
Basis Warsaw up (EFT SMEFT)
Variant of the Warsaw basis where the up-type quark mass matrix (rather than
the down-type quark) is diagonal.

Sectors
The effective Lagrangian is defined as

Leff = −Heff =
∑

Oi=O†
i

CiOi +
∑

Oi 6=O†
i

(
CiOi + C∗i O

†
i

)
.

dB=de=dmu=dtau=0

WC name Operator Type
G fABCGAνµ GBρν GCµρ R
Gtilde fABCG̃Aνµ GBρν GCµρ R
W εIJKW Iν

µ W Jρ
ν WKµ

ρ R
Wtilde εIJKW̃ Iν

µ W Jρ
ν WKµ

ρ R
phi

(
ϕ†ϕ

)3 R
phiBox

(
ϕ†ϕ

)
�
(
ϕ†ϕ

)
R

phiD
(
ϕ†Dµϕ

)∗ (
ϕ†Dµϕ

)
R

phiG ϕ†ϕGAµνG
Aµν R

phiB ϕ†ϕBµνB
µν R

phiW ϕ†ϕW I
µνW

Iµν R
phiWB ϕ†τ IϕW I

µνB
µν R

phiGtilde ϕ†ϕG̃AµνG
Aµν R

phiBtilde ϕ†ϕB̃µνB
µν R

phiWtilde ϕ†ϕW̃ I
µνW

Iµν R
phiWtildeB ϕ†τ IϕW̃ I

µνB
µν R

uphi_11
(
ϕ†ϕ

)
(q̄1u1ϕ̃) C

uphi_12
(
ϕ†ϕ

)
(q̄1u2ϕ̃) C

uphi_13
(
ϕ†ϕ

)
(q̄1u3ϕ̃) C

uphi_21
(
ϕ†ϕ

)
(q̄2u1ϕ̃) C

uphi_22
(
ϕ†ϕ

)
(q̄2u2ϕ̃) C

uphi_23
(
ϕ†ϕ

)
(q̄2u3ϕ̃) C

uphi_31
(
ϕ†ϕ

)
(q̄3u1ϕ̃) C

uphi_32
(
ϕ†ϕ

)
(q̄3u2ϕ̃) C

uphi_33
(
ϕ†ϕ

)
(q̄3u3ϕ̃) C

dphi_11
(
ϕ†ϕ

)
(q̄1d1ϕ) C

dphi_12
(
ϕ†ϕ

)
(q̄1d2ϕ) C

dphi_13
(
ϕ†ϕ

)
(q̄1d3ϕ) C

dphi_21
(
ϕ†ϕ

)
(q̄2d1ϕ) C

dphi_22
(
ϕ†ϕ

)
(q̄2d2ϕ) C
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WC name Operator Type
dphi_23

(
ϕ†ϕ

)
(q̄2d3ϕ) C

dphi_31
(
ϕ†ϕ

)
(q̄3d1ϕ) C

dphi_32
(
ϕ†ϕ

)
(q̄3d2ϕ) C

dphi_33
(
ϕ†ϕ

)
(q̄3d3ϕ) C

ephi_11
(
ϕ†ϕ

) (¯̀1e1ϕ
)

C
ephi_22

(
ϕ†ϕ

) (¯̀2e2ϕ
)

C
ephi_33

(
ϕ†ϕ

) (¯̀3e3ϕ
)

C
eW_11

(¯̀1σ
µνe1

)
τ IϕW I

µν C
eW_22

(¯̀2σ
µνe2

)
τ IϕW I

µν C
eW_33

(¯̀3σ
µνe3

)
τ IϕW I

µν C
eB_11

(¯̀1σ
µνe1

)
ϕBµν C

eB_22
(¯̀2σ

µνe2
)
ϕBµν C

eB_33
(¯̀3σ

µνe3
)
ϕBµν C

uG_11
(
q̄1σ

µνTAu1
)
ϕ̃GAµν C

uG_12
(
q̄1σ

µνTAu2
)
ϕ̃GAµν C

uG_13
(
q̄1σ

µνTAu3
)
ϕ̃GAµν C

uG_21
(
q̄2σ

µνTAu1
)
ϕ̃GAµν C

uG_22
(
q̄2σ

µνTAu2
)
ϕ̃GAµν C

uG_23
(
q̄2σ

µνTAu3
)
ϕ̃GAµν C

uG_31
(
q̄3σ

µνTAu1
)
ϕ̃GAµν C

uG_32
(
q̄3σ

µνTAu2
)
ϕ̃GAµν C

uG_33
(
q̄3σ

µνTAu3
)
ϕ̃GAµν C

uW_11 (q̄1σ
µνu1) τ I ϕ̃W I

µν C
uW_12 (q̄1σ

µνu2) τ I ϕ̃W I
µν C

uW_13 (q̄1σ
µνu3) τ I ϕ̃W I

µν C
uW_21 (q̄2σ

µνu1) τ I ϕ̃W I
µν C

uW_22 (q̄2σ
µνu2) τ I ϕ̃W I

µν C
uW_23 (q̄2σ

µνu3) τ I ϕ̃W I
µν C

uW_31 (q̄3σ
µνu1) τ I ϕ̃W I

µν C
uW_32 (q̄3σ

µνu2) τ I ϕ̃W I
µν C

uW_33 (q̄3σ
µνu3) τ I ϕ̃W I

µν C
uB_11 (q̄1σ

µνu1) ϕ̃Bµν C
uB_12 (q̄1σ

µνu2) ϕ̃Bµν C
uB_13 (q̄1σ

µνu3) ϕ̃Bµν C
uB_21 (q̄2σ

µνu1) ϕ̃Bµν C
uB_22 (q̄2σ

µνu2) ϕ̃Bµν C
uB_23 (q̄2σ

µνu3) ϕ̃Bµν C
uB_31 (q̄3σ

µνu1) ϕ̃Bµν C
uB_32 (q̄3σ

µνu2) ϕ̃Bµν C
uB_33 (q̄3σ

µνu3) ϕ̃Bµν C
dG_11

(
q̄1σ

µνTAd1
)
ϕGAµν C

dG_12
(
q̄1σ

µνTAd2
)
ϕGAµν C

dG_13
(
q̄1σ

µνTAd3
)
ϕGAµν C
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WC name Operator Type
dG_21

(
q̄2σ

µνTAd1
)
ϕGAµν C

dG_22
(
q̄2σ

µνTAd2
)
ϕGAµν C

dG_23
(
q̄2σ

µνTAd3
)
ϕGAµν C

dG_31
(
q̄3σ

µνTAd1
)
ϕGAµν C

dG_32
(
q̄3σ

µνTAd2
)
ϕGAµν C

dG_33
(
q̄3σ

µνTAd3
)
ϕGAµν C

dW_11 (q̄1σ
µνd1) τ IϕW I

µν C
dW_12 (q̄1σ

µνd2) τ IϕW I
µν C

dW_13 (q̄1σ
µνd3) τ IϕW I

µν C
dW_21 (q̄2σ

µνd1) τ IϕW I
µν C

dW_22 (q̄2σ
µνd2) τ IϕW I

µν C
dW_23 (q̄2σ

µνd3) τ IϕW I
µν C

dW_31 (q̄3σ
µνd1) τ IϕW I

µν C
dW_32 (q̄3σ

µνd2) τ IϕW I
µν C

dW_33 (q̄3σ
µνd3) τ IϕW I

µν C
dB_11 (q̄1σ

µνd1)ϕBµν C
dB_12 (q̄1σ

µνd2)ϕBµν C
dB_13 (q̄1σ

µνd3)ϕBµν C
dB_21 (q̄2σ

µνd1)ϕBµν C
dB_22 (q̄2σ

µνd2)ϕBµν C
dB_23 (q̄2σ

µνd3)ϕBµν C
dB_31 (q̄3σ

µνd1)ϕBµν C
dB_32 (q̄3σ

µνd2)ϕBµν C
dB_33 (q̄3σ

µνd3)ϕBµν C

phil1_11
(
ϕ†i
↔
Dµϕ

)(¯̀1γ
µ`1
)

R

phil1_22
(
ϕ†i
↔
Dµϕ

)(¯̀2γ
µ`2
)

R

phil1_33
(
ϕ†i
↔
Dµϕ

)(¯̀3γ
µ`3
)

R

phil3_11
(
ϕ†i
↔
D
I

µϕ

)(¯̀1τ
Iγµ`1

)
R

phil3_22
(
ϕ†i
↔
D
I

µϕ

)(¯̀2τ
Iγµ`2

)
R

phil3_33
(
ϕ†i
↔
D
I

µϕ

)(¯̀3τ
Iγµ`3

)
R

phie_11
(
ϕ†i
↔
Dµϕ

)
(ē1γ

µe1) R

phie_22
(
ϕ†i
↔
Dµϕ

)
(ē2γ

µe2) R

phie_33
(
ϕ†i
↔
Dµϕ

)
(ē3γ

µe3) R

phiq1_11
(
ϕ†i
↔
Dµϕ

)
(q̄1γ

µq1) R
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WC name Operator Type

phiq1_12
(
ϕ†i
↔
Dµϕ

)
(q̄1γ

µq2) C

phiq1_13
(
ϕ†i
↔
Dµϕ

)
(q̄1γ

µq3) C

phiq1_22
(
ϕ†i
↔
Dµϕ

)
(q̄2γ

µq2) R

phiq1_23
(
ϕ†i
↔
Dµϕ

)
(q̄2γ

µq3) C

phiq1_33
(
ϕ†i
↔
Dµϕ

)
(q̄3γ

µq3) R

phiq3_11
(
ϕ†i
↔
D
I

µϕ

)(
q̄1τ

Iγµq1
)

R

phiq3_12
(
ϕ†i
↔
D
I

µϕ

)(
q̄1τ

Iγµq2
)

C

phiq3_13
(
ϕ†i
↔
D
I

µϕ

)(
q̄1τ

Iγµq3
)

C

phiq3_22
(
ϕ†i
↔
D
I

µϕ

)(
q̄2τ

Iγµq2
)

R

phiq3_23
(
ϕ†i
↔
D
I

µϕ

)(
q̄2τ

Iγµq3
)

C

phiq3_33
(
ϕ†i
↔
D
I

µϕ

)(
q̄3τ

Iγµq3
)

R

phiu_11
(
ϕ†i
↔
Dµϕ

)
(ū1γ

µu1) R

phiu_12
(
ϕ†i
↔
Dµϕ

)
(ū1γ

µu2) C

phiu_13
(
ϕ†i
↔
Dµϕ

)
(ū1γ

µu3) C

phiu_22
(
ϕ†i
↔
Dµϕ

)
(ū2γ

µu2) R

phiu_23
(
ϕ†i
↔
Dµϕ

)
(ū2γ

µu3) C

phiu_33
(
ϕ†i
↔
Dµϕ

)
(ū3γ

µu3) R

phid_11
(
ϕ†i
↔
Dµϕ

)(
d̄1γ

µd1
)

R

phid_12
(
ϕ†i
↔
Dµϕ

)(
d̄1γ

µd2
)

C

phid_13
(
ϕ†i
↔
Dµϕ

)(
d̄1γ

µd3
)

C

phid_22
(
ϕ†i
↔
Dµϕ

)(
d̄2γ

µd2
)

R

phid_23
(
ϕ†i
↔
Dµϕ

)(
d̄2γ

µd3
)

