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[FFS] Chargino – Neutralino – Higgs
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[FFS] Chargino – Quark – Squark
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[FFS] Lepton – Neutralino – Slepton
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s3,2 Z∗n1,1 − cWmeg2U ẽg2∗
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[FFS] 2 Charginos – Higgs
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2sW

(
cα+βs2β

c2
W

− sβ−α

) ]

C
59

(
H0, G−, H+

)
=

[
ieMW

2sW

(
cα+βs2β

c2
W

− sβ−α

) ]

C
60

(
H0, G−, G+

)
=

[
− iec2βcα+βMW

2sWc2
W

]

C
61

(
A0, H−, G+

)
=

[
− eMW

2sW

]

C
62

(
A0, G−, H+

)
=

[
eMW

2sW

]
12



[SSS] Higgs – 2 Sleptons

C
212

(
A0, ẽs2

g2, ẽs3,†
g3

)
=

[
−

eδg2,g3meg2

2MWsW

((
µ + tβAe∗

g2,g2

)
U ẽg2∗

s2,2 U ẽg2
s3,1 −

(
µ∗ + tβAe

g2,g2

)
U ẽg2∗

s2,1 U ẽg2
s3,2

) ]

C
213

(
G0, ẽs2

g2, ẽs3,†
g3

)
=

[
−

eδg2,g3meg2

2MWsW

((
µtβ − Ae∗

g2,g2

)
U ẽg2∗

s2,2 U ẽg2
s3,1 −

(
tβµ∗ − Ae

g2,g2

)
U ẽg2∗

s2,1 U ẽg2
s3,2

) ]

C
218

(
h0, ν̃g2, ν̃†g3

)
=

[
ieδg2,g3MZsα+β

2cWsW

]

C
219

(
H0, ν̃g2, ν̃†g3

)
=

[
−

ieδg2,g3cα+βMZ

2cWsW

]

C
220

(
h0, ẽs2

g2, ẽs3,†
g3

)
=


ieδg2,g3

2cWcβMWsW



 (
2cWsαm2

eg2
− cβMWMZsα+β

(
1− 2s2

W

))
U ẽg2

s3,1 +

cWmeg2

(
cαµ∗ + sαAe

g2,g2

)
U ẽg2

s3,2

U ẽg2∗
s2,1 + cWmeg2

(
µcα + sαAe∗

g2,g2

)
U ẽg2

s3,1 + 2cWsαm2
eg2

U ẽg2
s3,2−

2cβMWMZsα+βs2
WU ẽg2

s3,2

U ẽg2∗
s2,2





C
221

(
H0, ẽs2

g2, ẽs3,†
g3

)
=


ieδg2,g3

2cWcβMWsW



 cWmeg2

(
µsα − cαAe∗

g2,g2

)
U ẽg2

s3,1 − 2cWcαm2
eg2

U ẽg2
s3,2 +

2cα+βcβMWMZs2
WU ẽg2

s3,2

U ẽg2∗
s2,2 − (

2cWcαm2
eg2
− cα+βcβMWMZ

(
1− 2s2

W

))
U ẽg2

s3,1−

cWmeg2

(
sαµ∗ − cαAe

g2,g2

)
U ẽg2

s3,2

U ẽg2∗
s2,1




C
228

(
H+, ẽs2

g2, ν̃†g3

)
=

[
ieδg2,g3√
2MWsW

((
tβm2

eg3
− s2βM2

W

)
U ẽg3∗

s2,1 + meg3

(
µ + tβAe∗

g3,g3

)
U ẽg3∗

s2,2

) ]

C
229

(
H−, ν̃g2, ẽs3,†

g3

)
=

[
ieδg2,g3√
2MWsW

((
tβm2

eg2
− s2βM2

W

)
U ẽg2

s3,1 + meg2

(
µ∗ + tβAe

g2,g2

)
U ẽg2

s3,2

) ]

C
232

(
G+, ẽs2

g2, ν̃†g3

)
=

[
−

ieδg2,g3√
2MWsW

((
m2

eg3
− c2βM2

W

)
U ẽg3∗

s2,1 −meg3

(
µtβ − Ae∗

g3,g3

)
U ẽg3∗

s2,2

) ]

C
233

(
G−, ν̃g2, ẽs3,†

g3

)
=

[
−

ieδg2,g3√
2MWsW

((
m2

eg2
− c2βM2

W

)
U ẽg2

s3,1 −meg2

(
tβµ∗ − Ae

g2,g2

)
U ẽg2

s3,2

) ]
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[SSS] Higgs – 2 Squarks

C
214

(
A0, ũs2

g2, ũs3,†
g3

)
=

[
−

eδg2,g3mug2

2MWsWtβ

((
µtβ + Au∗

g2,g2

)
Uũg2∗

s2,2 Uũg2
s3,1 −

(
tβµ∗ + Au

g2,g2

)
Uũg2∗

s2,1 Uũg2
s3,2

) ]

C
215

(
G0, ũs2

g2, ũs3,†
g3

)
=

[ eδg2,g3mug2

2MWsWtβ

((
µ − tβAu∗

g2,g2

)
Uũg2∗

s2,2 Uũg2
s3,1 −

(
µ∗ − tβAu

g2,g2

)
Uũg2∗

s2,1 Uũg2
s3,2

) ]

C
216

(
A0, d̃s2

g2, d̃s3,†
g3

)
=

[
−

eδg2,g3mdg2

2MWsW

((
µ + tβAd∗

g2,g2

)
Ud̃g2∗

s2,2 Ud̃g2
s3,1 −

(
µ∗ + tβAd

g2,g2

)
Ud̃g2∗

s2,1 Ud̃g2
s3,2

) ]

C
217

(
G0, d̃s2

g2, d̃s3,†
g3

)
=

[
−

eδg2,g3mdg2

2MWsW

((
µtβ − Ad∗

g2,g2

)
Ud̃g2∗

s2,2 Ud̃g2
s3,1 −

(
tβµ∗ − Ad

g2,g2

)
Ud̃g2∗

s2,1 Ud̃g2
s3,2

) ]

C
222

(
h0, ũs2

g2, ũs3,†
g3

)
=


−

ieδg2,g3

6cWMWsWsβ



 (
6cWcαm2

ug2
−MWMZsα+βsβ

(
3− 4s2

W

))
Uũg2

s3,1 +

3cWmug2

(
sαµ∗ + cαAu

g2,g2

)
Uũg2

s3,2

Uũg2∗
s2,1 + 3cWmug2

(
µsα + cαAu∗

g2,g2

)
Uũg2

s3,1 + 6cWcαm2
ug2

Uũg2
s3,2−

4MWMZsα+βsβs2
WUũg2

s3,2

Uũg2∗
s2,2





C
223

(
H0, ũs2

g2, ũs3,†
g3

)
=


−

ieδg2,g3

6cWMWsWsβ



 (
6cWsαm2

ug2
+ cα+βMWMZsβ

(
3− 4s2

W

))
Uũg2

s3,1−

3cWmug2

(
cαµ∗ − sαAu

g2,g2

)
Uũg2

s3,2

Uũg2∗
s2,1 − 3cWmug2

(
µcα − sαAu∗

g2,g2

)
Uũg2

s3,1 − 6cWsαm2
ug2

Uũg2
s3,2−

4cα+βMWMZsβs2
WUũg2

s3,2

Uũg2∗
s2,2





C
224

(
h0, d̃s2

g2, d̃s3,†
g3

)
=


ieδg2,g3

6cWcβMWsW



 (
6cWsαm2

dg2
− cβMWMZsα+β

(
3− 2s2

W

))
Ud̃g2

s3,1 +

3cWmdg2

(
cαµ∗ + sαAd

g2,g2

)
Ud̃g2

s3,2

Ud̃g2∗
s2,1 + 3cWmdg2

(
µcα + sαAd∗

g2,g2

)
Ud̃g2

s3,1 + 6cWsαm2
dg2

Ud̃g2
s3,2−

2cβMWMZsα+βs2
WUd̃g2

s3,2

Ud̃g2∗
s2,2





C
225

(
H0, d̃s2

g2, d̃s3,†
g3

)
=


ieδg2,g3

6cWcβMWsW



 3cWmdg2

(
µsα − cαAd∗

g2,g2

)
Ud̃g2

s3,1 − 6cWcαm2
dg2

Ud̃g2
s3,2 +

2cα+βcβMWMZs2
WUd̃g2

s3,2

Ud̃g2∗
s2,2 − (

6cWcαm2
dg2
− cα+βcβMWMZ

(
3− 2s2

W

))
Ud̃g2

s3,1−

3cWmdg2

(
sαµ∗ − cαAd

g2,g2

)
Ud̃g2

s3,2

Ud̃g2∗
s2,1
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C
226

(
H+, d̃s2

g2, ũs3,†
g3

)
=

 ieCKMg3,g2√
2MWsWtβ


mdg2Ud̃g2∗

s2,2

(
tβ
(
µ + tβAd∗

g2,g2

)
Uũg3

s3,1 + mug3

(
1 + t2

β

)
Uũg3

s3,2

)
+ (

m2
ug3

+ tβ
(

tβm2
dg2
− s2βM2

W

))
Uũg3

s3,1 +

mug3

(
tβµ∗ + Au

g3,g3

)
Uũg3

s3,2

Ud̃g2∗
s2,1




C
227

(
H−, ũs2

g2, d̃s3,†
g3

)
=

 ieCKM∗g2,g3√
2MWsWtβ


mug2Uũg2∗

s2,2

((
µtβ + Au∗

g2,g2

)
Ud̃g3

s3,1 + mdg3

(
1 + t2

β

)
Ud̃g3

s3,2

)
+ (

m2
ug2

+ tβ
(

tβm2
dg3
− s2βM2

W

))
Ud̃g3

s3,1 +

mdg3 tβ
(
µ∗ + tβAd

g3,g3

)
Ud̃g3

s3,2

Uũg2∗
s2,1




C
230

(
G+, d̃s2

g2, ũs3,†
g3

)
=

 ieCKMg3,g2√
2MWsWtβ

 mdg2 tβ
(
µtβ − Ad∗

g2,g2

)
Ud̃g2∗

s2,2 Uũg3
s3,1−

Ud̃g2∗
s2,1

(
tβ
(

m2
dg2
−m2

ug3
− c2βM2

W

)
Uũg3

s3,1 + mug3

(
µ∗ − tβAu

g3,g3

)
Uũg3

s3,2

)
 

