k2

β(ωr+iωi)
− 2(ωr+iωi)

β1
,

A24 = 2ikβ4, A25 = 2ik(α−β)β2
β , A26 = 2 (ωr + iωi) − 4k2K0(−1+2(ωr+iωi)τθ)

−1+2(ωr+iωi)τq
,

A27 = −2β2(α−β)(α+β)(ωr+iωi)
β , A28 = − ik

β(ωr+iωi)
, A29 = α

β ,

A30 = 2kK0(1+τθ(−2iωi−2ωr))
i+2τq(ωi−iωr) , A31 = η 1

2

(
−1 + 1

−1+2τθ(iωi+ωr)

)
, A32 = η 1

2β4

(
−1 + 1

−1+2τθ(iωi+ωr)

)
,

A33 = −η 2k2K0(−1+τθ(iωi+ωr))
−1+2τq(iωi+ωr)

, A34 = η kK0(1+τθ(−iωi−ωr))
i+2τq(ωi−iωr) ,

A = (2A1A3 +A11A5 +A4A6 +A12A7 +A2A8) ,

B = A2
1

(
A2

3 −A4A8

)
+A4A5A6A11 +A1 (2A3A5A11 −A4A7A10 + (A3A7 −A5A9)A12)

−A2

(
A2

3A6 +A3A7A10 +A5A9A10 −A8 (A4A6 +A5A11 +A7A12)
)
,

C = A5

(
A1

2 −A2A6

) (
A11

(
A3

2 −A4A8

)
−A12A3A9 +A10A4A9

)
,

C1 = (2A16A18 +A26A20 +A19A21 +A27A22 +A17A24) ,

C2 = A26A19A20A21 +A16
2
(
A18

2 −A19A24

)
−A17

(
A18

2A21 +A25A18A22 − (A26A20 +A19A21 +A27A22)A24 +A25A20 A24

)
+A16 (2A26A18A20 +A27A18A22 −A25A19A22 −A27A20 A24) ,

C3 = A20

(
A16

2 −A17A21

) (
A26

(
A18

2 −A19A23

)
−A27A18A24 +A25A19A24

)
.
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Appendix B

Coe�cients 2

v1nh =
A2

1A4A5A9 −A2A4A5A6A9 +A2A3A7ξ
2
nh +A1A4A7ξ

2
nh +A2A5A9ξ

2
nh

A5∆nh
,

v2nh =
ξnh(−A2A

2
3A7 +A2A4A7A8 −A2A3A5A9 −A1A4A5A9 −A4A7ξ

2
nh)

A5∆nh
,

v3nh = 1.0

v4nh =
−A2

1A3A5A9 +A2A3A5A6A9 −A1A3A7ξ
2
nh −A2A7A8ξ

2
nh +A1A5A9ξ

2
nh +A7ξ

4
nh

A5∆nh
,

v5nh =
ξnh(−A1A

2
3A7 +A1A4A7A8 −A1A3A5A9 −A4A5A6A9 +A3A7ξ

2
nh +A5A9ξ

2
nh)

A5∆nh
,

v6nh =
−ξnh
A5

,

∆nh = A2
1A

2
3 −A2A

2
3A6 −A2

1A4A8 +A2A4A6A8 − 2A1A3ξ
2
nh −A4A6ξ

2
nh −A2A8ξ

2
nh + ξ4nh.

Appendix C

Coe�cients 3

v1ns =
A2

1A4A5A9 −A2A4A5A6A9 +A2A3A7ξ
2
ns +A1A4A7ξ

2
ns +A2A5A9ξ

2
ns

A5∆ns
,

v2ns =
ξns(−A2A

2
3A7 +A2A4A7A8 −A2A3A5A9 −A1A4A5A9 −A4A7ξ

2
ns)

A5∆ns
,

v3ns = 1.0

v4ns =
−A2

1A3A5A9 +A2A3A5A6A9 −A1A3A7ξ
2
ns −A2A7A8ξ

2
ns +A1A5A9ξ

2
ns +A7ξ

4
ns

A5∆ns
,

v5ns =
ξns(−A1A

2
3A7 +A1A4A7A8 −A1A3A5A9 −A4A5A6A9 +A3A7ξ

2
ns +A5A9ξ

2
ns)