C
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WC name Operator Type

phid_33
(
ϕ†i
↔
Dµϕ

)(
d̄3γ

µd3
)

R

phiud_11
(
ϕ̃†iDµϕ

)
(ū1γ

µd1) C
phiud_12

(
ϕ̃†iDµϕ

)
(ū1γ

µd2) C
phiud_13

(
ϕ̃†iDµϕ

)
(ū1γ

µd3) C
phiud_21

(
ϕ̃†iDµϕ

)
(ū2γ

µd1) C
phiud_22

(
ϕ̃†iDµϕ

)
(ū2γ

µd2) C
phiud_23

(
ϕ̃†iDµϕ

)
(ū2γ

µd3) C
phiud_31

(
ϕ̃†iDµϕ

)
(ū3γ

µd1) C
phiud_32

(
ϕ̃†iDµϕ

)
(ū3γ

µd2) C
phiud_33

(
ϕ̃†iDµϕ

)
(ū3γ

µd3) C
ll_1111

(¯̀1γµ`1
) (¯̀1γ

µ`1
)

R
ll_1122

(¯̀1γµ`1
) (¯̀2γ

µ`2
)

R
ll_1133

(¯̀1γµ`1
) (¯̀3γ

µ`3
)

R
ll_1221

(¯̀1γµ`2
) (¯̀2γ

µ`1
)

R
ll_1331

(¯̀1γµ`3
) (¯̀3γ

µ`1
)

R
ll_2222

(¯̀2γµ`2
) (¯̀2γ

µ`2
)

R
ll_2233

(¯̀2γµ`2
) (¯̀3γ

µ`3
)

R
ll_2332

(¯̀2γµ`3
) (¯̀3γ

µ`2
)

R
ll_3333

(¯̀3γµ`3
) (¯̀3γ

µ`3
)

R
qq1_1111 (q̄1γµq1) (q̄1γ

µq1) R
qq1_1112 (q̄1γµq1) (q̄1γ

µq2) C
qq1_1113 (q̄1γµq1) (q̄1γ

µq3) C
qq1_1122 (q̄1γµq1) (q̄2γ

µq2) R
qq1_1123 (q̄1γµq1) (q̄2γ

µq3) C
qq1_1133 (q̄1γµq1) (q̄3γ

µq3) R
qq1_1212 (q̄1γµq2) (q̄1γ

µq2) C
qq1_1213 (q̄1γµq2) (q̄1γ

µq3) C
qq1_1221 (q̄1γµq2) (q̄2γ

µq1) R
qq1_1222 (q̄1γµq2) (q̄2γ

µq2) C
qq1_1223 (q̄1γµq2) (q̄2γ

µq3) C
qq1_1231 (q̄1γµq2) (q̄3γ

µq1) C
qq1_1232 (q̄1γµq2) (q̄3γ

µq2) C
qq1_1233 (q̄1γµq2) (q̄3γ

µq3) C
qq1_1313 (q̄1γµq3) (q̄1γ

µq3) C
qq1_1322 (q̄1γµq3) (q̄2γ

µq2) C
qq1_1323 (q̄1γµq3) (q̄2γ

µq3) C
qq1_1331 (q̄1γµq3) (q̄3γ

µq1) R
qq1_1332 (q̄1γµq3) (q̄3γ

µq2) C
qq1_1333 (q̄1γµq3) (q̄3γ

µq3) C
qq1_2222 (q̄2γµq2) (q̄2γ

µq2) R
qq1_2223 (q̄2γµq2) (q̄2γ

µq3) C
qq1_2233 (q̄2γµq2) (q̄3γ

µq3) R
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WC name Operator Type
qq1_2323 (q̄2γµq3) (q̄2γ

µq3) C
qq1_2332 (q̄2γµq3) (q̄3γ

µq2) R
qq1_2333 (q̄2γµq3) (q̄3γ

µq3) C
qq1_3333 (q̄3γµq3) (q̄3γ

µq3) R
qq3_1111

(
q̄1γµτ

Iq1
) (
q̄1γ

µτ Iq1
)

R
qq3_1112

(
q̄1γµτ

Iq1
) (
q̄1γ

µτ Iq2
)

C
qq3_1113

(
q̄1γµτ

Iq1
) (
q̄1γ

µτ Iq3
)

C
qq3_1122

(
q̄1γµτ

Iq1
) (
q̄2γ

µτ Iq2
)

R
qq3_1123

(
q̄1γµτ

Iq1
) (
q̄2γ

µτ Iq3
)

C
qq3_1133

(
q̄1γµτ

Iq1
) (
q̄3γ

µτ Iq3
)

R
qq3_1212

(
q̄1γµτ

Iq2
) (
q̄1γ

µτ Iq2
)

C
qq3_1213

(
q̄1γµτ

Iq2
) (
q̄1γ

µτ Iq3
)

C
qq3_1221

(
q̄1γµτ

Iq2
) (
q̄2γ

µτ Iq1
)

R
qq3_1222

(
q̄1γµτ

Iq2
) (
q̄2γ

µτ Iq2
)

C
qq3_1223

(
q̄1γµτ

Iq2
) (
q̄2γ

µτ Iq3
)

C
qq3_1231

(
q̄1γµτ

Iq2
) (
q̄3γ

µτ Iq1
)

C
qq3_1232

(
q̄1γµτ

Iq2
) (
q̄3γ

µτ Iq2
)

C
qq3_1233

(
q̄1γµτ

Iq2
) (
q̄3γ

µτ Iq3
)

C
qq3_1313

(
q̄1γµτ

Iq3
) (
q̄1γ

µτ Iq3
)

C
qq3_1322

(
q̄1γµτ

Iq3
) (
q̄2γ

µτ Iq2
)

C
qq3_1323

(
q̄1γµτ

Iq3
) (
q̄2γ

µτ Iq3
)

C
qq3_1331

(
q̄1γµτ

Iq3
) (
q̄3γ

µτ Iq1
)

R
qq3_1332

(
q̄1γµτ

Iq3
) (
q̄3γ

µτ Iq2
)

C
qq3_1333

(
q̄1γµτ

Iq3
) (
q̄3γ

µτ Iq3
)

C
qq3_2222

(
q̄2γµτ

Iq2
) (
q̄2γ

µτ Iq2
)

R
qq3_2223

(
q̄2γµτ

Iq2
) (
q̄2γ

µτ Iq3
)

C
qq3_2233

(
q̄2γµτ

Iq2
) (
q̄3γ

µτ Iq3
)

R
qq3_2323

(
q̄2γµτ

Iq3
) (
q̄2γ

µτ Iq3
)

C
qq3_2332

(
q̄2γµτ

Iq3
) (
q̄3γ

µτ Iq2
)

R
qq3_2333

(
q̄2γµτ

Iq3
) (
q̄3γ

µτ Iq3
)

C
qq3_3333

(
q̄3γµτ

Iq3
) (
q̄3γ

µτ Iq3
)

R
lq1_1111

(¯̀1γµ`1
)

(q̄1γ
µq1) R

lq1_1112
(¯̀1γµ`1

)
(q̄1γ

µq2) C
lq1_1113

(¯̀1γµ`1
)

(q̄1γ
µq3) C

lq1_1122
(¯̀1γµ`1

)
(q̄2γ

µq2) R
lq1_1123

(¯̀1γµ`1
)

(q̄2γ
µq3) C

lq1_1133
(¯̀1γµ`1

)
(q̄3γ

µq3) R
lq1_2211

(¯̀2γµ`2
)

(q̄1γ
µq1) R

lq1_2212
(¯̀2γµ`2

)
(q̄1γ

µq2) C
lq1_2213

(¯̀2γµ`2
)

(q̄1γ
µq3) C

lq1_2222
(¯̀2γµ`2

)
(q̄2γ

µq2) R
lq1_2223

(¯̀2γµ`2
)

(q̄2γ
µq3) C

lq1_2233
(¯̀2γµ`2

)
(q̄3γ

µq3) R
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WC name Operator Type

lq1_3311
(¯̀3γµ`3

)
(q̄1γ

µq1) R
lq1_3312

(¯̀3γµ`3
)

(q̄1γ
µq2) C

lq1_3313
(¯̀3γµ`3

)
(q̄1γ

µq3) C
lq1_3322

(¯̀3γµ`3
)

(q̄2γ
µq2) R

lq1_3323
(¯̀3γµ`3

)
(q̄2γ

µq3) C
lq1_3333

(¯̀3γµ`3
)

(q̄3γ
µq3) R

lq3_1111
(¯̀1γµτ

I`1
) (
q̄1γ

µτ Iq1
)

R
lq3_1112

(¯̀1γµτ
I`1
) (
q̄1γ

µτ Iq2
)

C
lq3_1113

(¯̀1γµτ
I`1
) (
q̄1γ

µτ Iq3
)

C
lq3_1122

(¯̀1γµτ
I`1
) (
q̄2γ

µτ Iq2
)

R
lq3_1123

(¯̀1γµτ
I`1
) (
q̄2γ

µτ Iq3
)

C
lq3_1133

(¯̀1γµτ
I`1
) (
q̄3γ

µτ Iq3
)

R
lq3_2211

(¯̀2γµτ
I`2
) (
q̄1γ

µτ Iq1
)

R
lq3_2212

(¯̀2γµτ
I`2
) (
q̄1γ

µτ Iq2
)

C
lq3_2213

(¯̀2γµτ
I`2
) (
q̄1γ

µτ Iq3
)

C
lq3_2222

(¯̀2γµτ
I`2
) (
q̄2γ

µτ Iq2
)

R
lq3_2223

(¯̀2γµτ
I`2
) (
q̄2γ

µτ Iq3
)

C
lq3_2233

(¯̀2γµτ
I`2
) (
q̄3γ

µτ Iq3
)

R
lq3_3311

(¯̀3γµτ
I`3
) (
q̄1γ

µτ Iq1
)

R
lq3_3312

(¯̀3γµτ
I`3
) (
q̄1γ

µτ Iq2
)

C
lq3_3313

(¯̀3γµτ
I`3
) (
q̄1γ

µτ Iq3
)

C
lq3_3322

(¯̀3γµτ
I`3
) (
q̄2γ

µτ Iq2
)

R
lq3_3323

(¯̀3γµτ
I`3
) (
q̄2γ

µτ Iq3
)

C
lq3_3333

(¯̀3γµτ
I`3
) (
q̄3γ

µτ Iq3
)

R
ee_1111 (ē1γµe1) (ē1γ

µe1) R
ee_1122 (ē1γµe1) (ē2γ

µe2) R
ee_1133 (ē1γµe1) (ē3γ

µe3) R
ee_2222 (ē2γµe2) (ē2γ

µe2) R
ee_2233 (ē2γµe2) (ē3γ

µe3) R
ee_3333 (ē3γµe3) (ē3γ

µe3) R
uu_1111 (ū1γµu1) (ū1γ

µu1) R
uu_1112 (ū1γµu1) (ū1γ

µu2) C
uu_1113 (ū1γµu1) (ū1γ

µu3) C
uu_1122 (ū1γµu1) (ū2γ

µu2) R
uu_1123 (ū1γµu1) (ū2γ

µu3) C
uu_1133 (ū1γµu1) (ū3γ

µu3) R
uu_1212 (ū1γµu2) (ū1γ

µu2) C
uu_1213 (ū1γµu2) (ū1γ

µu3) C
uu_1221 (ū1γµu2) (ū2γ

µu1) R
uu_1222 (ū1γµu2) (ū2γ

µu2) C
uu_1223 (ū1γµu2) (ū2γ

µu3) C
uu_1231 (ū1γµu2) (ū3γ

µu1) C
uu_1232 (ū1γµu2) (ū3γ

µu2) C
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WC name Operator Type
uu_1233 (ū1γµu2) (ū3γ