C
231

(
G−, ũs2

g2, d̃s3,†
g3

)
=

 − ieCKM∗g2,g3√
2MWsWtβ

 mug2

(
µ − tβAu∗

g2,g2

)
Uũg2∗

s2,2 Ud̃g3
s3,1 +

tβUũg2∗
s2,1

((
m2

dg3
−m2

ug2
− c2βM2

W

)
Ud̃g3

s3,1 −mdg3

(
tβµ∗ − Ad

g3,g3

)
Ud̃g3

s3,2

)



[SSV] 2 Higgs – Gauge Boson

C
1

(
G−, G+,γ

)
=
[

ie
]

C
2

(
G−, G+, Z

)
=

[
ie

2cWsW

(
c2

W − s2
W

) ]

C
3

(
G0, G−, W+

)
=

[
e

2sW

]

C
4

(
G0, G+, W−

)
=

[
e

2sW

]

C
63

(
h0, A0, Z

)
=

[
ecβ−α
2cWsW

]

C
64

(
h0, G0, Z

)
=

[
esβ−α

2cWsW

]

C
65

(
H0, A0, Z

)
=

[
− esβ−α

2cWsW

]
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C
66

(
H0, G0, Z

)
=

[
ecβ−α
2cWsW

]

C
67

(
H−, H+,γ

)
=
[

ie
]

C
68

(
H−, H+, Z

)
=

[
ie

2cWsW

(
c2

W − s2
W

) ]

C
69

(
h0, H−, W+

)
=

[
− iecβ−α

2sW

]

C
70

(
h0, G−, W+

)
=

[
− iesβ−α

2sW

]

C
71

(
H0, H−, W+

)
=

[
iesβ−α

2sW

]

C
72

(
H0, G−, W+

)
=

[
− iecβ−α

2sW

]

C
73

(
h0, H+, W−

)
=

[
iecβ−α

2sW

]

C
74

(
h0, G+, W−

)
=

[
iesβ−α

2sW

]

C
75

(
H0, H+, W−

)
=

[
− iesβ−α

2sW

]

C
76

(
H0, G+, W−

)
=

[
iecβ−α

2sW

]

C
77

(
A0, H−, W+

)
=

[
e

2sW

]

C
78

(
A0, H+, W−

)
=

[
e

2sW

]
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[SSV] 2 Sleptons – Gauge Boson

C
234

(
ν̃g1, ν̃†g2, Z

)
=

[
−

ieδg1,g2

2cWsW

]

C
235

(
ẽs1

g1, ẽs2,†
g2 ,γ

)
=
[

ieδg1,g2δs1,s2

]
C
236

(
ẽs1

g1, ẽs2,†
g2 , Z

)
=

[
ieδg1,g2

2cWsW

((
1− 2s2

W

)
U

ẽg1∗
s1,1 U

ẽg1
s2,1 − 2s2

WU
ẽg1∗
s1,2 U

ẽg1
s2,2

) ]

C
243

(
ν̃g1, ẽs2,†

g2 , W−
)
=

[
−

ieδg1,g2U
ẽg1
s2,1√

2sW

]

C
244

(
ẽs1

g1, ν̃†g2, W+
)
=

[
−

ieδg1,g2U ẽg2∗
s1,1√

2sW

]

[SSV] 2 Squarks – Gauge Boson

C
237

(
ũs1

g1, ũs2,†
g2 ,γ

)
=

[
−2

3
ieδg1,g2δs1,s2

]

C
238

(
ũs1

g1, ũs2,†
g2 , Z

)
=

[
−

ieδg1,g2

6cWsW

((
3− 4s2

W

)
U

ũg1∗
s1,1 U

ũg1
s2,1 − 4s2

WU
ũg1∗
s1,2 U

ũg1
s2,2

) ]

C
239

(
d̃s1

g1, d̃s2,†
g2 ,γ

)
=

[
1
3

ieδg1,g2δs1,s2

]

C
240

(
d̃s1

g1, d̃s2,†
g2 , Z

)
=

[
ieδg1,g2

6cWsW

((
3− 2s2

W

)
U

d̃g1∗
s1,1 U

d̃g1
s2,1 − 2s2

WU
d̃g1∗
s1,2 U

d̃g1
s2,2

) ]

C
241

(
ũs1

g1, d̃s2,†
g2 , W−

)
=

[
−

ieCKM∗g1,g2U
ũg1∗
s1,1 Ud̃g2

s2,1√
2sW

]

C
242

(
d̃s1

g1, ũs2,†
g2 , W+

)
=

[
−

ieCKMg2,g1U
d̃g1∗
s1,1 Uũg2

s2,1√
2sW

]
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[SUU] Higgs – 2 Ghosts

C
11

(
G0, u−, u−

)
=

[
− eξWMW

2sW

]

C
12

(
G0, u+, u+

)
=

[
eξWMW

2sW

]
C
13

(
G−, uγ , u−

)
=
[
−ieξWMW

]
C
14

(
G+, uγ , u+

)
=
[
−ieξWMW

]
C
15

(
G−, uZ, u−

)
=

[
− ieξWMW

2cWsW

(
c2

W − s2
W

) ]

C
16

(
G+, uZ, u+

)
=

[
− ieξWMW

2cWsW

(
c2

W − s2
W

) ]

C
17

(
G−, u+, uZ

)
=

[
ieξZMW

2cWsW

]

C
18

(
G+, u−, uZ

)
=

[
ieξZMW

2cWsW

]

C
83

(
h0, uZ, uZ

)
=

[
− ieξZMWsβ−α

2sWc2
W

]

C
84

(
H0, uZ, uZ

)
=

[
− ieξZcβ−αMW

2sWc2
W

]

C
85

(
h0, u−, u−

)
=

[
− ieξWMWsβ−α

2sW

]

C
86

(
H0, u−, u−

)
=

[
− ieξWcβ−αMW

2sW

]

C
87

(
h0, u+, u+

)
=

[
− ieξWMWsβ−α

2sW

]

C
88

(
H0, u+, u+

)
=

[
− ieξWcβ−αMW

2sW

]
18



[SVV] Higgs – 2 Gauge Bosons

C
5

(
G−,γ, W+

)
=
[

ieMW

]
C
6

(
G+,γ, W−

)
=
[

ieMW

]
C
7

(
G−, Z, W+

)
=

[
− ieMWsW

cW

]

C
8

(
G+, Z, W−

)
=

[
− ieMWsW

cW

]

C
79

(
h0, Z, Z

)
=

[
ieMWsβ−α

sWc2
W

]

C
80

(
H0, Z, Z

)
=

[
iecβ−αMW

sWc2
W

]

C
81

(
h0, W−, W+

)
=

[
ieMWsβ−α

sW

]

C
82

(
H0, W−, W+

)
=

[
iecβ−αMW

sW

]

[UUV] 2 Ghosts – Gauge Boson

C
19
(u−, u−,γ) = −ie

 1

0



C
20
(u+, u+,γ) = ie

 1

0



C
21
(u−, u−, Z) = − iecW

sW

 1

0
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C
22
(u+, u+, Z) =

iecW

sW

 1

0



C
23

(
u−, uγ , W−

)
= ie

 1

0



C
24

(
u+, uγ , W+

)
= −ie

 1

0



C
25

(
uγ , u+, W−

)
= −ie

 1

0



C
26

(
uγ , u−, W+

)
= ie

 1

0



C
27

(
u−, uZ, W−

)
=

iecW

sW

 1

0



C
28

(
u+, uZ, W+

)
= − iecW

sW

 1

0



C
29

(
uZ, u+, W−

)
= − iecW

sW

 1

0



C
30

(
uZ, u−, W+

)
=

iecW

sW

 1

0


20



[VVV] 3 Gauge Bosons

C
9

(
γ, W+, W−

)
=
[
−ie

]
C
10

(
Z, W+, W−

)
=

[
− iecW

sW

]

[SSSS] 4 Higgs

C
89

(
h0, h0, h0, h0

)
=

[
−3ie2c2

2α

4c2
Ws2

W

]

C
90

(
h0, h0, h0, H0

)
=

[
−3ie2c2αs2α

4c2
Ws2

W

]

C
91

(
h0, h0, H0, H0

)
=

[
ie2

4c2
Ws2

W

(
1− 3s2

2α

) ]

C
92

(
h0, H0, H0, H0

)
=

[
3ie2c2αs2α

4c2
Ws2

W

]

C
93

(
H0, H0, H0, H0

)
=

[
−3ie2c2

2α

4c2
Ws2

W

]

C
94

(
h0, h0, A0, A0

)
=

[
− ie2c2αc2β

4c2
Ws2

W

]

C
95

(
h0, h0, A0, G0

)
=

[
− ie2c2αs2β

4c2
Ws2

W

]