A5∆ns
,

v6ns =
−ξns
A5

,

V1ns =
A2

1A4A5A9 −A2A4A5A6A9 +A2A3A7ξ
2
ns +A1A4A7ξ

2
ns +A2A5A9ξ

2
ns

A5∆ns
,

V2ns =
ξns(A2A

2
3A7 −A2A4A7A8 +A2A3A5A9 +A1A4A5A9 −A4A7ξ

2
ns)

A5∆ns
,

V3ns = 1.0

V4ns =
A2

1A3A5A9 −A2A3A5A6A9 +A1A3A7ξ
2
ns −A2A7A8ξ

2
ns +A1A5A9ξ

2
ns +A7ξ

4
ns

A5∆ns
,

V5ns =
−ξns(−A1A

2
3A7 +A1A4A7A8 −A1A3A5A9 −A4A5A6A9 +A3A7ξ

2
ns +A5A9ξ

2
ns)

A5∆ns
,

V6ns =
ξns
A5

,

∆ns = A2
1A

2
3 −A2A

2
3A6 −A2

1A4A8 +A2A4A6A8 − 2A1A3ξ
2
ns −A4A6ξ

2
ns −A2A8ξ

2
ns + ξ4ns.
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Appendix D

Coe�cients 4

V1nh =
A2

16A19A20A24 −A17A19A20A21A24 +A17A18A22ζ
2
nh +A16A19A22ζ

2
nh +A17A20A24ζ

2
nh

A20Πnh
,

V2nh =
ζnh(−A17A

2
18A22 +A17A19A22A23 −A17A18A20A24 −A16A19A20A24 −A19A22ζ

2
nh)

A20Πnh
,

V3nh = 1.0

V4nh =
−A2

16A18A20A24 +A17A18A20A21A24 −A16A18A22ζ
2
nh −A17A22A23ζ

2
nh +A16A20A24ζ

2
nh +A22ζ

4
nh

A20Πnh
,

V5nh =
ζnh(−A16A

2
18A22 +A16A19A22A23 −A16A18A20A24 −A19A20A21A24 +A18A22ζ

2
nh +A20A24ζ

2
nh)

A20Πnh
,

V6nh =
−ζnh
A20

,

Πnh = A2
16A

2
18 −A17A

2
18A21 −A2

16A19A23 +A17A19A21A23 − 2A16A18ζ
2
nh −A19A21ζ

2
nh −A17A23ζ

2
nh + ζ4nh.

Appendix E

Coe�cients 5

u1ns =
A2

16A19A20A24 −A17A19A20A21A24 +A17A18A22ζ
2
ns +A16A19A22ζ

2
ns +A17A20A24ζ

2
ns

A20Πns
,

u2ns =
ζns(−A17A

2
18A22 +A17A19A22A23 −A17A18A20A24 −A16A19A20A24 −A19A22ζ

2
ns)

A20Πns
,

u3ns = 1.0

u4ns =
−A2

16A18A20A24 +A17A18A20A21A24 −A16A18A22ζ
2
ns −A17A22A23ζ

2
ns +A16A20A24ζ

2
ns +A22ζ

4
ns

A20Πns
,

u5ns =
ζns(−A16A

2
18A22 +A16A19A22A23 −A16A18A20A24 −A19A20A21A24 +A18A22ζ

2
ns +A20A24ζ

2
ns)

A20Πns
,

u6ns =
−ζns
A20

,

U1ns =
−A2

16A19A20A24 +A17A19A20A21A24 +A17A18A22ζ
2
ns +A16A19A22ζ

2
ns +A17A20A24ζ

2
ns

A20Πns
,

U2ns =
−ζns(−A17A

2
18A22 +A17A19A22A23 −A17A18A20A24 −A16A19A20A24 −A19A22ζ

2
ns)

A20Πns
,

U3ns = 1.0

U4ns =
A2

16A18A20A24 −A17A18A20A21A24 −A16A18A22ζ
2
ns −A17A22A23ζ

2
ns +A16A20A24ζ

2
ns +A22ζ

4
ns

A20Πns
,

U5ns =
−ζns(−A16A

2
18A22 +A16A19A22A23 −A16A18A20A24 −A19A20A21A24 +A18A22ζ

2
ns +A20A24ζ

2
ns)

A20Πns
,

u6ns =
ζns
A20

,

Πns = A2
16A

2
18 −A17A

2
18A21 −A2

16A19A23 +A17A19A21A23 − 2A16A18ζ
2
ns −A19A21ζ

2
ns −A17A23ζ

2
ns + ζ4ns.