µu3) C
uu_1313 (ū1γµu3) (ū1γ

µu3) C
uu_1322 (ū1γµu3) (ū2γ

µu2) C
uu_1323 (ū1γµu3) (ū2γ

µu3) C
uu_1331 (ū1γµu3) (ū3γ

µu1) R
uu_1332 (ū1γµu3) (ū3γ

µu2) C
uu_1333 (ū1γµu3) (ū3γ

µu3) C
uu_2222 (ū2γµu2) (ū2γ

µu2) R
uu_2223 (ū2γµu2) (ū2γ

µu3) C
uu_2233 (ū2γµu2) (ū3γ

µu3) R
uu_2323 (ū2γµu3) (ū2γ

µu3) C
uu_2332 (ū2γµu3) (ū3γ

µu2) R
uu_2333 (ū2γµu3) (ū3γ

µu3) C
uu_3333 (ū3γµu3) (ū3γ

µu3) R
dd_1111

(
d̄1γµd1

) (
d̄1γ

µd1
)

R
dd_1112

(
d̄1γµd1

) (
d̄1γ

µd2
)

C
dd_1113

(
d̄1γµd1

) (
d̄1γ

µd3
)

C
dd_1122

(
d̄1γµd1

) (
d̄2γ

µd2
)

R
dd_1123

(
d̄1γµd1

) (
d̄2γ

µd3
)

C
dd_1133

(
d̄1γµd1

) (
d̄3γ

µd3
)

R
dd_1212

(
d̄1γµd2

) (
d̄1γ

µd2
)

C
dd_1213

(
d̄1γµd2

) (
d̄1γ

µd3
)

C
dd_1221

(
d̄1γµd2

) (
d̄2γ

µd1
)

R
dd_1222

(
d̄1γµd2

) (
d̄2γ

µd2
)

C
dd_1223

(
d̄1γµd2

) (
d̄2γ

µd3
)

C
dd_1231

(
d̄1γµd2

) (
d̄3γ

µd1
)

C
dd_1232

(
d̄1γµd2

) (
d̄3γ

µd2
)

C
dd_1233

(
d̄1γµd2

) (
d̄3γ

µd3
)

C
dd_1313

(
d̄1γµd3

) (
d̄1γ

µd3
)

C
dd_1322

(
d̄1γµd3

) (
d̄2γ

µd2
)

C
dd_1323

(
d̄1γµd3

) (
d̄2γ

µd3
)

C
dd_1331

(
d̄1γµd3

) (
d̄3γ

µd1
)

R
dd_1332

(
d̄1γµd3

) (
d̄3γ

µd2
)

C
dd_1333

(
d̄1γµd3

) (
d̄3γ

µd3
)

C
dd_2222

(
d̄2γµd2

) (
d̄2γ

µd2
)

R
dd_2223

(
d̄2γµd2

) (
d̄2γ

µd3
)

C
dd_2233

(
d̄2γµd2

) (
d̄3γ

µd3
)

R
dd_2323

(
d̄2γµd3

) (
d̄2γ

µd3
)

C
dd_2332

(
d̄2γµd3

) (
d̄3γ

µd2
)

R
dd_2333

(
d̄2γµd3

) (
d̄3γ

µd3
)

C
dd_3333

(
d̄3γµd3

) (
d̄3γ

µd3
)

R
eu_1111 (ē1γµe1) (ū1γ

µu1) R
eu_1112 (ē1γµe1) (ū1γ

µu2) C
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WC name Operator Type
eu_1113 (ē1γµe1) (ū1γ

µu3) C
eu_1122 (ē1γµe1) (ū2γ

µu2) R
eu_1123 (ē1γµe1) (ū2γ

µu3) C
eu_1133 (ē1γµe1) (ū3γ

µu3) R
eu_2211 (ē2γµe2) (ū1γ

µu1) R
eu_2212 (ē2γµe2) (ū1γ

µu2) C
eu_2213 (ē2γµe2) (ū1γ

µu3) C
eu_2222 (ē2γµe2) (ū2γ

µu2) R
eu_2223 (ē2γµe2) (ū2γ

µu3) C
eu_2233 (ē2γµe2) (ū3γ

µu3) R
eu_3311 (ē3γµe3) (ū1γ

µu1) R
eu_3312 (ē3γµe3) (ū1γ

µu2) C
eu_3313 (ē3γµe3) (ū1γ

µu3) C
eu_3322 (ē3γµe3) (ū2γ

µu2) R
eu_3323 (ē3γµe3) (ū2γ

µu3) C
eu_3333 (ē3γµe3) (ū3γ

µu3) R
ed_1111 (ē1γµe1)

(
d̄1γ

µd1
)

R
ed_1112 (ē1γµe1)

(
d̄1γ

µd2
)

C
ed_1113 (ē1γµe1)

(
d̄1γ

µd3
)

C
ed_1122 (ē1γµe1)

(
d̄2γ

µd2
)

R
ed_1123 (ē1γµe1)

(
d̄2γ

µd3
)

C
ed_1133 (ē1γµe1)

(
d̄3γ

µd3
)

R
ed_2211 (ē2γµe2)

(
d̄1γ

µd1
)

R
ed_2212 (ē2γµe2)

(
d̄1γ

µd2
)

C
ed_2213 (ē2γµe2)

(
d̄1γ

µd3
)

C
ed_2222 (ē2γµe2)

(
d̄2γ

µd2
)

R
ed_2223 (ē2γµe2)

(
d̄2γ

µd3
)

C
ed_2233 (ē2γµe2)

(
d̄3γ

µd3
)

R
ed_3311 (ē3γµe3)

(
d̄1γ

µd1
)

R
ed_3312 (ē3γµe3)

(
d̄1γ

µd2
)

C
ed_3313 (ē3γµe3)

(
d̄1γ

µd3
)

C
ed_3322 (ē3γµe3)

(
d̄2γ

µd2
)

R
ed_3323 (ē3γµe3)

(
d̄2γ

µd3
)

C
ed_3333 (ē3γµe3)

(
d̄3γ

µd3
)

R
ud1_1111 (ū1γµu1)

(
d̄1γ

µd1
)

R
ud1_1112 (ū1γµu1)

(
d̄1γ

µd2
)

C
ud1_1113 (ū1γµu1)

(
d̄1γ

µd3
)

C
ud1_1122 (ū1γµu1)

(
d̄2γ

µd2
)

R
ud1_1123 (ū1γµu1)

(
d̄2γ

µd3
)

C
ud1_1133 (ū1γµu1)

(
d̄3γ

µd3
)

R
ud1_1211 (ū1γµu2)

(
d̄1γ

µd1
)

C
ud1_1212 (ū1γµu2)

(
d̄1γ

µd2
)

C
ud1_1213 (ū1γµu2)

(
d̄1γ

µd3
)

C
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WC name Operator Type

ud1_1221 (ū1γµu2)
(
d̄2γ

µd1
)

C
ud1_1222 (ū1γµu2)

(
d̄2γ

µd2
)

C
ud1_1223 (ū1γµu2)

(
d̄2γ

µd3
)

C
ud1_1231 (ū1γµu2)

(
d̄3γ

µd1
)

C
ud1_1232 (ū1γµu2)

(
d̄3γ

µd2
)

C
ud1_1233 (ū1γµu2)

(
d̄3γ

µd3
)

C
ud1_1311 (ū1γµu3)

(
d̄1γ

µd1
)

C
ud1_1312 (ū1γµu3)

(
d̄1γ

µd2
)

C
ud1_1313 (ū1γµu3)

(
d̄1γ

µd3
)

C
ud1_1321 (ū1γµu3)

(
d̄2γ

µd1
)

C
ud1_1322 (ū1γµu3)

(
d̄2γ

µd2
)

C
ud1_1323 (ū1γµu3)

(
d̄2γ

µd3
)

C
ud1_1331 (ū1γµu3)

(
d̄3γ

µd1
)

C
ud1_1332 (ū1γµu3)

(
d̄3γ

µd2
)

C
ud1_1333 (ū1γµu3)

(
d̄3γ

µd3
)

C
ud1_2211 (ū2γµu2)

(
d̄1γ

µd1
)

R
ud1_2212 (ū2γµu2)

(
d̄1γ

µd2
)

C
ud1_2213 (ū2γµu2)

(
d̄1γ

µd3
)

C
ud1_2222 (ū2γµu2)

(
d̄2γ

µd2
)

R
ud1_2223 (ū2γµu2)

(
d̄2γ

µd3
)

C
ud1_2233 (ū2γµu2)

(
d̄3γ

µd3
)

R
ud1_2311 (ū2γµu3)

(
d̄1γ

µd1
)

C
ud1_2312 (ū2γµu3)

(
d̄1γ

µd2
)

C
ud1_2313 (ū2γµu3)

(
d̄1γ

µd3
)

C
ud1_2321 (ū2γµu3)

(
d̄2γ

µd1
)

C
ud1_2322 (ū2γµu3)

(
d̄2γ

µd2
)

C
ud1_2323 (ū2γµu3)

(
d̄2γ

µd3
)

C
ud1_2331 (ū2γµu3)

(
d̄3γ

µd1
)

C
ud1_2332 (ū2γµu3)

(
d̄3γ

µd2
)

C
ud1_2333 (ū2γµu3)

(
d̄3γ

µd3
)

C
ud1_3311 (ū3γµu3)

(
d̄1γ

µd1
)

R
ud1_3312 (ū3γµu3)

(
d̄1γ

µd2
)

C
ud1_3313 (ū3γµu3)

(
d̄1γ

µd3
)

C
ud1_3322 (ū3γµu3)

(
d̄2γ

µd2
)

R
ud1_3323 (ū3γµu3)

(
d̄2γ

µd3
)

C
ud1_3333 (ū3γµu3)

(
d̄3γ

µd3
)

R
ud8_1111

(
ū1γµT

Au1
) (
d̄1γ

µTAd1
)

R
ud8_1112

(
ū1γµT

Au1
) (
d̄1γ

µTAd2
)

C
ud8_1113

(
ū1γµT

Au1
) (
d̄1γ

µTAd3
)

C
ud8_1122

(
ū1γµT

Au1
) (
d̄2γ

µTAd2
)

R
ud8_1123

(
ū1γµT

Au1
) (
d̄2γ

µTAd3
)

C
ud8_1133

(
ū1γµT

Au1
) (
d̄3γ

µTAd3
)

R
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WC name Operator Type

ud8_1211
(
ū1γµT

Au2
) (
d̄1γ

µTAd1
)

C
ud8_1212

(
ū1γµT

Au2
) (
d̄1γ

µTAd2
)

C
ud8_1213

(
ū1γµT

Au2
) (
d̄1γ

µTAd3
)

C
ud8_1221

(
ū1γµT

Au2
) (
d̄2γ

µTAd1
)

C
ud8_1222

(
ū1γµT

Au2
) (
d̄2γ

µTAd2
)

C
ud8_1223

(
ū1γµT

Au2
) (
d̄2γ

µTAd3
)

C
ud8_1231

(
ū1γµT

Au2
) (
d̄3γ

µTAd1
)