C
96

(
h0, h0, G0, G0

)
=

[
ie2c2αc2β

4c2
Ws2

W

]

C
97

(
h0, H0, A0, A0

)
=

[
− ie2c2βs2α

4c2
Ws2

W

]

C
98

(
h0, H0, A0, G0

)
=

[
− ie2s2αs2β

4c2
Ws2

W

]
21



C
99

(
h0, H0, G0, G0

)
=

[
ie2c2βs2α

4c2
Ws2

W

]

C
100

(
H0, H0, A0, A0

)
=

[
ie2c2αc2β

4c2
Ws2

W

]

C
101

(
H0, H0, A0, G0

)
=

[
ie2c2αs2β

4c2
Ws2

W

]

C
102

(
H0, H0, G0, G0

)
=

[
− ie2c2αc2β

4c2
Ws2

W

]

C
103

(
h0, h0, H−, H+

)
=

[
− ie2

4s2
W

(
1 +

c2αc2βs2
W

c2
W

− s2αs2β

) ]

C
104

(
h0, h0, H−, G+

)
=

[
− ie2

4s2
W

(
c2αs2βs2

W

c2
W

+ c2βs2α

) ]

C
105

(
h0, h0, G−, H+

)
=

[
− ie2

4s2
W

(
c2αs2βs2

W

c2
W

+ c2βs2α

) ]

C
106

(
h0, h0, G−, G+

)
=

[
− ie2

4s2
W

(
1− c2αc2βs2

W

c2
W

+ s2αs2β

) ]

C
107

(
h0, H0, H−, H+

)
=

[
− ie2

4s2
W

(
c2βs2αs2

W

c2
W

+ c2αs2β

) ]

C
108

(
h0, H0, H−, G+

)
=

[
− ie2

4s2
W

(
s2αs2βs2

W

c2
W

− c2αc2β

) ]

C
109

(
h0, H0, G−, H+

)
=

[
− ie2

4s2
W

(
s2αs2βs2

W

c2
W

− c2αc2β

) ]

C
110

(
h0, H0, G−, G+

)
=

[
ie2

4s2
W

(
c2βs2αs2

W

c2
W

+ c2αs2β

) ]

C
111

(
H0, H0, H−, H+

)
=

[
− ie2

4s2
W

(
1− c2αc2βs2

W

c2
W

+ s2αs2β

) ]

C
112

(
H0, H0, H−, G+

)
=

[
ie2

4s2
W

(
c2αs2βs2

W

c2
W

+ c2βs2α

) ]
22



C
113

(
H0, H0, G−, H+

)
=

[
ie2

4s2
W

(
c2αs2βs2

W

c2
W

+ c2βs2α

) ]

C
114

(
H0, H0, G−, G+

)
=

[
− ie2

4s2
W

(
1 +

c2αc2βs2
W

c2
W

− s2αs2β

) ]

C
115

(
h0, A0, H−, G+

)
=

[
− e2sβ−α

4s2
W

]

C
116

(
h0, A0, G−, H+

)
=

[
e2sβ−α

4s2
W

]

C
117

(
h0, G0, H−, G+

)
=

[
e2cβ−α

4s2
W

]

C
118

(
h0, G0, G−, H+

)
=

[
− e2cβ−α

4s2
W

]

C
119

(
H0, A0, H−, G+

)
=

[
− e2cβ−α

4s2
W

]

C
120

(
H0, A0, G−, H+

)
=

[
e2cβ−α

4s2
W

]

C
121

(
H0, G0, H−, G+

)
=

[
− e2sβ−α

4s2
W

]

C
122

(
H0, G0, G−, H+

)
=

[
e2sβ−α

4s2
W

]

C
123

(
A0, A0, A0, A0

)
=

[
−

3ie2c2
2β

4c2
Ws2

W

]

C
124

(
A0, A0, A0, G0

)
=

[
−3ie2c2βs2β

4c2
Ws2

W

]

C
125

(
A0, A0, G0, G0

)
=

[
ie2

4c2
Ws2

W

(
1− 3s2

2β

) ]

C
126

(
A0, G0, G0, G0

)
=

[
3ie2c2βs2β

4c2
Ws2

W

]
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C
127

(
G0, G0, G0, G0

)
=

[
−

3ie2c2
2β

4c2
Ws2

W

]

C
128

(
A0, A0, H−, H+

)
=

[
−

ie2c2
2β

4c2
Ws2

W

]

C
129

(
A0, A0, H−, G+

)
=

[
− ie2c2βs2β

4c2
Ws2

W

]

C
130

(
A0, A0, G−, H+

)
=

[
− ie2c2βs2β

4c2
Ws2

W

]

C
131

(
A0, A0, G−, G+

)
=

[
− ie2

4s2
W

(
1−

c2
2βs2

W

c2
W

+ s2
2β

) ]

C
132

(
A0, G0, H−, H+

)
=

[
− ie2c2βs2β

4c2
Ws2

W

]

C
133

(
A0, G0, H−, G+

)
=

[
− ie2

4s2
W

(
s2

Ws2
2β

c2
W
− c2

2β

) ]

C
134

(
A0, G0, G−, H+

)
=

[
− ie2

4s2
W

(
s2

Ws2
2β

c2
W
− c2

2β

) ]

C
135

(
A0, G0, G−, G+

)
=

[
ie2c2βs2β

4c2
Ws2

W

]

C
136

(
G0, G0, H−, H+

)
=

[
− ie2

4s2
W

(
1−

c2
2βs2

W

c2
W

+ s2
2β

) ]

C
137

(
G0, G0, H−, G+

)
=

[
ie2c2βs2β

4c2
Ws2

W

]

C
138

(
G0, G0, G−, H+

)
=

[
ie2c2βs2β

4c2
Ws2

W

]

C
139

(
G0, G0, G−, G+

)
=

[
−

ie2c2
2β

4c2
Ws2

W

]
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C
140

(
H−, H−, H+, H+

)
=

[
−

ie2c2
2β

2c2
Ws2

W

]

C
141

(
H−, H−, H+, G+

)
=

[
− ie2c2βs2β

2c2
Ws2

W

]

C
142

(
H−, H−, G+, G+

)
=

[
−

ie2s2
2β

2c2
Ws2

W

]

C
143

(
H−, G−, H+, H+

)
=

[
− ie2c2βs2β

2c2
Ws2

W

]

C
144

(
H−, G−, H+, G+

)
=

[
ie2

4c2
Ws2

W

(
c2

2β − s2
2β

) ]

C
145

(
H−, G−, G+, G+

)
=

[
ie2c2βs2β

2c2
Ws2

W

]

C
146

(
G−, G−, H+, H+

)
=

[
−

ie2s2
2β

2c2
Ws2

W

]

C
147

(
G−, G−, H+, G+

)
=

[
ie2c2βs2β

2c2
Ws2

W

]

C
148

(
G−, G−, G+, G+

)
=

[
−

ie2c2
2β

2c2
Ws2

W

]

[SSSS] 4 Sleptons

C
378

(
ẽs1

g1, ẽs2,†
g2 , ẽs3

g3, ẽs4,†
g4

)
=

[
− ie2

4c2
Wc2

βM2
Ws2

W

(
( 2 )U

ẽg1∗
s1,1 + 2( 1 )U

ẽg1∗
s1,2

) ]

2 =
δg1,g4δg2,g3c2

βM2
WU ẽg2

s2,1U ẽg2∗
s3,1 U

ẽg1
s4,1 − 2δg1,g4δg2,g3U ẽg2∗

s3,2

(
c2
βM2

Ws2
WU ẽg2

s2,2U
ẽg1
s4,1 −meg1 meg2 c2

WU ẽg2
s2,1U

ẽg1
s4,2

)
+

δg1,g2δg3,g4

(
c2
βM2

WU
ẽg1
s2,1U ẽg3∗

s3,1 U ẽg3
s4,1 + 2U ẽg3∗

s3,2

(
meg1 meg3 c2

WU
ẽg1
s2,2U ẽg3

s4,1 − c2
βM2

Ws2
WU

ẽg1
s2,1U ẽg3

s4,2

))

1 =
2δg1,g4δg2,g3c2

βM2
Ws2

WU ẽg2
s2,2U ẽg2∗

s3,2 U
ẽg1
s4,2 + δg1,g4δg2,g3U ẽg2∗

s3,1

(
meg1 meg2 c2

WU ẽg2
s2,2U

ẽg1
s4,1 − c2

βM2
Ws2

WU ẽg2
s2,1U

ẽg1
s4,2

)
+

δg1,g2δg3,g4

(
2c2

βM2
Ws2

WU
ẽg1
s2,2U ẽg3∗

s3,2 U ẽg3
s4,2 −U ẽg3∗

s3,1

(
c2
βM2

Ws2
WU

ẽg1
s2,2U ẽg3

s4,1 −meg1 meg3 c2
WU

ẽg1
s2,1U ẽg3

s4,2

))
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C
379

(
ẽs1

g1, ẽs2,†
g2 , ν̃g3, ν̃†g4

)
=

 ie2

4s2
W


δg1,g2δg3,g4

c2
W

((
c2

W − s2
W

)
U

ẽg1∗
s1,1 U

ẽg1
s2,1 + 2s2

WU
ẽg1∗
s1,2 U

ẽg1
s2,2

)
−

2δg1,g4δg2,g3

c2
βM2

W

(
c2
βM2

WU
ẽg1∗
s1,1 U ẽg2

s2,1 + meg1 meg2U
ẽg1∗
s1,2 U ẽg2

s2,2

)