Appendix F

Coe�cients 6
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Λ1 =


v11s e

−ξ1sd v12s e
−ξ2sd v13s e

−ξ3sd

v21s e
−ξ1sd v22s e

−ξ2sd v23s e
−ξ3sd

v51s e
−ξ1sd v52s e

−ξ2sd v53s e
−ξ3sd

 ,

Λ2 =


V11s e

ξ1sd V12s e
ξ2sd V13s e

ξ3sd

V21s e
ξ1sd V22s e

ξ2sd V23s e
ξ3sd

V51s e
ξ1sd V52s e

ξ2sd V53s e
ξ3sd

 ,

Λ3 =


−v11h e−ξ1hd −v12h e−ξ2hd −v13h e−ξ3hd

−v21h e−ξ1hd −v22h e−ξ2hd −v23h e−ξ3hd

−v51h e−ξ1hd −v52h e−ξ2hd −v53h e−ξ3hd

 ,

Λ4 =


v41s e

−ξ1sd v42s e
−ξ2sd sv43s e

−ξ3sd

Ksv31s e
−ξ1sd Ksv32s e

−ξ2sd Ksv33s e
−ξ3sd

−ξ1s Ksv31s e
−ξ1sd −ξ2s Ksv32s e

−ξ2sd −ξ3s Ksv33s e
−ξ3sd

 ,

Λ5 =


V41s e

ξ1sd V42s e
ξ2sd V43s e

ξ3sd

KsV31s e
ξ1sd KsV32s e

ξ2sd KsV33s e
ξ3sd

ξ1sKsV31s e
ξ1sd ξ2sKsV32s e

ξ2sd ξ3sKsV33s e
ξ3sd

 ,

Λ6 =


−v41h e−ξ1hd −v42h e−ξ2hd −v43h e−ξ3hd

−K0v31h e
−ξ1hd −K0v32h e

−ξ12hd −K0v33h e
−ξ3hd

ξ1hK0v31h e
−ξ1hd ξ2hK0v32h e

−ξ2hd ξ3hK0v33h e
−ξ3hd

 ,

Λ7 =


v51s v52s v53s

v41s v42s v43s

v31s v32s v33s

 ,

Λ8 =


V51s V52s V53s

V41s V42s V43s

V31s V32s V33s

 , Λ9 =


0 0 0

0 0 0

0 0 0

 ,

Λ10 =


u11s e

−ζ1sd u12s e
−ζ2sd u13s e

−ζ3sd

u21s e
−ζ1sd u22s e

−ζ2sd u23s e
−ζ3sd

u51s e
−ζ1sd u52s e

−ζ2sd u53s e
−ζ3sd

 ,

Λ11 =


U11s e

ζ1sd U12s e
ζ2sd U13s e

ζ3sd

U21s e
ζ1sd U22s e

ζ2sd U23s e
ζ3sd

U51s e
ζ1sd U52s e

ζ2sd U53s e
ζ3sd

 ,
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Λ12 =


−u11h e−ζ1hd −u12h e−ζ2hd −u13h e−ζ3hd

−u21h e−ζ1hd −u22h e−ζ2hd −u23h e−ζ3hd

−u51h e−ζ1hd −u52h e−ζ2hd −u53h e−ζ3hd

 ,

Λ13 =


u41s e

−ζ1sd u42s e
−ζ2sd u43s e

−ζ3sd

Ksu31s e
−ζ1sd Ksu32s e

−ζ2sd Ksu33s e
−ζ3sd

−ζ1s Ksu31s e
−ζ1sd −ζ2s Ksu32s e

−ζ2sd −ζ3s Ksu33s e
−ζ3sd

 ,

Λ14 =


U41s e

ζ1sd U42s e
ζ2sd U43s e

ζ3sd

KsU31s e
ζ1sd KsU32s e

ζ2sd KsU33s e
ζ3sd

ζ1sKsU31s e
ζ1sd ζ2sKsU32s e

ζ2sd ζ3sKsU33s e
ζ3sd

 ,

Λ15 =


−u41h e−ζ1hd −u42h e−ζ2hd −u43h e−ζ3hd

−K0u31h e
−ζ1hd −K0u32h e