C
ud8_1232

(
ū1γµT

Au2
) (
d̄3γ

µTAd2
)

C
ud8_1233

(
ū1γµT

Au2
) (
d̄3γ

µTAd3
)

C
ud8_1311

(
ū1γµT

Au3
) (
d̄1γ

µTAd1
)

C
ud8_1312

(
ū1γµT

Au3
) (
d̄1γ

µTAd2
)

C
ud8_1313

(
ū1γµT

Au3
) (
d̄1γ

µTAd3
)

C
ud8_1321

(
ū1γµT

Au3
) (
d̄2γ

µTAd1
)

C
ud8_1322

(
ū1γµT

Au3
) (
d̄2γ

µTAd2
)

C
ud8_1323

(
ū1γµT

Au3
) (
d̄2γ

µTAd3
)

C
ud8_1331

(
ū1γµT

Au3
) (
d̄3γ

µTAd1
)

C
ud8_1332

(
ū1γµT

Au3
) (
d̄3γ

µTAd2
)

C
ud8_1333

(
ū1γµT

Au3
) (
d̄3γ

µTAd3
)

C
ud8_2211

(
ū2γµT

Au2
) (
d̄1γ

µTAd1
)

R
ud8_2212

(
ū2γµT

Au2
) (
d̄1γ

µTAd2
)

C
ud8_2213

(
ū2γµT

Au2
) (
d̄1γ

µTAd3
)

C
ud8_2222

(
ū2γµT

Au2
) (
d̄2γ

µTAd2
)

R
ud8_2223

(
ū2γµT

Au2
) (
d̄2γ

µTAd3
)

C
ud8_2233

(
ū2γµT

Au2
) (
d̄3γ

µTAd3
)

R
ud8_2311

(
ū2γµT

Au3
) (
d̄1γ

µTAd1
)

C
ud8_2312

(
ū2γµT

Au3
) (
d̄1γ

µTAd2
)

C
ud8_2313

(
ū2γµT

Au3
) (
d̄1γ

µTAd3
)

C
ud8_2321

(
ū2γµT

Au3
) (
d̄2γ

µTAd1
)

C
ud8_2322

(
ū2γµT

Au3
) (
d̄2γ

µTAd2
)

C
ud8_2323

(
ū2γµT

Au3
) (
d̄2γ

µTAd3
)

C
ud8_2331

(
ū2γµT

Au3
) (
d̄3γ

µTAd1
)

C
ud8_2332

(
ū2γµT

Au3
) (
d̄3γ

µTAd2
)

C
ud8_2333

(
ū2γµT

Au3
) (
d̄3γ

µTAd3
)

C
ud8_3311

(
ū3γµT

Au3
) (
d̄1γ

µTAd1
)

R
ud8_3312

(
ū3γµT

Au3
) (
d̄1γ

µTAd2
)

C
ud8_3313

(
ū3γµT

Au3
) (
d̄1γ

µTAd3
)

C
ud8_3322

(
ū3γµT

Au3
) (
d̄2γ

µTAd2
)

R
ud8_3323

(
ū3γµT

Au3
) (
d̄2γ

µTAd3
)

C
ud8_3333

(
ū3γµT

Au3
) (
d̄3γ

µTAd3
)

R
le_1111

(¯̀1γµ`1
)

(ē1γ
µe1) R

le_1122
(¯̀1γµ`1

)
(ē2γ

µe2) R
le_1133

(¯̀1γµ`1
)

(ē3γ
µe3) R
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WC name Operator Type

le_1221
(¯̀1γµ`2

)
(ē2γ

µe1) C
le_1331

(¯̀1γµ`3
)

(ē3γ
µe1) C

le_2211
(¯̀2γµ`2

)
(ē1γ

µe1) R
le_2222

(¯̀2γµ`2
)

(ē2γ
µe2) R

le_2233
(¯̀2γµ`2

)
(ē3γ

µe3) R
le_2332

(¯̀2γµ`3
)

(ē3γ
µe2) C

le_3311
(¯̀3γµ`3

)
(ē1γ

µe1) R
le_3322

(¯̀3γµ`3
)

(ē2γ
µe2) R

le_3333
(¯̀3γµ`3

)
(ē3γ

µe3) R
lu_1111

(¯̀1γµ`1
)

(ū1γ
µu1) R

lu_1112
(¯̀1γµ`1

)
(ū1γ

µu2) C
lu_1113

(¯̀1γµ`1
)

(ū1γ
µu3) C

lu_1122
(¯̀1γµ`1

)
(ū2γ

µu2) R
lu_1123

(¯̀1γµ`1
)

(ū2γ
µu3) C

lu_1133
(¯̀1γµ`1

)
(ū3γ

µu3) R
lu_2211

(¯̀2γµ`2
)

(ū1γ
µu1) R

lu_2212
(¯̀2γµ`2

)
(ū1γ

µu2) C
lu_2213

(¯̀2γµ`2
)

(ū1γ
µu3) C

lu_2222
(¯̀2γµ`2

)
(ū2γ

µu2) R
lu_2223

(¯̀2γµ`2
)

(ū2γ
µu3) C

lu_2233
(¯̀2γµ`2

)
(ū3γ

µu3) R
lu_3311

(¯̀3γµ`3
)

(ū1γ
µu1) R

lu_3312
(¯̀3γµ`3

)
(ū1γ

µu2) C
lu_3313

(¯̀3γµ`3
)

(ū1γ
µu3) C

lu_3322
(¯̀3γµ`3

)
(ū2γ

µu2) R
lu_3323

(¯̀3γµ`3
)

(ū2γ
µu3) C

lu_3333
(¯̀3γµ`3

)
(ū3γ

µu3) R
ld_1111

(¯̀1γµ`1
) (
d̄1γ

µd1
)

R
ld_1112

(¯̀1γµ`1
) (
d̄1γ

µd2
)

C
ld_1113

(¯̀1γµ`1
) (
d̄1γ

µd3
)

C
ld_1122

(¯̀1γµ`1
) (
d̄2γ

µd2
)

R
ld_1123

(¯̀1γµ`1
) (
d̄2γ

µd3
)

C
ld_1133

(¯̀1γµ`1
) (
d̄3γ

µd3
)

R
ld_2211

(¯̀2γµ`2
) (
d̄1γ

µd1
)

R
ld_2212

(¯̀2γµ`2
) (
d̄1γ

µd2
)

C
ld_2213

(¯̀2γµ`2
) (
d̄1γ

µd3
)

C
ld_2222

(¯̀2γµ`2
) (
d̄2γ

µd2
)

R
ld_2223

(¯̀2γµ`2
) (
d̄2γ

µd3
)

C
ld_2233

(¯̀2γµ`2
) (
d̄3γ

µd3
)

R
ld_3311

(¯̀3γµ`3
) (
d̄1γ

µd1
)

R
ld_3312

(¯̀3γµ`3
) (
d̄1γ

µd2
)

C
ld_3313

(¯̀3γµ`3
) (
d̄1γ

µd3
)

C
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WC name Operator Type

ld_3322
(¯̀3γµ`3

) (
d̄2γ

µd2
)

R
ld_3323

(¯̀3γµ`3
) (
d̄2γ

µd3
)

C
ld_3333

(¯̀3γµ`3
) (
d̄3γ

µd3
)

R
qe_1111 (q̄1γµq1) (ē1γ

µe1) R
qe_1122 (q̄1γµq1) (ē2γ

µe2) R
qe_1133 (q̄1γµq1) (ē3γ

µe3) R
qe_1211 (q̄1γµq2) (ē1γ

µe1) C
qe_1222 (q̄1γµq2) (ē2γ

µe2) C
qe_1233 (q̄1γµq2) (ē3γ

µe3) C
qe_1311 (q̄1γµq3) (ē1γ

µe1) C
qe_1322 (q̄1γµq3) (ē2γ

µe2) C
qe_1333 (q̄1γµq3) (ē3γ

µe3) C
qe_2211 (q̄2γµq2) (ē1γ

µe1) R
qe_2222 (q̄2γµq2) (ē2γ

µe2) R
qe_2233 (q̄2γµq2) (ē3γ

µe3) R
qe_2311 (q̄2γµq3) (ē1γ

µe1) C
qe_2322 (q̄2γµq3) (ē2γ

µe2) C
qe_2333 (q̄2γµq3) (ē3γ

µe3) C
qe_3311 (q̄3γµq3) (ē1γ

µe1) R
qe_3322 (q̄3γµq3) (ē2γ

µe2) R
qe_3333 (q̄3γµq3) (ē3γ

µe3) R
qu1_1111 (q̄1γµq1) (ū1γ

µu1) R
qu1_1112 (q̄1γµq1) (ū1γ

µu2) C
qu1_1113 (q̄1γµq1) (ū1γ

µu3) C
qu1_1122 (q̄1γµq1) (ū2γ

µu2) R
qu1_1123 (q̄1γµq1) (ū2γ

µu3) C
qu1_1133 (q̄1γµq1) (ū3γ

µu3) R
qu1_1211 (q̄1γµq2) (ū1γ

µu1) C
qu1_1212 (q̄1γµq2) (ū1γ

µu2) C
qu1_1213 (q̄1γµq2) (ū1γ

µu3) C
qu1_1221 (q̄1γµq2) (ū2γ

µu1) C
qu1_1222 (q̄1γµq2) (ū2γ

µu2) C
qu1_1223 (q̄1γµq2) (ū2γ

µu3) C
qu1_1231 (q̄1γµq2) (ū3γ

µu1) C
qu1_1232 (q̄1γµq2) (ū3γ

µu2) C
qu1_1233 (q̄1γµq2) (ū3γ

µu3) C
qu1_1311 (q̄1γµq3) (ū1γ

µu1) C
qu1_1312 (q̄1γµq3) (ū1γ

µu2) C
qu1_1313 (q̄1γµq3) (ū1γ

µu3) C
qu1_1321 (q̄1γµq3) (ū2γ

µu1) C
qu1_1322 (q̄1γµq3) (ū2γ

µu2) C
qu1_1323 (q̄1γµq3) (ū2γ

µu3) C
qu1_1331 (q̄1γµq3) (ū3γ

µu1) C
qu1_1332 (q̄1γµq3) (ū3γ

µu2) C
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WC name Operator Type
qu1_1333 (q̄1γµq3) (ū3γ

µu3) C
qu1_2211 (q̄2γµq2) (ū1γ

µu1) R
qu1_2212 (q̄2γµq2) (ū1γ

µu2) C
qu1_2213 (q̄2γµq2) (ū1γ

µu3) C
qu1_2222 (q̄2γµq2) (ū2γ

µu2) R
qu1_2223 (q̄2γµq2) (ū2γ

µu3) C
qu1_2233 (q̄2γµq2) (ū3γ

µu3) R
qu1_2311 (q̄2γµq3) (ū1γ

µu1) C
qu1_2312 (q̄2γµq3) (ū1γ

µu2) C
qu1_2313 (q̄2γµq3) (ū1γ

µu3) C
qu1_2321 (q̄2γµq3) (ū2γ

µu1) C
qu1_2322 (q̄2γµq3) (ū2γ

µu2) C
qu1_2323 (q̄2γµq3) (ū2γ

µu3) C
qu1_2331 (q̄2γµq3) (ū3γ

µu1) C
qu1_2332 (q̄2γµq3) (ū3γ

µu2) C
qu1_2333 (q̄2γµq3) (ū3γ

µu3) C
qu1_3311 (q̄3γµq3) (ū1γ

µu1) R
qu1_3312 (q̄3γµq3) (ū1γ

µu2) C
qu1_3313 (q̄3γµq3) (ū1γ

µu3) C
qu1_3322 (q̄3γµq3) (ū2γ

µu2) R
qu1_3323 (q̄3γµq3) (ū2γ

µu3) C
qu1_3333 (q̄3γµq3) (ū3γ

µu3) R
qd1_1111 (q̄1γµq1)