C
381

(
ν̃g1, ν̃†g2, ν̃g3, ν̃†g4

)
=

[
− ie2

4c2
Ws2

W

(
δg1,g4δg2,g3 + δg1,g2δg3,g4

) ]

[SSSS] 4 Squarks

C
372

(
d̃s1

g1, d̃s2,†
g2 , d̃s3

g3, d̃s4,†
g4

)
=
[
( 2 )δg1,g4δg2,g3 + ( 1 )δg1,g2δg3,g4

]

2 =

−i
(
Tx

c2,c3Tx
c4,c1

)
g2

s

(
Ud̃g2

s2,1Ud̃g2∗
s3,1 −Ud̃g2

s2,2Ud̃g2∗
s3,2

)(
U

d̃g1∗
s1,1 U

d̃g1
s4,1 −U

d̃g1∗
s1,2 U

d̃g1
s4,2

)
−

ie2

36c2
Wc2

βM2
Ws2

W




(

8c2
W + 1

)
c2
βM2

WUd̃g2
s2,1Ud̃g2∗

s3,1 U
d̃g1
s4,1 +

2Ud̃g2∗
s3,2

(
c2
βM2

Ws2
WUd̃g2

s2,2U
d̃g1
s4,1 + 9mdg1 mdg2 c2

WUd̃g2
s2,1U

d̃g1
s4,2

)
U

d̃g1∗
s1,1 +

2

 2c2
βM2

Ws2
WUd̃g2

s2,2Ud̃g2∗
s3,2 U

d̃g1
s4,2 +

Ud̃g2∗
s3,1

(
9mdg1 mdg2 c2

WUd̃g2
s2,2U

d̃g1
s4,1 + c2

βM2
Ws2

WUd̃g2
s2,1U

d̃g1
s4,2

) U
d̃g1∗
s1,2



1 =

−i
(
Tx

c2,c1Tx
c4,c3

)
g2

s

(
U

d̃g1∗
s1,1 U

d̃g1
s2,1 −U

d̃g1∗
s1,2 U

d̃g1
s2,2

)(
Ud̃g3∗

s3,1 Ud̃g3
s4,1 −Ud̃g3∗

s3,2 Ud̃g3
s4,2

)
−

ie2

36c2
Wc2

βM2
Ws2

W


2

 2c2
βM2

Ws2
WU

d̃g1
s2,2Ud̃g3∗

s3,2 Ud̃g3
s4,2 +

Ud̃g3∗
s3,1

(
c2
βM2

Ws2
WU

d̃g1
s2,2Ud̃g3

s4,1 + 9mdg1 mdg3 c2
WU

d̃g1
s2,1Ud̃g3

s4,2

) U
d̃g1∗
s1,2 +


(

8c2
W + 1

)
c2
βM2

WU
d̃g1
s2,1Ud̃g3∗

s3,1 Ud̃g3
s4,1 +

2Ud̃g3∗
s3,2

(
9mdg1 mdg3 c2

WU
d̃g1
s2,2Ud̃g3

s4,1 + c2
βM2

Ws2
WU

d̃g1
s2,1Ud̃g3

s4,2

)
U

d̃g1∗
s1,1


C
375

(
d̃s1

g1, d̃s2,†
g2 , ũs3

g3, ũs4,†
g4

)
=
[

1
]

26



1 =

−
ie2CKMg4,g1CKM∗g3,g2

2c2
βM2

Ws2
Ws2

β

 s2
β

(
c2
βM2

WU
d̃g1∗
s1,1 Ud̃g2

s2,1 + mdg1 mdg2U
d̃g1∗
s1,2 Ud̃g2

s2,2

)
Uũg3∗

s3,1 U
ũg4
s4,1 +

mug3 mug4 c2
βU

d̃g1∗
s1,1 Ud̃g2

s2,1Uũg3∗
s3,2 U

ũg4
s4,2

 −
i
(
Tx

c2,c1Tx
c4,c3

)
g2

s

(
U

d̃g1∗
s1,1 U

d̃g1
s2,1 −U

d̃g1∗
s1,2 U

d̃g1
s2,2

)(
Uũg3∗

s3,1 Uũg3
s4,1 −Uũg3∗

s3,2 Uũg3
s4,2

)
−

ie2

36c2
Ws2

W


((

9c2
W − s2

W

)
U

d̃g1∗
s1,1 U

d̃g1
s2,1 − 2s2

WU
d̃g1∗
s1,2 U

d̃g1
s2,2

)
Uũg3∗

s3,1 Uũg3
s4,1 +

4s2
W

(
U

d̃g1∗
s1,1 U

d̃g1
s2,1 + 2U

d̃g1∗
s1,2 U

d̃g1
s2,2

)
Uũg3∗

s3,2 Uũg3
s4,2



 δg1,g2δg3,g4

C
383

(
ũs1

g1, ũs2,†
g2 , ũs3

g3, ũs4,†
g4

)
=
[
( 2 )δg1,g4δg2,g3 + ( 1 )δg1,g2δg3,g4

]

2 =

−i
(
Tx

c2,c3Tx
c4,c1

)
g2

s

(
Uũg2

s2,1Uũg2∗
s3,1 −Uũg2

s2,2Uũg2∗
s3,2

) (
U

ũg1∗
s1,1 U

ũg1
s4,1 −U

ũg1∗
s1,2 U

ũg1
s4,2

)
−

ie2

36c2
WM2

Ws2
Ws2

β



 (
8c2

W + 1
)

M2
Ws2

βUũg2
s2,1Uũg2∗

s3,1 U
ũg1
s4,1−

2Uũg2∗
s3,2

(
2M2

Ws2
Ws2

βUũg2
s2,2U

ũg1
s4,1 − 9mug1 mug2 c2

WUũg2
s2,1U

ũg1
s4,2

)
U

ũg1∗
s1,1 +

2

 8M2
Ws2

Ws2
βUũg2

s2,2Uũg2∗
s3,2 U

ũg1
s4,2 +

Uũg2∗
s3,1

(
9mug1 mug2 c2

WUũg2
s2,2U

ũg1
s4,1 − 2M2

Ws2
Ws2

βUũg2
s2,1U

ũg1
s4,2

)
U

ũg1∗
s1,2



1 =

−i
(
Tx

c2,c1Tx
c4,c3

)
g2

s

(
U

ũg1∗
s1,1 U

ũg1
s2,1 −U

ũg1∗
s1,2 U

ũg1
s2,2

) (
Uũg3∗

s3,1 Uũg3
s4,1 −Uũg3∗

s3,2 Uũg3
s4,2

)
−

ie2

36c2
WM2

Ws2
Ws2

β


2

 8M2
Ws2

Ws2
βU

ũg1
s2,2Uũg3∗

s3,2 Uũg3
s4,2−

Uũg3∗
s3,1

(
2M2

Ws2
Ws2

βU
ũg1
s2,2Uũg3

s4,1 − 9mug1 mug3 c2
WU

ũg1
s2,1Uũg3

s4,2

)
U

ũg1∗
s1,2 + (

8c2
W + 1

)
M2

Ws2
βU

ũg1
s2,1Uũg3∗

s3,1 Uũg3
s4,1 +

2Uũg3∗
s3,2

(
9mug1 mug3 c2

WU
ũg1
s2,2Uũg3

s4,1 − 2M2
Ws2

Ws2
βU

ũg1
s2,1Uũg3

s4,2

)
U

ũg1∗
s1,1



[SSSS] 2 Higgs – 2 Sleptons

C
278

(
h0, h0, ν̃g3, ν̃†g4

)
=

[
ie2δg3,g4c2α

4c2
Ws2

W

]

C
279

(
h0, h0, ẽs3

g3, ẽs4,†
g4

)
=

 − ie2δg3,g4

4c2
Wc2

βM2
Ws2

W

 (
c2αc2

βM2
W

(
1− 2s2

W

)
+ 2c2

Wm2
eg4

s2
α

)
U

ẽg4∗
s3,1 U

ẽg4
s4,1 +

2
(

c2αc2
βM2

Ws2
W + c2

Wm2
eg4

s2
α

)
U

ẽg4∗
s3,2 U

ẽg4
s4,2

 
27



C
282

(
H0, H0, ν̃g3, ν̃†g4

)
=

[
−

ie2δg3,g4c2α

4c2
Ws2

W

]

C
283

(
H0, H0, ẽs3

g3, ẽs4,†
g4

)
=

 − ie2δg3,g4

4c2
Wc2

βM2
Ws2

W

 (
2c2

Wc2
αm2

eg4
− c2αc2

βM2
W

(
1− 2s2

W

))
U

ẽg4∗
s3,1 U

ẽg4
s4,1 +

2
(

c2
Wc2

αm2
eg4
− c2αc2

βM2
Ws2

W

)
U

ẽg4∗
s3,2 U

ẽg4
s4,2

 

C
286

(
A0, A0, ν̃g3, ν̃†g4

)
=

[
ie2δg3,g4c2β

4c2
Ws2

W

]

C
287

(
A0, A0, ẽs3

g3, ẽs4,†
g4

)
=

 − ie2δg3,g4

4c2
WM2

Ws2
W

 (
c2βM2

W

(
1− 2s2

W

)
+ 2c2

Wm2
eg4

t2
β

)
U

ẽg4∗
s3,1 U

ẽg4
s4,1 +

2
(

c2βM2
Ws2

W + c2
Wm2

eg4
t2
β

)
U

ẽg4∗
s3,2 U

ẽg4
s4,2

 

C
290

(
G0, G0, ν̃g3, ν̃†g4

)
=

[
−

ie2δg3,g4c2β

4c2
Ws2

W

]

