
Fields in the vertex Variational derivative of Lagrangian by fields
Aµ W+ν W−ρ −EE(pρ2g

µν − pµ2g
νρ − pν3g

µρ + pµ3g
νρ + pν1g

µρ − pρ1g
µν)

Aµ W+ν W − .f i · EE ·MW · gµν

Aµ W + .f W−ν −i · EE ·MW · gµν

Aµ W + .f W − .f EE(pµ3 − pµ2)

A.C W + .c W−µ −EE · pµ1
A.C W − .c W+µ EE · pµ1
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Bap bbq H −1
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MW ·SW δpq · δab
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2
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Cap cbq Aµ −2
3
EEδpqγ

µ
ac · δcb

Cap cbq Gµr GG · λrpqγ
µ
ab

Cap cbq H −1
2
EE·Mc
MW ·SW δpq · δab

Cap cbq Y gY qq · δabδpq

Cap cbq Zµ
1
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CW ·SW δpqγ

µ
ac((1 − 4CW 2) · (1−γ5)cb

2
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2
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Cap cbq Z.f 1
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i·EE·Mc
MW ·SW δpq · γ
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MW ·SW δpq(Ms · (1+γ5)ab
2

−Mc · (1−γ5)ab
2

)
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µ
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µ
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Dap ubq W−µ −1
2
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√
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2

E1a e1b Aµ EEγµac · δcb

E1a e1b Zµ −1
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2
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E3a e3b Zµ −1
2

EE
CW ·SW γ

µ
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E3a n3b W − .f −1
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MW ·SW · (1−γ5)ab
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Fa n1b H gFhnu · δab
Fa n2b H gFhnu · δab
Fa n3b H gFhnu · δab
Gµp Gνq Gρr GGfpqr(p

ν
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H W + .f W−µ −1

2
i·EE
SW
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H W + .f W − .f −1
2
EE·MH2

MW ·SW

H Zµ Zν
EE·MW
CW 2·SW · gµν

H Zµ Z.f −1
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H Z.f Z.f −1
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N1a e1b W+µ −1
2
EE·
√
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(1−γ5)cb
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µ
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2
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Tap bbq W + .f 1
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Tap tbq Aµ −2
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Tap tbq Gµr GG · λrpqγ
µ
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Tap tbq H −1
2
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MW ·SW δpq · δab

Tap tbq Zµ
1
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µ
ac((1 − 4CW 2) · (1−γ5)cb

2
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2
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Tap tbq Z.f 1
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MW ·SW δpq · γ5ab

Uap dbq W+µ −1
2
EE·
√
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(1−γ5)cb
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Uap ubq Aµ −2
3
EEδpqγ

µ
ac · δcb

Uap ubq Gµr GG · λrpqγ
µ
ab

Uap ubq Y gY qq · δabδpq

Uap ubq Zµ
1
6

EE
CW ·SW δpqγ

µ
ac((1 − 4CW 2) · (1−γ5)cb

2
+ 4SW 2 · (1+γ5)cb

2
)

W+µ W−ν Zρ −CW ·EE
SW

(pν1g
µρ − pρ1g

µν − pµ2g
νρ + pρ2g

µν + pµ3g
νρ − pν3g

µρ)

W+µ W − .f Zν − i·EE·MW ·SW
CW

· gµν

W+µ W − .f Z.f −1
2
EE
SW

(pµ2 − pµ3)

W + .C A.c W−µ EE · pµ1
W + .C A.c W − .f −i · EE ·MW

W + .C W − .c Aµ −EE · pµ1
W + .C W − .c H −1

2
EE·MW
SW

W + .C W − .c Zµ −CW ·EE
SW

· pµ1
W + .C W − .c Z.f 1

2
i·EE·MW

SW

W + .C Z.c W−µ
CW ·EE
SW

· pµ1
W + .C Z.c W − .f 1

2
i·(1−2CW 2)·EE·MW

CW ·SW

W + .f W−µ Zν
i·EE·MW ·SW
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· gµν

W + .f W−µ Z.f −1
2
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W + .f W − .f Zµ −1
2
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W − .C A.c W+µ −EE · pµ1
W − .C A.c W + .f i · EE ·MW

W − .C W + .c Aµ EE · pµ1
W − .C W + .c H −1

2
EE·MW
SW

W − .C W + .c Zµ
CW ·EE
SW

· pµ1
W − .C W + .c Z.f −1

2
i·EE·MW

SW

W − .C Z.c W+µ −CW ·EE
SW

· pµ1
W − .C Z.c W + .f −1

2
i·(1−2CW 2)·EE·MW

CW ·SW

Z.C W + .c W−µ −CW ·EE
SW

· pµ1
Z.C W + .c W − .f 1

2
i·EE·MW
CW ·SW

Z.C W − .c W+µ
CW ·EE
SW

· pµ1
Z.C W − .c W + .f −1

2
i·EE·MW
CW ·SW

Z.C Z.c H −1
2
EE·MW
CW 2·SW

Aµ Aν W+ρ W−σ −EE2(2gµνgρσ − gµρgνσ − gµσgνρ)

Aµ Aν W + .f W − .f 2EE2 · gµν

Aµ H W+ν W − .f 1
2
i·EE2

SW
· gµν

Aµ H W + .f W−ν −1
2
i·EE2

SW
· gµν

Aµ W+ν W−ρ Zσ −CW ·EE2
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(2gµσgνρ − gµνgρσ − gµρgνσ)

Aµ W+ν W − .f Z.f −1
2
EE2
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· gµν

Aµ W + .f W−ν Z.f −1
2
EE2

SW
· gµν

Aµ W + .f W − .f Zν − (1−2CW 2)·EE2

CW ·SW · gµν

Gµp Gνq Gρr Gσs GG2(gµρgνσfpqtfrst − gµσgνρfpqtfrst + gµνgρσfprtfqst

−gµσgνρfprtfqst + gµνgρσfpstfqrt − gµρgνσfpstfqrt)

Gµp Gνq Gρr Y −4GG·gY gg
MY

fpqr(p
ν
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µρ − pµ3g
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µν − pν1g
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H H H H −3
4
EE2·MH2

MW 2·SW 2
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H H W+µ W−ν
1
2
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SW 2 · gµν

H H W + .f W − .f −1
4
EE2·MH2

MW 2·SW 2

H H Zµ Zν
1
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CW 2·SW 2 · gµν

H H Z.f Z.f −1
4
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H W+µ W − .f Zν −1
2
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EE2
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W+µ W + .f W−ν W − .f 1
2
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W+µ W−ν Zρ Zσ −CW 2·EE2

SW 2 (2gµνgρσ − gµρgνσ − gµσgνρ)
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2
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2
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W + .f W − .f Zµ Zν
1
2
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CW 2·SW 2 · gµν

W + .f W − .f Z.f Z.f −1
4
EE2·MH2

MW 2·SW 2

Zµ Zν Z.f Z.f 1
2
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CW 2·SW 2 · gµν

Z.f Z.f Z.f Z.f −3
4
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MW 2·SW 2

Gµp Gνq Gρr Gσs Y −4GG
2·gY gg
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(gµρgνσfpqtfrst − gµσgνρfpqtfrst + gµνgρσfprtfqst
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