(
d̄1γ

µd1
)

R
qd1_1112 (q̄1γµq1)

(
d̄1γ

µd2
)

C
qd1_1113 (q̄1γµq1)

(
d̄1γ

µd3
)

C
qd1_1122 (q̄1γµq1)

(
d̄2γ

µd2
)

R
qd1_1123 (q̄1γµq1)

(
d̄2γ

µd3
)

C
qd1_1133 (q̄1γµq1)

(
d̄3γ

µd3
)

R
qd1_1211 (q̄1γµq2)

(
d̄1γ

µd1
)

C
qd1_1212 (q̄1γµq2)

(
d̄1γ

µd2
)

C
qd1_1213 (q̄1γµq2)

(
d̄1γ

µd3
)

C
qd1_1221 (q̄1γµq2)

(
d̄2γ

µd1
)

C
qd1_1222 (q̄1γµq2)

(
d̄2γ

µd2
)

C
qd1_1223 (q̄1γµq2)

(
d̄2γ

µd3
)

C
qd1_1231 (q̄1γµq2)

(
d̄3γ

µd1
)

C
qd1_1232 (q̄1γµq2)

(
d̄3γ

µd2
)

C
qd1_1233 (q̄1γµq2)

(
d̄3γ

µd3
)

C
qd1_1311 (q̄1γµq3)

(
d̄1γ

µd1
)

C
qd1_1312 (q̄1γµq3)

(
d̄1γ

µd2
)

C
qd1_1313 (q̄1γµq3)

(
d̄1γ

µd3
)

C
qd1_1321 (q̄1γµq3)

(
d̄2γ

µd1
)

C
qd1_1322 (q̄1γµq3)

(
d̄2γ

µd2
)

C
qd1_1323 (q̄1γµq3)

(
d̄2γ

µd3
)

C
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qd1_1331 (q̄1γµq3)
(
d̄3γ

µd1
)

C
qd1_1332 (q̄1γµq3)

(
d̄3γ

µd2
)

C
qd1_1333 (q̄1γµq3)

(
d̄3γ

µd3
)

C
qd1_2211 (q̄2γµq2)

(
d̄1γ

µd1
)

R
qd1_2212 (q̄2γµq2)

(
d̄1γ

µd2
)

C
qd1_2213 (q̄2γµq2)

(
d̄1γ

µd3
)

C
qd1_2222 (q̄2γµq2)

(
d̄2γ

µd2
)

R
qd1_2223 (q̄2γµq2)

(
d̄2γ

µd3
)

C
qd1_2233 (q̄2γµq2)

(
d̄3γ

µd3
)

R
qd1_2311 (q̄2γµq3)

(
d̄1γ

µd1
)

C
qd1_2312 (q̄2γµq3)

(
d̄1γ

µd2
)

C
qd1_2313 (q̄2γµq3)

(
d̄1γ

µd3
)

C
qd1_2321 (q̄2γµq3)

(
d̄2γ

µd1
)

C
qd1_2322 (q̄2γµq3)

(
d̄2γ

µd2
)

C
qd1_2323 (q̄2γµq3)

(
d̄2γ

µd3
)

C
qd1_2331 (q̄2γµq3)

(
d̄3γ

µd1
)

C
qd1_2332 (q̄2γµq3)

(
d̄3γ

µd2
)

C
qd1_2333 (q̄2γµq3)

(
d̄3γ

µd3
)

C
qd1_3311 (q̄3γµq3)

(
d̄1γ

µd1
)

R
qd1_3312 (q̄3γµq3)

(
d̄1γ

µd2
)

C
qd1_3313 (q̄3γµq3)

(
d̄1γ

µd3
)

C
qd1_3322 (q̄3γµq3)

(
d̄2γ

µd2
)

R
qd1_3323 (q̄3γµq3)

(
d̄2γ

µd3
)

C
qd1_3333 (q̄3γµq3)

(
d̄3γ

µd3
)

R
qu8_1111

(
q̄1γµT

Aq1
) (
ū1γ

µTAu1
)

R
qu8_1112

(
q̄1γµT

Aq1
) (
ū1γ

µTAu2
)

C
qu8_1113

(
q̄1γµT

Aq1
) (
ū1γ

µTAu3
)

C
qu8_1122

(
q̄1γµT

Aq1
) (
ū2γ

µTAu2
)

R
qu8_1123

(
q̄1γµT

Aq1
) (
ū2γ

µTAu3
)

C
qu8_1133

(
q̄1γµT

Aq1
) (
ū3γ

µTAu3
)

R
qu8_1211

(
q̄1γµT

Aq2
) (
ū1γ

µTAu1
)

C
qu8_1212

(
q̄1γµT

Aq2
) (
ū1γ

µTAu2
)

C
qu8_1213

(
q̄1γµT

Aq2
) (
ū1γ

µTAu3
)

C
qu8_1221

(
q̄1γµT

Aq2
) (
ū2γ

µTAu1
)

C
qu8_1222

(
q̄1γµT

Aq2
) (
ū2γ

µTAu2
)

C
qu8_1223

(
q̄1γµT

Aq2
) (
ū2γ

µTAu3
)

C
qu8_1231

(
q̄1γµT

Aq2
) (
ū3γ

µTAu1
)

C
qu8_1232

(
q̄1γµT

Aq2
) (
ū3γ

µTAu2
)

C
qu8_1233

(
q̄1γµT

Aq2
) (
ū3γ

µTAu3
)

C
qu8_1311

(
q̄1γµT

Aq3
) (
ū1γ

µTAu1
)

C
qu8_1312

(
q̄1γµT

Aq3
) (
ū1γ

µTAu2
)

C
qu8_1313

(
q̄1γµT

Aq3
) (
ū1γ

µTAu3
)

C
qu8_1321

(
q̄1γµT

Aq3
) (
ū2γ

µTAu1
)

C
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qu8_1322

(
q̄1γµT

Aq3
) (
ū2γ

µTAu2
)

C
qu8_1323

(
q̄1γµT

Aq3
) (
ū2γ

µTAu3
)

C
qu8_1331

(
q̄1γµT

Aq3
) (
ū3γ

µTAu1
)

C
qu8_1332

(
q̄1γµT

Aq3
) (
ū3γ

µTAu2
)

C
qu8_1333

(
q̄1γµT

Aq3
) (
ū3γ

µTAu3
)

C
qu8_2211

(
q̄2γµT

Aq2
) (
ū1γ

µTAu1
)

R
qu8_2212

(
q̄2γµT

Aq2
) (
ū1γ

µTAu2
)

C
qu8_2213

(
q̄2γµT

Aq2
) (
ū1γ

µTAu3
)

C
qu8_2222

(
q̄2γµT

Aq2
) (
ū2γ

µTAu2
)

R
qu8_2223

(
q̄2γµT

Aq2
) (
ū2γ

µTAu3
)

C
qu8_2233

(
q̄2γµT

Aq2
) (
ū3γ

µTAu3
)

R
qu8_2311

(
q̄2γµT

Aq3
) (
ū1γ

µTAu1
)

C
qu8_2312

(
q̄2γµT

Aq3
) (
ū1γ

µTAu2
)

C
qu8_2313

(
q̄2γµT

Aq3
) (
ū1γ

µTAu3
)

C
qu8_2321

(
q̄2γµT

Aq3
) (
ū2γ

µTAu1
)

C
qu8_2322

(
q̄2γµT

Aq3
) (
ū2γ

µTAu2
)

C
qu8_2323

(
q̄2γµT

Aq3
) (
ū2γ

µTAu3
)

C
qu8_2331

(
q̄2γµT

Aq3
) (
ū3γ

µTAu1
)

C
qu8_2332

(
q̄2γµT

Aq3
) (
ū3γ

µTAu2
)

C
qu8_2333

(
q̄2γµT

Aq3
) (
ū3γ

µTAu3
)

C
qu8_3311

(
q̄3γµT

Aq3
) (
ū1γ

µTAu1
)

R
qu8_3312

(
q̄3γµT

Aq3
) (
ū1γ

µTAu2
)

C
qu8_3313

(
q̄3γµT

Aq3
) (
ū1γ

µTAu3
)

C
qu8_3322

(
q̄3γµT

Aq3
) (
ū2γ

µTAu2
)

R
qu8_3323

(
q̄3γµT

Aq3
) (
ū2γ

µTAu3
)

C
qu8_3333

(
q̄3γµT

Aq3
) (
ū3γ

µTAu3
)

R
qd8_1111

(
q̄1γµT

Aq1
) (
d̄1γ

µTAd1
)

R
qd8_1112

(
q̄1γµT

Aq1
) (
d̄1γ

µTAd2
)

C
qd8_1113

(
q̄1γµT

Aq1
) (
d̄1γ

µTAd3
)

C
qd8_1122

(
q̄1γµT

Aq1
) (
d̄2γ

µTAd2
)

R
qd8_1123

(
q̄1γµT

Aq1
) (
d̄2γ

µTAd3
)

C
qd8_1133

(
q̄1γµT

Aq1
) (
d̄3γ

µTAd3
)

R
qd8_1211

(
q̄1γµT

Aq2
) (
d̄1γ

µTAd1
)

C
qd8_1212

(
q̄1γµT

Aq2
) (
d̄1γ

µTAd2
)

C
qd8_1213

(
q̄1γµT

Aq2
) (
d̄1γ

µTAd3
)

C
qd8_1221

(
q̄1γµT

Aq2
) (
d̄2γ

µTAd1
)

C
qd8_1222

(
q̄1γµT

Aq2
) (
d̄2γ

µTAd2
)

C
qd8_1223

(
q̄1γµT

Aq2
) (
d̄2γ

µTAd3
)

C
qd8_1231

(
q̄1γµT

Aq2
) (
d̄3γ

µTAd1
)

C
qd8_1232

(
q̄1γµT

Aq2
) (
d̄3γ

µTAd2
)

C
qd8_1233

(
q̄1γµT

Aq2
) (
d̄3γ

µTAd3
)

C
qd8_1311

(
q̄1γµT

Aq3
) (
d̄1γ

µTAd1
)

C
qd8_1312

(
q̄1γµT

Aq3
) (
d̄1γ

µTAd2
)

C
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qd8_1313
(
q̄1γµT

Aq3
) (
d̄1γ

µTAd3
)

C
qd8_1321

(
q̄1γµT

Aq3
) (
d̄2γ

µTAd1
)

C
qd8_1322

(
q̄1γµT

Aq3
) (
d̄2γ

µTAd2
)

C
qd8_1323

(
q̄1γµT

Aq3
) (
d̄2γ

µTAd3
)

C
qd8_1331

(
q̄1γµT

Aq3
) (
d̄3γ

µTAd1
)

C
qd8_1332

(
q̄1γµT

Aq3
) (
d̄3γ

µTAd2
)

C
qd8_1333

(
q̄1γµT

Aq3
) (
d̄3γ

µTAd3
)

C
qd8_2211

(
q̄2γµT

Aq2
) (
d̄1γ

µTAd1
)