C
291

(
G0, G0, ẽs3

g3, ẽs4,†
g4

)
=

 − ie2δg3,g4

4c2
WM2

Ws2
W

 (
2c2

Wm2
eg4
− c2βM2

W

(
1− 2s2

W

))
U

ẽg4∗
s3,1 U

ẽg4
s4,1 +

2
(

c2
Wm2

eg4
− c2βM2

Ws2
W

)
U

ẽg4∗
s3,2 U

ẽg4
s4,2

 

C
294

(
h0, H0, ν̃g3, ν̃†g4

)
=

[
ie2δg3,g4s2α

4c2
Ws2

W

]

C
295

(
h0, H0, ẽs3

g3, ẽs4,†
g4

)
=

 ie2δg3,g4s2α

4c2
Wc2

βM2
Ws2

W

 (
c2

Wm2
eg4
− c2

βM2
W

(
1− 2s2

W

))
U

ẽg4∗
s3,1 U

ẽg4
s4,1 +(

c2
Wm2

eg4
− 2c2

βM2
Ws2

W

)
U

ẽg4∗
s3,2 U

ẽg4
s4,2

 

C
296

(
A0, G0, ν̃g3, ν̃†g4

)
=

[
ie2δg3,g4s2β

4c2
Ws2

W

]

C
297

(
A0, G0, ẽs3

g3, ẽs4,†
g4

)
=

 ie2δg3,g4s2β

4c2
Wc2

βM2
Ws2

W

 (
c2

Wm2
eg4
− c2

βM2
W

(
1− 2s2

W

))
U

ẽg4∗
s3,1 U

ẽg4
s4,1 +(

c2
Wm2

eg4
− 2c2

βM2
Ws2

W

)
U

ẽg4∗
s3,2 U

ẽg4
s4,2

 

C
310

(
h0, H−, ν̃g3, ẽs4,†

g4

)
=

[
−

ie2δg3,g4U ẽg3
s4,1

2
√

2s2
W

(
sαtβm2

eg3

cβM2
W

+ cα+β

) ]
28



C
311

(
h0, H+, ẽs3

g3, ν̃†g4

)
=

[
−

ie2δg3,g4U
ẽg4∗
s3,1

2
√

2s2
W

(
sαtβm2

eg4

cβM2
W

+ cα+β

) ]

C
312

(
h0, G−, ν̃g3, ẽs4,†

g4

)
=

[
ie2δg3,g4U ẽg3

s4,1

2
√

2s2
W

(
sαm2

eg3

cβM2
W
− sα+β

) ]

C
313

(
h0, G+, ẽs3

g3, ν̃†g4

)
=

[
ie2δg3,g4U

ẽg4∗
s3,1

2
√

2s2
W

(
sαm2

eg4

cβM2
W
− sα+β

) ]

C
314

(
A0, H−, ν̃g3, ẽs4,†

g4

)
=

[
e2δg3,g4U ẽg3

s4,1

2
√

2s2
W

(
m2

eg3
t2
β

M2
W

+ c2β

) ]

C
315

(
A0, H+, ẽs3

g3, ν̃†g4

)
=

[
−

e2δg3,g4U
ẽg4∗
s3,1

2
√

2s2
W

(
m2

eg4
t2
β

M2
W

+ c2β

) ]

C
316

(
A0, G−, ν̃g3, ẽs4,†

g4

)
=

[
−

e2δg3,g4U ẽg3
s4,1

2
√

2s2
W

(
tβm2

eg3

M2
W
− s2β

) ]

C
317

(
A0, G+, ẽs3

g3, ν̃†g4

)
=

[
e2δg3,g4U

ẽg4∗
s3,1

2
√

2s2
W

(
tβm2

eg4

M2
W
− s2β

) ]

C
326

(
H0, H−, ν̃g3, ẽs4,†

g4

)
=

[
ie2δg3,g4U ẽg3

s4,1

2
√

2s2
W

(
cαtβm2

eg3

cβM2
W
− sα+β

) ]

C
327

(
H0, H+, ẽs3

g3, ν̃†g4

)
=

[
ie2δg3,g4U

ẽg4∗
s3,1

2
√

2s2
W

(
cαtβm2

eg4

cβM2
W
− sα+β

) ]

C
328

(
H0, G−, ν̃g3, ẽs4,†

g4

)
=

[
−

ie2δg3,g4U ẽg3
s4,1

2
√

2s2
W

(
cαm2

eg3

cβM2
W
− cα+β

) ]

C
329

(
H0, G+, ẽs3

g3, ν̃†g4

)
=

[
−

ie2δg3,g4U
ẽg4∗
s3,1

2
√

2s2
W

(
cαm2

eg4

cβM2
W
− cα+β

) ]

C
330

(
G0, H−, ν̃g3, ẽs4,†

g4

)
=

[
−

e2δg3,g4U ẽg3
s4,1

2
√

2s2
W

(
tβm2

eg3

M2
W
− s2β

) ]
29



C
331

(
G0, H+, ẽs3

g3, ν̃†g4

)
=

[
e2δg3,g4U

ẽg4∗
s3,1

2
√

2s2
W

(
tβm2

eg4

M2
W
− s2β

) ]

C
332

(
G0, G−, ν̃g3, ẽs4,†

g4

)
=

[
e2δg3,g4U ẽg3

s4,1

2
√

2s2
W

(
m2

eg3

M2
W
− c2β

) ]

C
333

(
G0, G+, ẽs3

g3, ν̃†g4

)
=

[
−

e2δg3,g4U
ẽg4∗
s3,1

2
√

2s2
W

(
m2

eg4

M2
W
− c2β

) ]

C
334

(
H−, H+, ν̃g3, ν̃†g4

)
=

[
−

ie2δg3,g4

2s2
W

(
m2

eg3
t2
β

M2
W

+

(
1
2

c2β

)(
2− 1

c2
W

)) ]

C
335

(
H−, G+, ν̃g3, ν̃†g4

)
=

[
ie2δg3,g4

2s2
W

(
tβm2

eg3

M2
W
−
(

1
2

s2β

)(
2− 1

c2
W

)) ]

C
336

(
G−, H+, ν̃g3, ν̃†g4

)
=

[
ie2δg3,g4

2s2
W

(
tβm2

eg3

M2
W
−
(

1
2

s2β

)(
2− 1

c2
W

)) ]

C
337

(
H−, H+, ẽs3

g3, ẽs4,†
g4

)
=

[
ie2δg3,g4

4c2
WM2

Ws2
W

(
c2βM2

WU ẽg3∗
s3,1 U ẽg3

s4,1 − 2
(

c2βM2
Ws2

W + c2
Wm2

eg3
t2
β

)
U ẽg3∗

s3,2 U ẽg3
s4,2

) ]

C
338

(
H−, G+, ẽs3

g3, ẽs4,†
g4

)
=

[
ie2δg3,g4

2s2
W

(
s2β

(
1− 1

c2
W

(
1
2
− s2

W

))
U ẽg3∗

s3,1 U ẽg3
s4,1 +

(
tβm2

eg3

M2
W
− s2βs2

W

c2
W

)
U ẽg3∗

s3,2 U ẽg3
s4,2

) ]

C
339

(
G−, H+, ẽs3

g3, ẽs4,†
g4

)
=

[
ie2δg3,g4

2s2
W

(
s2β

(
1− 1

c2
W

(
1
2
− s2

W

))
U ẽg3∗

s3,1 U ẽg3
s4,1 +

(
tβm2

eg3

M2
W
− s2βs2

W

c2
W

)
U ẽg3∗

s3,2 U ẽg3
s4,2

) ]

C
346

(
G−, G+, ν̃g3, ν̃†g4

)
=

[
−

ie2δg3,g4

4c2
WM2

Ws2
W

(
2c2

Wm2
eg3

+ c2β

(
1− 2c2

W

)
M2

W

) ]

C
347

(
G−, G+, ẽs3

g3, ẽs4,†
g4

)
=

[
−

ie2δg3,g4

2s2
W

(
c2β

(
1− 1

c2
W

(
1
2
− s2

W

))
U ẽg3∗

s3,1 U ẽg3
s4,1 +

(
m2

eg3

M2
W
− c2βs2

W

c2
W

)
U ẽg3∗

s3,2 U ẽg3
s4,2

) ]

30



[SSSS] 2 Higgs – 2 Squarks

C
280

(
h0, h0, ũs3

g3, ũs4,†
g4

)
=

 − ie2δg3,g4

12c2
WM2

Ws2
Ws2

β

 (
6c2

Wc2
αm2

ug4
− c2αM2

W

(
3− 4s2

W

)
s2
β

)
U

ũg4∗
s3,1 U

ũg4
s4,1 +

2
(

3c2
Wc2

αm2
ug4
− 2c2αM2

Ws2
Ws2

β

)
U

ũg4∗
s3,2 U

ũg4
s4,2

 

C
281

(
h0, h0, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2δg3,g4

12c2
Wc2

βM2
Ws2

W

 (
c2αc2

βM2
W

(
3− 2s2

W

)
+ 6c2

Wm2
dg4

s2
α

)
U

d̃g4∗
s3,1 U

d̃g4
s4,1 +

2
(

c2αc2
βM2

Ws2
W + 3c2

Wm2
dg4

s2
α

)
U

d̃g4∗
s3,2 U

d̃g4
s4,2

 

C
284

(
H0, H0, ũs3

g3, ũs4,†
g4

)
=

 − ie2δg3,g4

12c2
WM2

Ws2
Ws2

β

 (
6c2

Wm2
ug4

s2
α + c2αM2

W

(
3− 4s2

W

)
s2
β

)
U

ũg4∗
s3,1 U

ũg4
s4,1 +

2
(

3c2
Wm2

ug4
s2
α + 2c2αM2

Ws2
Ws2

β

)
U

ũg4∗
s3,2 U

ũg4
s4,2

 