−ζ2hd −K0u33h e
−ζ3hd

ζ1hK0u31h e
−ζ1hd ζ2hK0u32h e

−ζ2hd ζ3hK0u33h e
−ζ3hd

 ,

Λ16 =


u51s u52s u53s

u41s u42s u43s

u31s u32s u33s

 ,

Λ17 =


U51s U52s U53s

U41s U42s U43s

U31s U32s U33s

 , Λ18 =


0 0 0

0 0 0

0 0 0

 ,

g1 = −
3∑
i=1

3∑
j=1

(Q1,ijv3isv3jsMisMjs e
−d(ξis+ξjs) +W1,ijv3isV3jsMismjs e

y(−ξis+ξjs)

+O1,ijV3isV3jsmismjs e
d(ξis+ξjs)) +

3∑
i=1

3∑
j=1

E1h,ijv3ihv3jhMihMjh e
−(ξih+ξjh)d,

g2 = −
3∑
i=1

3∑
j=1

(Q2,ijv3isv3jsMisMjs e
−d(ξis+ξjs) +W2,ijv3isV3jsMismjs e

d(−ξis+ξjs)

+O2,ijV3isV3jsmismjs e
d(ξis+ξjs)) +

3∑
i=1

3∑
j=1

E2h,ij v3ihv3jhMihMjh e
−(ξih+ξjh)d,

g3 = −
3∑
i=1

3∑
j=1

(Q5,ijv3isv3jsMisMjs e
−d(ξis+ξjs) +W5,ijv3isV3jsMismjs e

d(−ξis+ξjs)

+O5,ijV3isV3jsmismjs e
d(ξis+ξjs)) +

3∑
i=1

3∑
j=1

E5h,ij v3ihv3jhMihMjh e
−(ξih+ξjh)d,
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g4 = −
3∑
i=1

3∑
j=1

(Q4,ijv3isv3jsMisMjs e
−d(ξis+ξjs) +W4,ijv3isV3jsMismjs e

d(−ξis+ξjs)

+O4,ijV3isV3jsmismjs e
d(ξis+ξjs)) +

3∑
i=1

3∑
j=1

E4h,ij v3ihv3jhMihMjh e
−(ξih+ξjh)d,

g5 = −
3∑
i=1

3∑
j=1

Ks(Q3,ijv3isv3jsMisMjs e
−y(ξis+ξjs) +W3,ijv3isV3jsMismjs e

d(−ξis+ξjs)

+O3,ijV3isV3jsmismjs e
d(ξis+ξjs)) +

3∑
i=1

3∑
j=1

K0E3h,ij v3ihv3jhMihMjh e
−(ξih+ξjh)d,

g6 = −
3∑
i=1

3∑
j=1

Ks(− (ξis + ξjs)Q3,ijv3isv3jsMisMjs e
−d(ξis+ξjs)

+ (−ξis + ξjs)W3,ijv3isV3jsMismjs e
d(−ξis+ξjs)

+ (ξis + ξjs)O3,ijV3isV3jsmismjs e
d(ξis+ξjs))

+
3∑
i=1

3∑
j=1

− (ξih + ξjh)K0E3h,ij v3ihv3jhMihMjh e
−(ξih+ξjh)d,

g7 = −
3∑
i=1

3∑
j=1

(Q5,ijv3isv3jsMisMjs e
−d(ξis+ξjs)

+W5,ijv3isV3jsMismjs e
d(−ξis+ξjs) +O5,ijV3isV3jsmismjs e

d(ξis+ξjs)),

g8 = −
3∑
i=1

3∑
j=1

(Q4,ijv3isv3jsMisMjs e
−d(ξis+ξjs)

+W4,ijv3isV3jsMismjs e
d(−ξis+ξjs) +O4,ijV3isV3jsmismjs e

d(ξis+ξjs)),

g9 = −
3∑
i=1

3∑
j=1

(Q3,ijv3isv3jsMisMjs e
−y(ξis+ξjs)

+W3,ijv3isV3jsMismjs e
d(−ξis+ξjs) +O3,ijV3isV3jsmismjs e

d(ξis+ξjs)).
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