R
qd8_2212

(
q̄2γµT

Aq2
) (
d̄1γ

µTAd2
)

C
qd8_2213

(
q̄2γµT

Aq2
) (
d̄1γ

µTAd3
)

C
qd8_2222

(
q̄2γµT

Aq2
) (
d̄2γ

µTAd2
)

R
qd8_2223

(
q̄2γµT

Aq2
) (
d̄2γ

µTAd3
)

C
qd8_2233

(
q̄2γµT

Aq2
) (
d̄3γ

µTAd3
)

R
qd8_2311

(
q̄2γµT

Aq3
) (
d̄1γ

µTAd1
)

C
qd8_2312

(
q̄2γµT

Aq3
) (
d̄1γ

µTAd2
)

C
qd8_2313

(
q̄2γµT

Aq3
) (
d̄1γ

µTAd3
)

C
qd8_2321

(
q̄2γµT

Aq3
) (
d̄2γ

µTAd1
)

C
qd8_2322

(
q̄2γµT

Aq3
) (
d̄2γ

µTAd2
)

C
qd8_2323

(
q̄2γµT

Aq3
) (
d̄2γ

µTAd3
)

C
qd8_2331

(
q̄2γµT

Aq3
) (
d̄3γ

µTAd1
)

C
qd8_2332

(
q̄2γµT

Aq3
) (
d̄3γ

µTAd2
)

C
qd8_2333

(
q̄2γµT

Aq3
) (
d̄3γ

µTAd3
)

C
qd8_3311

(
q̄3γµT

Aq3
) (
d̄1γ

µTAd1
)

R
qd8_3312

(
q̄3γµT

Aq3
) (
d̄1γ

µTAd2
)

C
qd8_3313

(
q̄3γµT

Aq3
) (
d̄1γ

µTAd3
)

C
qd8_3322

(
q̄3γµT

Aq3
) (
d̄2γ

µTAd2
)

R
qd8_3323

(
q̄3γµT

Aq3
) (
d̄2γ

µTAd3
)

C
qd8_3333

(
q̄3γµT

Aq3
) (
d̄3γ

µTAd3
)

R
ledq_1111

(¯̀1e1
) (
d̄1q1

)
C

ledq_1112
(¯̀1e1

) (
d̄1q2

)
C

ledq_1113
(¯̀1e1

) (
d̄1q3

)
C

ledq_1121
(¯̀1e1

) (
d̄2q1

)
C

ledq_1122
(¯̀1e1

) (
d̄2q2

)
C

ledq_1123
(¯̀1e1

) (
d̄2q3

)
C

ledq_1131
(¯̀1e1

) (
d̄3q1

)
C

ledq_1132
(¯̀1e1

) (
d̄3q2

)
C

ledq_1133
(¯̀1e1

) (
d̄3q3

)
C

ledq_2211
(¯̀2e2

) (
d̄1q1

)
C

ledq_2212
(¯̀2e2

) (
d̄1q2

)
C

ledq_2213
(¯̀2e2

) (
d̄1q3

)
C

ledq_2221
(¯̀2e2

) (
d̄2q1

)
C

ledq_2222
(¯̀2e2

) (
d̄2q2

)
C
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ledq_2223
(¯̀2e2

) (
d̄2q3

)
C

ledq_2231
(¯̀2e2

) (
d̄3q1

)
C

ledq_2232
(¯̀2e2

) (
d̄3q2

)
C

ledq_2233
(¯̀2e2

) (
d̄3q3

)
C

ledq_3311
(¯̀3e3

) (
d̄1q1

)
C

ledq_3312
(¯̀3e3

) (
d̄1q2

)
C

ledq_3313
(¯̀3e3

) (
d̄1q3

)
C

ledq_3321
(¯̀3e3

) (
d̄2q1

)
C

ledq_3322
(¯̀3e3

) (
d̄2q2

)
C

ledq_3323
(¯̀3e3

) (
d̄2q3

)
C

ledq_3331
(¯̀3e3

) (
d̄3q1

)
C

ledq_3332
(¯̀3e3

) (
d̄3q2

)
C

ledq_3333
(¯̀3e3

) (
d̄3q3

)
C

quqd1_1111 (q̄1u1) εjk (q̄1d1) C
quqd1_1112 (q̄1u1) εjk (q̄1d2) C
quqd1_1113 (q̄1u1) εjk (q̄1d3) C
quqd1_1121 (q̄1u1) εjk (q̄2d1) C
quqd1_1122 (q̄1u1) εjk (q̄2d2) C
quqd1_1123 (q̄1u1) εjk (q̄2d3) C
quqd1_1131 (q̄1u1) εjk (q̄3d1) C
quqd1_1132 (q̄1u1) εjk (q̄3d2) C
quqd1_1133 (q̄1u1) εjk (q̄3d3) C
quqd1_1211 (q̄1u2) εjk (q̄1d1) C
quqd1_1212 (q̄1u2) εjk (q̄1d2) C
quqd1_1213 (q̄1u2) εjk (q̄1d3) C
quqd1_1221 (q̄1u2) εjk (q̄2d1) C
quqd1_1222 (q̄1u2) εjk (q̄2d2) C
quqd1_1223 (q̄1u2) εjk (q̄2d3) C
quqd1_1231 (q̄1u2) εjk (q̄3d1) C
quqd1_1232 (q̄1u2) εjk (q̄3d2) C
quqd1_1233 (q̄1u2) εjk (q̄3d3) C
quqd1_1311 (q̄1u3) εjk (q̄1d1) C
quqd1_1312 (q̄1u3) εjk (q̄1d2) C
quqd1_1313 (q̄1u3) εjk (q̄1d3) C
quqd1_1321 (q̄1u3) εjk (q̄2d1) C
quqd1_1322 (q̄1u3) εjk (q̄2d2) C
quqd1_1323 (q̄1u3) εjk (q̄2d3) C
quqd1_1331 (q̄1u3) εjk (q̄3d1) C
quqd1_1332 (q̄1u3) εjk (q̄3d2) C
quqd1_1333 (q̄1u3) εjk (q̄3d3) C
quqd1_2111 (q̄2u1) εjk (q̄1d1) C
quqd1_2112 (q̄2u1) εjk (q̄1d2) C
quqd1_2113 (q̄2u1) εjk (q̄1d3) C
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WC name Operator Type
quqd1_2121 (q̄2u1) εjk (q̄2d1) C
quqd1_2122 (q̄2u1) εjk (q̄2d2) C
quqd1_2123 (q̄2u1) εjk (q̄2d3) C
quqd1_2131 (q̄2u1) εjk (q̄3d1) C
quqd1_2132 (q̄2u1) εjk (q̄3d2) C
quqd1_2133 (q̄2u1) εjk (q̄3d3) C
quqd1_2211 (q̄2u2) εjk (q̄1d1) C
quqd1_2212 (q̄2u2) εjk (q̄1d2) C
quqd1_2213 (q̄2u2) εjk (q̄1d3) C
quqd1_2221 (q̄2u2) εjk (q̄2d1) C
quqd1_2222 (q̄2u2) εjk (q̄2d2) C
quqd1_2223 (q̄2u2) εjk (q̄2d3) C
quqd1_2231 (q̄2u2) εjk (q̄3d1) C
quqd1_2232 (q̄2u2) εjk (q̄3d2) C
quqd1_2233 (q̄2u2) εjk (q̄3d3) C
quqd1_2311 (q̄2u3) εjk (q̄1d1) C
quqd1_2312 (q̄2u3) εjk (q̄1d2) C
quqd1_2313 (q̄2u3) εjk (q̄1d3) C
quqd1_2321 (q̄2u3) εjk (q̄2d1) C
quqd1_2322 (q̄2u3) εjk (q̄2d2) C
quqd1_2323 (q̄2u3) εjk (q̄2d3) C
quqd1_2331 (q̄2u3) εjk (q̄3d1) C
quqd1_2332 (q̄2u3) εjk (q̄3d2) C
quqd1_2333 (q̄2u3) εjk (q̄3d3) C
quqd1_3111 (q̄3u1) εjk (q̄1d1) C
quqd1_3112 (q̄3u1) εjk (q̄1d2) C
quqd1_3113 (q̄3u1) εjk (q̄1d3) C
quqd1_3121 (q̄3u1) εjk (q̄2d1) C
quqd1_3122 (q̄3u1) εjk (q̄2d2) C
quqd1_3123 (q̄3u1) εjk (q̄2d3) C
quqd1_3131 (q̄3u1) εjk (q̄3d1) C
quqd1_3132 (q̄3u1) εjk (q̄3d2) C
quqd1_3133 (q̄3u1) εjk (q̄3d3) C
quqd1_3211 (q̄3u2) εjk (q̄1d1) C
quqd1_3212 (q̄3u2) εjk (q̄1d2) C
quqd1_3213 (q̄3u2) εjk (q̄1d3) C
quqd1_3221 (q̄3u2) εjk (q̄2d1) C
quqd1_3222 (q̄3u2) εjk (q̄2d2) C
quqd1_3223 (q̄3u2) εjk (q̄2d3) C
quqd1_3231 (q̄3u2) εjk (q̄3d1) C
quqd1_3232 (q̄3u2) εjk (q̄3d2) C
quqd1_3233 (q̄3u2) εjk (q̄3d3) C
quqd1_3311 (q̄3u3) εjk (q̄1d1) C
quqd1_3312 (q̄3u3) εjk (q̄1d2) C

19



WC name Operator Type
quqd1_3313 (q̄3u3) εjk (q̄1d3) C
quqd1_3321 (q̄3u3) εjk (q̄2d1) C
quqd1_3322 (q̄3u3) εjk (q̄2d2) C
quqd1_3323 (q̄3u3) εjk (q̄2d3) C
quqd1_3331 (q̄3u3) εjk (q̄3d1) C
quqd1_3332 (q̄3u3) εjk (q̄3d2) C
quqd1_3333 (q̄3u3) εjk (q̄3d3) C
quqd8_1111

(
q̄1T

Au1
)
εjk
(
q̄1T

Ad1
)

C
quqd8_1112

(
q̄1T

Au1
)
εjk
(
q̄1T

Ad2
)

C
quqd8_1113

(
q̄1T

Au1
)
εjk
(
q̄1T

Ad3
)

C
quqd8_1121

(
q̄1T

Au1
)
εjk
(
q̄2T

Ad1
)

C
quqd8_1122

(
q̄1T

Au1
)
εjk
(
q̄2T

Ad2
)

C
quqd8_1123

(
q̄1T

Au1
)
εjk
(
q̄2T

Ad3
)

C
quqd8_1131

(
q̄1T

Au1
)
εjk
(
q̄3T

Ad1
)

C
quqd8_1132

(
q̄1T

Au1
)
εjk
(
q̄3T

Ad2
)

C
quqd8_1133

(
q̄1T

Au1
)
εjk
(
q̄3T

Ad3
)

C
quqd8_1211

(
q̄1T

Au2
)
εjk
(
q̄1T

Ad1
)

C
quqd8_1212

(
q̄1T

Au2
)
εjk
(
q̄1T

Ad2
)

C
quqd8_1213

(
q̄1T

Au2
)
εjk
(
q̄1T

Ad3
)

C
quqd8_1221

(
q̄1T

Au2
)
εjk
(
q̄2T

Ad1
)

C
quqd8_1222

(
q̄1T

Au2
)
εjk
(
q̄2T

Ad2
)