C
285

(
H0, H0, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2δg3,g4

12c2
Wc2

βM2
Ws2

W

 (
6c2

Wc2
αm2

dg4
− c2αc2

βM2
W

(
3− 2s2

W

))
U

d̃g4∗
s3,1 U

d̃g4
s4,1 +

2
(

3c2
Wc2

αm2
dg4
− c2αc2

βM2
Ws2

W

)
U

d̃g4∗
s3,2 U

d̃g4
s4,2

 

C
288

(
A0, A0, ũs3

g3, ũs4,†
g4

)
=

 − ie2δg3,g4

12c2
WM2

Ws2
Wt2

β

 (
6c2

Wm2
ug4
− c2βM2

W

(
3− 4s2

W

)
t2
β

)
U

ũg4∗
s3,1 U

ũg4
s4,1 +

2
(

3c2
Wm2

ug4
− 2c2βM2

Ws2
Wt2

β

)
U

ũg4∗
s3,2 U

ũg4
s4,2

 

C
289

(
A0, A0, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2δg3,g4

12c2
WM2

Ws2
W

 (
c2βM2

W

(
3− 2s2

W

)
+ 6c2

Wm2
dg4

t2
β

)
U

d̃g4∗
s3,1 U

d̃g4
s4,1 +

2
(

c2βM2
Ws2

W + 3c2
Wm2

dg4
t2
β

)
U

d̃g4∗
s3,2 U

d̃g4
s4,2

 

C
292

(
G0, G0, ũs3

g3, ũs4,†
g4

)
=

 − ie2δg3,g4

12c2
WM2

Ws2
W

 (
6c2

Wm2
ug4

+ c2βM2
W

(
3− 4s2

W

))
U

ũg4∗
s3,1 U

ũg4
s4,1 +

2
(

3c2
Wm2

ug4
+ 2c2βM2

Ws2
W

)
U

ũg4∗
s3,2 U

ũg4
s4,2

 

C
293

(
G0, G0, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2δg3,g4

12c2
WM2

Ws2
W

 (
6c2

Wm2
dg4
− c2βM2

W

(
3− 2s2

W

))
U

d̃g4∗
s3,1 U

d̃g4
s4,1 +

2
(

3c2
Wm2

dg4
− c2βM2

Ws2
W

)
U

d̃g4∗
s3,2 U

d̃g4
s4,2

 

C
298

(
h0, H0, ũs3

g3, ũs4,†
g4

)
=

 − ie2δg3,g4s2α

12c2
WM2

Ws2
Ws2

β

 (
3c2

Wm2
ug4
−M2

W

(
3− 4s2

W

)
s2
β

)
U

ũg4∗
s3,1 U

ũg4
s4,1 +(

3c2
Wm2

ug4
− 4M2

Ws2
Ws2

β

)
U

ũg4∗
s3,2 U

ũg4
s4,2

 

C
299

(
h0, H0, d̃s3

g3, d̃s4,†
g4

)
=

 ie2δg3,g4s2α

12c2
Wc2

βM2
Ws2

W

 (
3c2

Wm2
dg4
− c2

βM2
W

(
3− 2s2

W

))
U

d̃g4∗
s3,1 U

d̃g4
s4,1 +(

3c2
Wm2

dg4
− 2c2

βM2
Ws2

W

)
U

d̃g4∗
s3,2 U

d̃g4
s4,2
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C
300

(
A0, G0, ũs3

g3, ũs4,†
g4

)
=

 − ie2δg3,g4s2β

12c2
WM2

Ws2
Ws2

β

 (
3c2

Wm2
ug4
−M2

W

(
3− 4s2

W

)
s2
β

)
U

ũg4∗
s3,1 U

ũg4
s4,1 +(

3c2
Wm2

ug4
− 4M2

Ws2
Ws2

β

)
U

ũg4∗
s3,2 U

ũg4
s4,2

 

C
301

(
A0, G0, d̃s3

g3, d̃s4,†
g4

)
=

 ie2δg3,g4s2β

12c2
Wc2

βM2
Ws2

W

 (
3c2

Wm2
dg4
− c2

βM2
W

(
3− 2s2

W

))
U

d̃g4∗
s3,1 U

d̃g4
s4,1 +(

3c2
Wm2

dg4
− 2c2

βM2
Ws2

W

)
U

d̃g4∗
s3,2 U

d̃g4
s4,2

 

C
302

(
h0, H−, ũs3

g3, d̃s4,†
g4

)
=

 ie2CKM∗g3,g4

2
√

2s2βM2
Ws2

Ws2
β

 s2β

(
cαcβm2

ug3
− sβ

(
cα+βsβM2

W + sαm2
dg4

t2
β

))
Uũg3∗

s3,1 U
d̃g4
s4,1 +

2mdg4 mug3 sβ−αs2
βUũg3∗

s3,2 U
d̃g4
s4,2

 

C
303

(
h0, H+, d̃s3

g3, ũs4,†
g4

)
=

 ie2CKMg4,g3

2
√

2s2βM2
Ws2

Ws2
β

 s2β

(
cαcβm2

ug4
− sβ

(
cα+βsβM2

W + sαm2
dg3

t2
β

))
Ud̃g3∗

s3,1 U
ũg4
s4,1 +

2mdg3 mug4 sβ−αs2
βUd̃g3∗

s3,2 U
ũg4
s4,2

 

C
304

(
h0, G−, ũs3

g3, d̃s4,†
g4

)
=

 ie2CKM∗g3,g4

2
√

2cβs2βsβM2
Ws2

W

 s2β

(
sαsβm2

dg4
+ cαcβm2

ug3
− cβsα+βsβM2

W

)
Uũg3∗

s3,1 U
d̃g4
s4,1−

2cβcβ−αmdg4 mug3 sβUũg3∗
s3,2 U

d̃g4
s4,2

 

C
305

(
h0, G+, d̃s3

g3, ũs4,†
g4

)
=

 ie2CKMg4,g3

2
√

2cβs2βsβM2
Ws2

W

 s2β

(
sαsβm2

dg3
+ cαcβm2

ug4
− cβsα+βsβM2

W

)
Ud̃g3∗

s3,1 U
ũg4
s4,1−

2cβcβ−αmdg3 mug4 sβUd̃g3∗
s3,2 U

ũg4
s4,2

 

C
306

(
A0, H−, ũs3

g3, d̃s4,†
g4

)
=

 − e2CKM∗g3,g4Uũg3∗
s3,1 U

d̃g4
s4,1

2
√

2s2
W

(
m2

ug3

M2
Wt2

β

−
m2

dg4
t2
β

M2
W
− c2β

) 

C
307

(
A0, H+, d̃s3

g3, ũs4,†
g4

)
=

 e2CKMg4,g3Ud̃g3∗
s3,1 U

ũg4
s4,1

2
√

2s2
W

(
m2

ug4

M2
Wt2

β

−
m2

dg3
t2
β

M2
W
− c2β

) 

C
308

(
A0, G−, ũs3

g3, d̃s4,†
g4

)
=

 − e2CKM∗g3,g4

2
√

2s2βtβM2
Ws2

W

 s2β

(
m2

ug3
+ tβ

(
tβm2

dg4
− s2βM2

W

))
Uũg3∗

s3,1 U
d̃g4
s4,1 +

2mdg4 mug3 tβUũg3∗
s3,2 U

d̃g4
s4,2

 

C
309

(
A0, G+, d̃s3

g3, ũs4,†
g4

)
=

 e2CKMg4,g3

2
√

2s2βtβM2
Ws2

W

 s2β

(
m2

ug4
+ tβ

(
tβm2

dg3
− s2βM2

W

))
Ud̃g3∗

s3,1 U
ũg4
s4,1 +

2mdg3 mug4 tβUd̃g3∗
s3,2 U

ũg4
s4,2

 

C
318

(
H0, H−, ũs3

g3, d̃s4,†
g4

)
=

 ie2CKM∗g3,g4

2
√

2s2βM2
Ws2

Ws2
β

 s2β

(
cβsαm2

ug3
− sβ

(
sα+βsβM2

W − cαm2
dg4

t2
β

))
Uũg3∗

s3,1 U
d̃g4
s4,1 +

2cβ−αmdg4 mug3 s2
βUũg3∗

s3,2 U
d̃g4
s4,2

 
32



C
319

(
H0, H+, d̃s3

g3, ũs4,†
g4

)
=

 ie2CKMg4,g3

2
√

2s2βM2
Ws2

Ws2
β

 s2β

(
cβsαm2

ug4
− sβ

(
sα+βsβM2

W − cαm2
dg3

t2
β

))
Ud̃g3∗

s3,1 U
ũg4
s4,1 +

2cβ−αmdg3 mug4 s2
βUd̃g3∗

s3,2 U
ũg4
s4,2

 

C
320

(
H0, G−, ũs3

g3, d̃s4,†
g4

)
=

 − ie2CKM∗g3,g4

2
√

2cβs2βsβM2
Ws2

W

 s2β

(
cαsβm2

dg4
− cβsαm2

ug3
− cα+βcβsβM2

W

)
Uũg3∗

s3,1 U
d̃g4
s4,1−

2cβmdg4 mug3 sβsβ−αUũg3∗
s3,2 U

d̃g4
s4,2

 