C
quqd8_1223

(
q̄1T

Au2
)
εjk
(
q̄2T

Ad3
)

C
quqd8_1231

(
q̄1T

Au2
)
εjk
(
q̄3T

Ad1
)

C
quqd8_1232

(
q̄1T

Au2
)
εjk
(
q̄3T

Ad2
)

C
quqd8_1233

(
q̄1T

Au2
)
εjk
(
q̄3T

Ad3
)

C
quqd8_1311

(
q̄1T

Au3
)
εjk
(
q̄1T

Ad1
)

C
quqd8_1312

(
q̄1T

Au3
)
εjk
(
q̄1T

Ad2
)

C
quqd8_1313

(
q̄1T

Au3
)
εjk
(
q̄1T

Ad3
)

C
quqd8_1321

(
q̄1T

Au3
)
εjk
(
q̄2T

Ad1
)

C
quqd8_1322

(
q̄1T

Au3
)
εjk
(
q̄2T

Ad2
)

C
quqd8_1323

(
q̄1T

Au3
)
εjk
(
q̄2T

Ad3
)

C
quqd8_1331

(
q̄1T

Au3
)
εjk
(
q̄3T

Ad1
)

C
quqd8_1332

(
q̄1T

Au3
)
εjk
(
q̄3T

Ad2
)

C
quqd8_1333

(
q̄1T

Au3
)
εjk
(
q̄3T

Ad3
)

C
quqd8_2111

(
q̄2T

Au1
)
εjk
(
q̄1T

Ad1
)

C
quqd8_2112

(
q̄2T

Au1
)
εjk
(
q̄1T

Ad2
)

C
quqd8_2113

(
q̄2T

Au1
)
εjk
(
q̄1T

Ad3
)

C
quqd8_2121

(
q̄2T

Au1
)
εjk
(
q̄2T

Ad1
)

C
quqd8_2122

(
q̄2T

Au1
)
εjk
(
q̄2T

Ad2
)

C
quqd8_2123

(
q̄2T

Au1
)
εjk
(
q̄2T

Ad3
)

C
quqd8_2131

(
q̄2T

Au1
)
εjk
(
q̄3T

Ad1
)

C
quqd8_2132

(
q̄2T

Au1
)
εjk
(
q̄3T

Ad2
)

C
quqd8_2133

(
q̄2T

Au1
)
εjk
(
q̄3T

Ad3
)

C
quqd8_2211

(
q̄2T

Au2
)
εjk
(
q̄1T

Ad1
)

C
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WC name Operator Type
quqd8_2212

(
q̄2T

Au2
)
εjk
(
q̄1T

Ad2
)

C
quqd8_2213

(
q̄2T

Au2
)
εjk
(
q̄1T

Ad3
)

C
quqd8_2221

(
q̄2T

Au2
)
εjk
(
q̄2T

Ad1
)

C
quqd8_2222

(
q̄2T

Au2
)
εjk
(
q̄2T

Ad2
)

C
quqd8_2223

(
q̄2T

Au2
)
εjk
(
q̄2T

Ad3
)

C
quqd8_2231

(
q̄2T

Au2
)
εjk
(
q̄3T

Ad1
)

C
quqd8_2232

(
q̄2T

Au2
)
εjk
(
q̄3T

Ad2
)

C
quqd8_2233

(
q̄2T

Au2
)
εjk
(
q̄3T

Ad3
)

C
quqd8_2311

(
q̄2T

Au3
)
εjk
(
q̄1T

Ad1
)

C
quqd8_2312

(
q̄2T

Au3
)
εjk
(
q̄1T

Ad2
)

C
quqd8_2313

(
q̄2T

Au3
)
εjk
(
q̄1T

Ad3
)

C
quqd8_2321

(
q̄2T

Au3
)
εjk
(
q̄2T

Ad1
)

C
quqd8_2322

(
q̄2T

Au3
)
εjk
(
q̄2T

Ad2
)

C
quqd8_2323

(
q̄2T

Au3
)
εjk
(
q̄2T

Ad3
)

C
quqd8_2331

(
q̄2T

Au3
)
εjk
(
q̄3T

Ad1
)

C
quqd8_2332

(
q̄2T

Au3
)
εjk
(
q̄3T

Ad2
)

C
quqd8_2333

(
q̄2T

Au3
)
εjk
(
q̄3T

Ad3
)

C
quqd8_3111

(
q̄3T

Au1
)
εjk
(
q̄1T

Ad1
)

C
quqd8_3112

(
q̄3T

Au1
)
εjk
(
q̄1T

Ad2
)

C
quqd8_3113

(
q̄3T

Au1
)
εjk
(
q̄1T

Ad3
)

C
quqd8_3121

(
q̄3T

Au1
)
εjk
(
q̄2T

Ad1
)

C
quqd8_3122

(
q̄3T

Au1
)
εjk
(
q̄2T

Ad2
)

C
quqd8_3123

(
q̄3T

Au1
)
εjk
(
q̄2T

Ad3
)

C
quqd8_3131

(
q̄3T

Au1
)
εjk
(
q̄3T

Ad1
)

C
quqd8_3132

(
q̄3T

Au1
)
εjk
(
q̄3T

Ad2
)

C
quqd8_3133

(
q̄3T

Au1
)
εjk
(
q̄3T

Ad3
)

C
quqd8_3211

(
q̄3T

Au2
)
εjk
(
q̄1T

Ad1
)

C
quqd8_3212

(
q̄3T

Au2
)
εjk
(
q̄1T

Ad2
)

C
quqd8_3213

(
q̄3T

Au2
)
εjk
(
q̄1T

Ad3
)

C
quqd8_3221

(
q̄3T

Au2
)
εjk
(
q̄2T

Ad1
)

C
quqd8_3222

(
q̄3T

Au2
)
εjk
(
q̄2T

Ad2
)

C
quqd8_3223

(
q̄3T

Au2
)
εjk
(
q̄2T

Ad3
)

C
quqd8_3231

(
q̄3T

Au2
)
εjk
(
q̄3T

Ad1
)

C
quqd8_3232

(
q̄3T

Au2
)
εjk
(
q̄3T

Ad2
)

C
quqd8_3233

(
q̄3T

Au2
)
εjk
(
q̄3T

Ad3
)

C
quqd8_3311

(
q̄3T

Au3
)
εjk
(
q̄1T

Ad1
)

C
quqd8_3312

(
q̄3T

Au3
)
εjk
(
q̄1T

Ad2
)

C
quqd8_3313

(
q̄3T

Au3
)
εjk
(
q̄1T

Ad3
)

C
quqd8_3321

(
q̄3T

Au3
)
εjk
(
q̄2T

Ad1
)

C
quqd8_3322

(
q̄3T

Au3
)
εjk
(
q̄2T

Ad2
)

C
quqd8_3323

(
q̄3T

Au3
)
εjk
(
q̄2T

Ad3
)

C
quqd8_3331

(
q̄3T

Au3
)
εjk
(
q̄3T

Ad1
)

C
quqd8_3332

(
q̄3T

Au3
)
εjk
(
q̄3T

Ad2
)

C
quqd8_3333

(
q̄3T

Au3
)
εjk
(
q̄3T

Ad3
)

C
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WC name Operator Type

lequ1_1111
(¯̀1e1

)
εjk (q̄1u1) C

lequ1_1112
(¯̀1e1

)
εjk (q̄1u2) C

lequ1_1113
(¯̀1e1

)
εjk (q̄1u3) C

lequ1_1121
(¯̀1e1

)
εjk (q̄2u1) C

lequ1_1122
(¯̀1e1

)
εjk (q̄2u2) C

lequ1_1123
(¯̀1e1

)
εjk (q̄2u3) C

lequ1_1131
(¯̀1e1

)
εjk (q̄3u1) C

lequ1_1132
(¯̀1e1

)
εjk (q̄3u2) C

lequ1_1133
(¯̀1e1

)
εjk (q̄3u3) C

lequ1_2211
(¯̀2e2

)
εjk (q̄1u1) C

lequ1_2212
(¯̀2e2

)
εjk (q̄1u2) C

lequ1_2213
(¯̀2e2

)
εjk (q̄1u3) C

lequ1_2221
(¯̀2e2

)
εjk (q̄2u1) C

lequ1_2222
(¯̀2e2

)
εjk (q̄2u2) C

lequ1_2223
(¯̀2e2

)
εjk (q̄2u3) C

lequ1_2231
(¯̀2e2

)
εjk (q̄3u1) C

lequ1_2232
(¯̀2e2

)
εjk (q̄3u2) C

lequ1_2233
(¯̀2e2

)
εjk (q̄3u3) C

lequ1_3311
(¯̀3e3

)
εjk (q̄1u1) C

lequ1_3312
(¯̀3e3

)
εjk (q̄1u2) C

lequ1_3313
(¯̀3e3

)
εjk (q̄1u3) C

lequ1_3321
(¯̀3e3

)
εjk (q̄2u1) C

lequ1_3322
(¯̀3e3

)
εjk (q̄2u2) C

lequ1_3323
(¯̀3e3

)
εjk (q̄2u3) C

lequ1_3331
(¯̀3e3

)
εjk (q̄3u1) C

lequ1_3332
(¯̀3e3

)
εjk (q̄3u2) C

lequ1_3333
(¯̀3e3

)
εjk (q̄3u3) C

lequ3_1111
(¯̀1σµνe1

)
εjk (q̄1σ

µνu1) C
lequ3_1112

(¯̀1σµνe1
)
εjk (q̄1σ

µνu2) C
lequ3_1113

(¯̀1σµνe1
)
εjk (q̄1σ

µνu3) C
lequ3_1121

(¯̀1σµνe1
)
εjk (q̄2σ

µνu1) C
lequ3_1122

(¯̀1σµνe1
)
εjk (q̄2σ

µνu2) C
lequ3_1123

(¯̀1σµνe1
)
εjk (q̄2σ

µνu3) C
lequ3_1131

(¯̀1σµνe1
)
εjk (q̄3σ

µνu1) C
lequ3_1132

(¯̀1σµνe1
)
εjk (q̄3σ

µνu2) C
lequ3_1133

(¯̀1σµνe1
)
εjk (q̄3σ

µνu3) C
lequ3_2211

(¯̀2σµνe2
)
εjk (q̄1σ

µνu1) C
lequ3_2212

(¯̀2σµνe2
)
εjk (q̄1σ

µνu2) C
lequ3_2213

(¯̀2σµνe2
)
εjk (q̄1σ

µνu3) C
lequ3_2221

(¯̀2σµνe2
)
εjk (q̄2σ

µνu1) C
lequ3_2222

(¯̀2σµνe2
)
εjk (q̄2σ

µνu2) C
lequ3_2223

(¯̀2σµνe2
)
εjk (q̄2σ

µνu3) C
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WC name Operator Type

lequ3_2231
(¯̀2σµνe2

)
εjk (q̄3σ

µνu1) C
lequ3_2232

(¯̀2σµνe2
)
εjk (q̄3σ

µνu2) C
lequ3_2233

(¯̀2σµνe2
)
εjk (q̄3σ

µνu3) C
lequ3_3311

(¯̀3σµνe3
)
εjk (q̄1σ

µνu1) C
lequ3_3312

(¯̀3σµνe3
)
εjk (q̄1σ

µνu2) C
lequ3_3313

(¯̀3σµνe3
)
εjk (q̄1σ

µνu3) C
lequ3_3321

(¯̀3σµνe3
)
εjk (q̄2σ

µνu1) C
lequ3_3322

(¯̀3σµνe3
)
εjk (q̄2σ

µνu2) C
lequ3_3323

(¯̀3σµνe3
)
εjk (q̄2σ

µνu3) C
lequ3_3331

(¯̀3σµνe3
)
εjk (q̄3σ

µνu1) C
lequ3_3332

(¯̀3σµνe3
)
εjk (q̄3σ

µνu2) C
lequ3_3333

(¯̀3σµνe3
)
εjk (q̄3σ

µνu3) C

mue

WC name Operator Type

ephi_12
(
ϕ†ϕ

) (¯̀1e2ϕ
)