C
321

(
H0, G+, d̃s3

g3, ũs4,†
g4

)
=

 − ie2CKMg4,g3

2
√

2cβs2βsβM2
Ws2

W

 s2β

(
cαsβm2

dg3
− cβsαm2

ug4
− cα+βcβsβM2

W

)
Ud̃g3∗

s3,1 U
ũg4
s4,1−

2cβmdg3 mug4 sβsβ−αUd̃g3∗
s3,2 U

ũg4
s4,2

 

C
322

(
G0, H−, ũs3

g3, d̃s4,†
g4

)
=

 − e2CKM∗g3,g4

2
√

2s2βtβM2
Ws2

W

 s2β

(
m2

ug3
+ tβ

(
tβm2

dg4
− s2βM2

W

))
Uũg3∗

s3,1 U
d̃g4
s4,1−

2mdg4 mug3 tβUũg3∗
s3,2 U

d̃g4
s4,2

 

C
323

(
G0, H+, d̃s3

g3, ũs4,†
g4

)
=

 e2CKMg4,g3

2
√

2s2βtβM2
Ws2

W

 s2β

(
m2

ug4
+ tβ

(
tβm2

dg3
− s2βM2

W

))
Ud̃g3∗

s3,1 U
ũg4
s4,1−

2mdg3 mug4 tβUd̃g3∗
s3,2 U

ũg4
s4,2

 

C
324

(
G0, G−, ũs3

g3, d̃s4,†
g4

)
=

[
e2CKM∗g3,g4Uũg3∗

s3,1 U
d̃g4
s4,1

2
√

2M2
Ws2

W

(
m2

dg4
−m2

ug3
− c2βM2

W

) ]

C
325

(
G0, G+, d̃s3

g3, ũs4,†
g4

)
=

[
−

e2CKMg4,g3Ud̃g3∗
s3,1 U

ũg4
s4,1

2
√

2M2
Ws2

W

(
m2

dg3
−m2

ug4
− c2βM2

W

) ]

C
340

(
H−, H+, ũs3

g3, ũs4,†
g4

)
=

 − ie2

12c2
WM2

Ws2
Wt2

β

 t2
β

(
δg3,g4c2β

(
1 + 2c2

W

)
M2

W + 6

(
3

∑
gn=1

CKMg4,gnCKM∗g3,gnm2
dgn

)
c2

Wt2
β

)
Uũg3∗

s3,1 U
ũg4
s4,1 +

2δg3,g4

(
3c2

Wm2
ug3
− 2c2βM2

Ws2
Wt2

β

)
Uũg3∗

s3,2 U
ũg4
s4,2




C
341

(
H−, G+, ũs3

g3, ũs4,†
g4

)
=

 ie2

12tβc2
WM2

Ws2
W

 tβ

(
6

(
3

∑
gn=1

CKMg4,gnCKM∗g3,gnm2
dgn

)
tβc2

W − δg3,g4s2β

(
1 + 2c2

W

)
M2

W

)
Uũg3∗

s3,1 U
ũg4
s4,1−

2δg3,g4

(
3c2

Wm2
ug3
− 2s2βtβM2

Ws2
W

)
Uũg3∗

s3,2 U
ũg4
s4,2




C
342

(
G−, H+, ũs3

g3, ũs4,†
g4

)
=

 ie2

12tβc2
WM2

Ws2
W

 tβ

(
6

(
3

∑
gn=1

CKMg4,gnCKM∗g3,gnm2
dgn

)
tβc2

W − δg3,g4s2β

(
1 + 2c2

W

)
M2

W

)
Uũg3∗

s3,1 U
ũg4
s4,1−

2δg3,g4

(
3c2

Wm2
ug3
− 2s2βtβM2

Ws2
W

)
Uũg3∗

s3,2 U
ũg4
s4,2




33



C
343

(
H−, H+, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2

12c2
WM2

Ws2
Wt2

β


(

6

(
3

∑
gn=1

CKMgn,g3CKM∗gn,g4m2
ugn

)
c2

W + δg3,g4c2β

(
1− 4c2

W

)
M2

Wt2
β

)
Ud̃g3∗

s3,1 U
d̃g4
s4,1 +

2δg3,g4t2
β

(
c2βM2

Ws2
W + 3c2

Wm2
dg3

t2
β

)
Ud̃g3∗

s3,2 U
d̃g4
s4,2




C
344

(
H−, G+, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2

12tβc2
WM2

Ws2
W


(

6

(
3

∑
gn=1

CKMgn,g3CKM∗gn,g4m2
ugn

)
c2

W + δg3,g4s2βtβ
(

1− 4c2
W

)
M2

W

)
Ud̃g3∗

s3,1 U
d̃g4
s4,1−

2δg3,g4tβ
(

3tβc2
Wm2

dg3
− s2βM2

Ws2
W

)
Ud̃g3∗

s3,2 U
d̃g4
s4,2




C
345

(
G−, H+, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2

12tβc2
WM2

Ws2
W


(

6

(
3

∑
gn=1

CKMgn,g3CKM∗gn,g4m2
ugn

)
c2

W + δg3,g4s2βtβ
(

1− 4c2
W

)
M2

W

)
Ud̃g3∗

s3,1 U
d̃g4
s4,1−

2δg3,g4tβ
(

3tβc2
Wm2

dg3
− s2βM2

Ws2
W

)
Ud̃g3∗

s3,2 U
d̃g4
s4,2




C
348

(
G−, G+, ũs3

g3, ũs4,†
g4

)
=

 − ie2

12c2
WM2

Ws2
W


(

6

(
3

∑
gn=1

CKMg4,gnCKM∗g3,gnm2
dgn

)
c2

W − δg3,g4c2β

(
1 + 2c2

W

)
M2

W

)
Uũg3∗

s3,1 U
ũg4
s4,1 +

2δg3,g4

(
3c2

Wm2
ug3

+ 2c2βM2
Ws2

W

)
Uũg3∗

s3,2 U
ũg4
s4,2




C
349

(
G−, G+, d̃s3

g3, d̃s4,†
g4

)
=

 − ie2

12c2
WM2

Ws2
W


(

6

(
3

∑
gn=1

CKMgn,g3CKM∗gn,g4m2
ugn

)
c2

W − δg3,g4c2β

(
1− 4c2

W

)
M2

W

)
Ud̃g3∗

s3,1 U
d̃g4
s4,1 +

2δg3,g4

(
3c2

Wm2
dg3
− c2βM2

Ws2
W

)
Ud̃g3∗

s3,2 U
d̃g4
s4,2




[SSSS] 2 Sleptons – 2 Squarks

C
373

(
d̃s1

g1, d̃s2,†
g2 , ẽs3

g3, ẽs4,†
g4

)
=


−

ie2δg1,g2δg3,g4

12c2
Wc2

βM2
Ws2

W



 c2
βM2

W

(
3c2

W − s2
W

)
U

d̃g1∗
s1,1 U

d̃g1
s2,1U ẽg3

s4,1−

2U
d̃g1∗
s1,2

(
c2
βM2

Ws2
WU

d̃g1
s2,2U ẽg3

s4,1 − 3mdg1 meg3 c2
WU

d̃g1
s2,1U ẽg3

s4,2

)
U ẽg3∗

s3,1 +

2

 2c2
βM2

Ws2
WU

d̃g1∗
s1,2 U

d̃g1
s2,2U ẽg3

s4,2 +

U
d̃g1∗
s1,1

(
3mdg1 meg3 c2

WU
d̃g1
s2,2U ẽg3

s4,1 + c2
βM2

Ws2
WU

d̃g1
s2,1U ẽg3

s4,2

) U ẽg3∗
s3,2





C
374

(
d̃s1

g1, d̃s2,†
g2 , ν̃g3, ν̃†g4

)
=

[
ie2δg1,g2δg3,g4

12c2
Ws2

W

((
1 + 2c2

W

)
U

d̃g1∗
s1,1 U

d̃g1
s2,1 + 2s2

WU
d̃g1∗
s1,2 U

d̃g1
s2,2

) ]

C
376

(
d̃s1

g1, ẽs2,†
g2 , ν̃g3, ũs4,†

g4

)
=

[
−

ie2CKMg4,g1δg2,g3U
ũg4
s4,1

2c2
βM2

Ws2
W

(
c2
βM2

WU
d̃g1∗
s1,1 U ẽg2

s2,1 + mdg1 meg2U
d̃g1∗
s1,2 U ẽg2

s2,2

) ]
34



C
377

(
ẽs1

g1, d̃s2,†
g2 , ũs3

g3, ν̃†g4

)
=

[
−

ie2δg1,g4CKM∗g3,g2Uũg3∗
s3,1

2c2
βM2

Ws2
W

(
c2
βM2

WU
ẽg1∗
s1,1 Ud̃g2

s2,1 + mdg2 meg1U
ẽg1∗
s1,2 Ud̃g2

s2,2

) ]

C
380

(
ẽs1

g1, ẽs2,†
g2 , ũs3

g3, ũs4,†
g4

)
=

 − ie2δg1,g2δg3,g4

12c2
Ws2

W

 2s2
WU

ẽg1∗
s1,2 U

ẽg1
s2,2

(
Uũg3∗

s3,1 Uũg3
s4,1 − 4Uũg3∗

s3,2 Uũg3
s4,2

)
−

U
ẽg1∗
s1,1 U

ẽg1
s2,1

((
1 + 2c2

W

)
Uũg3∗

s3,1 Uũg3
s4,1 − 4s2

WUũg3∗
s3,2 Uũg3

s4,2

)
 

C
382

(
ν̃g1, ν̃†g2, ũs3

g3, ũs4,†
g4

)
=

[
−

ie2δg1,g2δg3,g4

12c2
Ws2

W

((
3c2

W − s2
W

)
Uũg3∗

s3,1 Uũg3
s4,1 + 4s2

WUũg3∗
s3,2 Uũg3

s4,2

) ]

[SSVV] 2 Higgs – 2 Gauge Bosons

C
31

(
h0, h0, Z, Z

)
=

[
ie2

2c2
Ws2

W

]

C
32

(
h0, h0, W−, W+

)
=

[
ie2

2s2
W

]

C
33

(
G0, G0, Z, Z

)
=

[
ie2

2c2
Ws2

W

]

C
34

(
G0, G0, W−, W+

)
=

[
ie2

2s2
W

]

C
35

(
G−, G+,γ,γ

)
=
[

2ie2
]

C
36

(
G−, G+,γ, Z

)
=

[
ie2

cWsW

(
c2

W − s2
W

) ]

C
37

(
G−, G+, Z, Z

)
=

[
ie2

2c2
Ws2

W

(
c2

W − s2
W

)2
]

C
38

(
G−, G+, W−, W+

)
=

[
ie2

2s2
W

]

C
149

(
h0, H−,γ, W+

)
=

[
ie2cβ−α

2sW

]
35



C
150

(
h0, H−, Z, W+

)
=

[
− ie2cβ−α

2cW

]

C
151

(
h0, G−,γ, W+

)
=

[
ie2sβ−α

2sW

]

C
152

(
h0, G−, Z, W+

)
=

[
− ie2sβ−α

2cW

]

C
153

(
h0, H+,γ, W−

)
=

[
ie2cβ−α

2sW

]

C
154

(
h0, H+, Z, W−

)
=

[
− ie2cβ−α

2cW

]

C
155

(
h0, G+,γ, W−

)
=

[
ie2sβ−α

2sW

]

C
156

(
h0, G+, Z, W−

)
=

[
− ie2sβ−α

2cW

]

C
157

(
H0, H0, Z, Z

)
=

[
ie2

2c2
Ws2

W

]

C
158

(
H0, H0, W−, W+

)
=

[
ie2

2s2
W

]

C
159

(
H0, H−,γ, W+

)
=

[
− ie2sβ−α

2sW

]

C
160

(
H0, H−, Z, W+

)
=

[
ie2sβ−α

2cW

]

C
161

(
H0, G−,γ, W+

)
=

[
ie2cβ−α

2sW

]

C
162

(
H0, G−, Z, W+

)
=

[
− ie2cβ−α

2cW

]

C
163

(
H0, H+,γ, W−

)
=

[
− ie2sβ−α

2sW

]
36



C
164

(
H0, H+, Z, W−

)
=

[
ie2sβ−α

2cW

]

C
165

(
H0, G+,γ, W−

)
=

[
ie2cβ−α

2sW

]

C
166

(
H0, G+, Z, W−

)
=

[
− ie2cβ−α

2cW

]

C
167

(
A0, A0, Z, Z

)
=

[
ie2

2c2
Ws2

W

]

C
168

(
A0, A0, W−, W+

)
=

[
ie2

2s2
W

]

C
169

(
A0, H−,γ, W+

)
=

[
− e2

2sW

]

C
170

(
A0, H−, Z, W+

)
=

[
e2

2cW

]

C
171

(
A0, H+,γ, W−

)
=

[
e2

2sW

]

C
172

(
A0, H+, Z, W−

)
=

[
− e2

2cW

]

C
173

(
G0, G−,γ, W+

)
=

[
− e2

2sW

]

C
174

(
G0, G−, Z, W+

)
=

[
e2

2cW

]

C
175

(
G0, G+,γ, W−

)
=

[
e2

2sW

]

C
176

(
G0, G+, Z, W−

)
=

[
− e2

2cW

]
C
177

(
H−, H+,γ,γ

)
=
[

2ie2
]

C
178

(
H−, H+,γ, Z

)
=

[
ie2

cWsW

(
c2

W − s2
W

) ]
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C
179

(
H−, H+, Z, Z

)
=

[
ie2

2c2
Ws2

W

(
c2

W − s2
W

)2
]

C
180

(
H−, H+, W−, W+

)
=

[
ie2

2s2
W

]

[SSVV] 2 Sleptons – 2 Gauge Bosons

C
350

(
ν̃g1, ν̃†g2, Z, Z

)
=

[
ie2δg1,g2

2c2
Ws2

W

]

C
351

(
ẽs1

g1, ẽs2,†
g2 ,γ,γ

)
=
[

2ie2δg1,g2δs1,s2

]
C
352

(
ẽs1

g1, ẽs2,†
g2 ,γ, Z

)
=

[
ie2δg1,g2

cWsW

((
1− 2s2

W

)
U

ẽg1∗
s1,1 U

ẽg1
s2,1 − 2s2

WU
ẽg1∗
s1,2 U

ẽg1
s2,2

) ]

C
353

(
ẽs1

g1, ẽs2,†
g2 , Z, Z

)
=

[
ie2δg1,g2

2c2
Ws2

W

((
1− 2s2

W

)2
U

ẽg1∗
s1,1 U

ẽg1
s2,1 + 4s4

WU
ẽg1∗
s1,2 U

ẽg1
s2,2

) ]

C
362

(
ν̃g1, ẽs2,†

g2 ,γ, W−
)
=

[
−

ie2δg1,g2U
ẽg1
s2,1√

2sW

]

C
363

(
ẽs1

g1, ν̃†g2,γ, W+
)
=

[
−

ie2δg1,g2U ẽg2∗
s1,1√

2sW

]

C
366

(
ν̃g1, ẽs2,†

g2 , Z, W−
)
=

[
ie2δg1,g2U

ẽg1
s2,1√

2cW

]

C
367

(
ẽs1

g1, ν̃†g2, Z, W+
)
=

[
ie2δg1,g2U ẽg2∗

s1,1√
2cW

]

C
368

(
ν̃g1, ν̃†g2, W−, W+

)
=

[
ie2δg1,g2

2s2
W

]

C
369

(
ẽs1

g1, ẽs2,†
g2 , W−, W+

)
=

[
ie2δg1,g2U

ẽg1∗
s1,1 U

ẽg1
s2,1

2s2
W

]
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[SSVV] 2 Squarks – 2 Gauge Bosons

C
354

(
ũs1

g1, ũs2,†
g2 ,γ,γ

)
=

[
8
9

ie2δg1,g2δs1,s2

]

C
355

(
ũs1

g1, ũs2,†
g2 ,γ, Z

)
=

[
2ie2δg1,g2

9cWsW

((
3− 4s2

W

)
U

ũg1∗
s1,1 U

ũg1
s2,1 − 4s2

WU
ũg1∗
s1,2 U

ũg1
s2,2

) ]

C
356

(
ũs1

g1, ũs2,†
g2 , Z, Z

)
=

[
ie2δg1,g2

18c2
Ws2

W

((
3− 4s2

W

)2
U

ũg1∗
s1,1 U

ũg1
s2,1 + 16s4

WU
ũg1∗
s1,2 U

ũg1
s2,2

) ]

C
357

(
d̃s1

g1, d̃s2,†
g2 ,γ,γ

)
=

[
2
9

ie2δg1,g2δs1,s2

]

C
358

(
d̃s1

g1, d̃s2,†
g2 ,γ, Z

)
=

[
ie2δg1,g2

9cWsW

((
3− 2s2

W

)
U

d̃g1∗
s1,1 U

d̃g1
s2,1 − 2s2

WU
d̃g1∗
s1,2 U

d̃g1
s2,2

) ]

C
359

(
d̃s1

g1, d̃s2,†
g2 , Z, Z

)
=

[
ie2δg1,g2

18c2
Ws2

W

((
3− 2s2

W

)2
U

d̃g1∗
s1,1 U

d̃g1
s2,1 + 4s4

WU
d̃g1∗
s1,2 U

d̃g1
s2,2

) ]

C
360

(
ũs1

g1, d̃s2,†
g2 ,γ, W−

)
=

[
ie2CKM∗g1,g2U

ũg1∗
s1,1 Ud̃g2

s2,1

3
√

2sW

]

C
361

(
d̃s1

g1, ũs2,†
g2 ,γ, W+

)
=

[
ie2CKMg2,g1U

d̃g1∗
s1,1 Uũg2

s2,1

3
√

2sW

]

C
364

(
ũs1

g1, d̃s2,†
g2 , Z, W−

)
=

[
−

ie2CKM∗g1,g2U
ũg1∗
s1,1 Ud̃g2

s2,1

3
√

2cW

]

C
365

(
d̃s1

g1, ũs2,†
g2 , Z, W+

)
=

[
−

ie2CKMg2,g1U
d̃g1∗
s1,1 Uũg2

s2,1

3
√

2cW

]

C
370

(
ũs1

g1, ũs2,†
g2 , W−, W+

)
=

[
ie2δg1,g2U

ũg1∗
s1,1 U

ũg1
s2,1

2s2
W

]

C
371

(
d̃s1

g1, d̃s2,†
g2 , W−, W+

)
=

[
ie2δg1,g2U

d̃g1∗
s1,1 U

d̃g1
s2,1

2s2
W

]
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[VVVV] 4 Gauge Bosons

C
39

(
γ,γ, W−, W+

)
= ie2



−2

1

1



C
40

(
γ, Z, W−, W+

)
=

ie2cW

sW



−2

1

1



C
41

(
Z, Z, W−, W+

)
=

ie2c2
W

s2
W



−2

1

1



C
42

(
W−, W−, W+, W+

)
=

ie2

s2
W



2

−1

−1
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