C
ephi_21

(
ϕ†ϕ

) (¯̀2e1ϕ
)

C
eW_12

(¯̀1σ
µνe2

)
τ IϕW I

µν C
eW_21

(¯̀2σ
µνe1

)
τ IϕW I

µν C
eB_12

(¯̀1σ
µνe2

)
ϕBµν C

eB_21
(¯̀2σ

µνe1
)
ϕBµν C

phil1_12
(
ϕ†i
↔
Dµϕ

)(¯̀1γ
µ`2
)

C

phil3_12
(
ϕ†i
↔
D
I

µϕ

)(¯̀1τ
Iγµ`2

)
C

phie_12
(
ϕ†i
↔
Dµϕ

)
(ē1γ

µe2) C

ll_1112
(¯̀1γµ`1

) (¯̀1γ
µ`2
)

C
ll_1222

(¯̀1γµ`2
) (¯̀2γ

µ`2
)

C
ll_1233

(¯̀1γµ`2
) (¯̀3γ

µ`3
)

C
ll_1332

(¯̀1γµ`3
) (¯̀3γ

µ`2
)

C
lq1_1211

(¯̀1γµ`2
)

(q̄1γ
µq1) C

lq1_1212
(¯̀1γµ`2

)
(q̄1γ

µq2) C
lq1_1213

(¯̀1γµ`2
)

(q̄1γ
µq3) C

lq1_1221
(¯̀1γµ`2

)
(q̄2γ

µq1) C
lq1_1222

(¯̀1γµ`2
)

(q̄2γ
µq2) C

lq1_1223
(¯̀1γµ`2

)
(q̄2γ

µq3) C
lq1_1231

(¯̀1γµ`2
)

(q̄3γ
µq1) C

lq1_1232
(¯̀1γµ`2

)
(q̄3γ

µq2) C
lq1_1233

(¯̀1γµ`2
)

(q̄3γ
µq3) C
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WC name Operator Type

lq3_1211
(¯̀1γµτ

I`2
) (
q̄1γ

µτ Iq1
)

C
lq3_1212

(¯̀1γµτ
I`2
) (
q̄1γ

µτ Iq2
)

C
lq3_1213

(¯̀1γµτ
I`2
) (
q̄1γ

µτ Iq3
)

C
lq3_1221

(¯̀1γµτ
I`2
) (
q̄2γ

µτ Iq1
)

C
lq3_1222

(¯̀1γµτ
I`2
) (
q̄2γ

µτ Iq2
)

C
lq3_1223

(¯̀1γµτ
I`2
) (
q̄2γ

µτ Iq3
)

C
lq3_1231

(¯̀1γµτ
I`2
) (
q̄3γ

µτ Iq1
)

C
lq3_1232

(¯̀1γµτ
I`2
) (
q̄3γ

µτ Iq2
)

C
lq3_1233

(¯̀1γµτ
I`2
) (
q̄3γ

µτ Iq3
)

C
ee_1112 (ē1γµe1) (ē1γ

µe2) C
ee_1222 (ē1γµe2) (ē2γ

µe2) C
ee_1233 (ē1γµe2) (ē3γ

µe3) C
eu_1211 (ē1γµe2) (ū1γ

µu1) C
eu_1212 (ē1γµe2) (ū1γ

µu2) C
eu_1213 (ē1γµe2) (ū1γ

µu3) C
eu_1221 (ē1γµe2) (ū2γ

µu1) C
eu_1222 (ē1γµe2) (ū2γ

µu2) C
eu_1223 (ē1γµe2) (ū2γ

µu3) C
eu_1231 (ē1γµe2) (ū3γ

µu1) C
eu_1232 (ē1γµe2) (ū3γ

µu2) C
eu_1233 (ē1γµe2) (ū3γ

µu3) C
ed_1211 (ē1γµe2)

(
d̄1γ

µd1
)

C
ed_1212 (ē1γµe2)

(
d̄1γ

µd2
)

C
ed_1213 (ē1γµe2)

(
d̄1γ

µd3
)

C
ed_1221 (ē1γµe2)

(
d̄2γ

µd1
)

C
ed_1222 (ē1γµe2)

(
d̄2γ

µd2
)

C
ed_1223 (ē1γµe2)

(
d̄2γ

µd3
)

C
ed_1231 (ē1γµe2)

(
d̄3γ

µd1
)

C
ed_1232 (ē1γµe2)

(
d̄3γ

µd2
)

C
ed_1233 (ē1γµe2)

(
d̄3γ

µd3
)

C
le_1112

(¯̀1γµ`1
)

(ē1γ
µe2) C

le_1211
(¯̀1γµ`2

)
(ē1γ

µe1) C
le_1222

(¯̀1γµ`2
)

(ē2γ
µe2) C

le_1233
(¯̀1γµ`2

)
(ē3γ

µe3) C
le_1332

(¯̀1γµ`3
)

(ē3γ
µe2) C

le_2212
(¯̀2γµ`2

)
(ē1γ

µe2) C
le_2331

(¯̀2γµ`3
)

(ē3γ
µe1) C

le_3312
(¯̀3γµ`3

)
(ē1γ

µe2) C
lu_1211

(¯̀1γµ`2
)

(ū1γ
µu1) C

lu_1212
(¯̀1γµ`2

)
(ū1γ

µu2) C
lu_1213

(¯̀1γµ`2
)

(ū1γ
µu3) C

lu_1221
(¯̀1γµ`2

)
(ū2γ

µu1) C
lu_1222

(¯̀1γµ`2
)

(ū2γ
µu2) C
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lu_1223
(¯̀1γµ`2

)
(ū2γ

µu3) C
lu_1231

(¯̀1γµ`2
)

(ū3γ
µu1) C

lu_1232
(¯̀1γµ`2

)
(ū3γ

µu2) C
lu_1233

(¯̀1γµ`2
)

(ū3γ
µu3) C

ld_1211
(¯̀1γµ`2

) (
d̄1γ

µd1
)

C
ld_1212

(¯̀1γµ`2
) (
d̄1γ

µd2
)

C
ld_1213

(¯̀1γµ`2
) (
d̄1γ

µd3
)

C
ld_1221

(¯̀1γµ`2
) (
d̄2γ

µd1
)

C
ld_1222

(¯̀1γµ`2
) (
d̄2γ

µd2
)

C
ld_1223

(¯̀1γµ`2
) (
d̄2γ

µd3
)

C
ld_1231

(¯̀1γµ`2
) (
d̄3γ

µd1
)

C
ld_1232

(¯̀1γµ`2
) (
d̄3γ

µd2
)

C
ld_1233

(¯̀1γµ`2
) (
d̄3γ

µd3
)

C
qe_1112 (q̄1γµq1) (ē1γ

µe2) C
qe_1212 (q̄1γµq2) (ē1γ

µe2) C
qe_1221 (q̄1γµq2) (ē2γ

µe1) C
qe_1312 (q̄1γµq3) (ē1γ

µe2) C
qe_1321 (q̄1γµq3) (ē2γ

µe1) C
qe_2212 (q̄2γµq2) (ē1γ

µe2) C
qe_2312 (q̄2γµq3) (ē1γ

µe2) C
qe_2321 (q̄2γµq3) (ē2γ

µe1) C
qe_3312 (q̄3γµq3) (ē1γ

µe2) C
ledq_1211

(¯̀1e2
) (
d̄1q1

)
C

ledq_1212
(¯̀1e2

) (
d̄1q2

)
C

ledq_1213
(¯̀1e2

) (
d̄1q3

)
C

ledq_1221
(¯̀1e2

) (
d̄2q1

)
C

ledq_1222
(¯̀1e2

) (
d̄2q2

)
C

ledq_1223
(¯̀1e2

) (
d̄2q3

)
C

ledq_1231
(¯̀1e2

) (
d̄3q1

)
C

ledq_1232
(¯̀1e2

) (
d̄3q2

)
C

ledq_1233
(¯̀1e2

) (
d̄3q3

)
C

ledq_2111
(¯̀2e1

) (
d̄1q1

)
C

ledq_2112
(¯̀2e1

) (
d̄1q2

)
C

ledq_2113
(¯̀2e1

) (
d̄1q3

)
C

ledq_2121
(¯̀2e1

) (
d̄2q1

)
C

ledq_2122
(¯̀2e1

) (
d̄2q2

)
C

ledq_2123
(¯̀2e1

) (
d̄2q3

)
C

ledq_2131
(¯̀2e1

) (
d̄3q1

)
C

ledq_2132
(¯̀2e1

) (
d̄3q2

)
C

ledq_2133
(¯̀2e1

) (
d̄3q3

)
C

lequ1_1211
(¯̀1e2

)
εjk (q̄1u1) C

lequ1_1212
(¯̀1e2

)
εjk (q̄1u2) C
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WC name Operator Type

lequ1_1213
(¯̀1e2

)
εjk (q̄1u3) C

lequ1_1221
(¯̀1e2

)
εjk (q̄2u1) C

lequ1_1222
(¯̀1e2

)
εjk (q̄2u2) C

lequ1_1223
(¯̀1e2

)
εjk (q̄2u3) C

lequ1_1231
(¯̀1e2

)
εjk (q̄3u1) C

lequ1_1232
(¯̀1e2

)
εjk (q̄3u2) C

lequ1_1233
(¯̀1e2

)
εjk (q̄3u3) C

lequ1_2111
(¯̀2e1

)
εjk (q̄1u1) C

lequ1_2112
(¯̀2e1

)
εjk (q̄1u2) C

lequ1_2113
(¯̀2e1

)
εjk (q̄1u3) C

lequ1_2121
(¯̀2e1

)
εjk (q̄2u1) C

lequ1_2122
(¯̀2e1

)
εjk (q̄2u2) C

lequ1_2123
(¯̀2e1

)
εjk (q̄2u3) C

lequ1_2131
(¯̀2e1

)
εjk (q̄3u1) C

lequ1_2132
(¯̀2e1

)
εjk (q̄3u2) C

lequ1_2133
(¯̀2e1

)
εjk (q̄3u3) C

lequ3_1211
(¯̀1σµνe2

)
εjk (q̄1σ

µνu1) C
lequ3_1212

(¯̀1σµνe2
)
εjk (q̄1σ

µνu2) C
lequ3_1213

(¯̀1σµνe2
)
εjk (q̄1σ

µνu3) C
lequ3_1221

(¯̀1σµνe2
)
εjk (q̄2σ

µνu1) C
lequ3_1222

(¯̀1σµνe2
)
εjk (q̄2σ

µνu2) C
lequ3_1223

(¯̀1σµνe2
)
εjk (q̄2σ

µνu3) C
lequ3_1231

(¯̀1σµνe2
)
εjk (q̄3σ

µνu1) C
lequ3_1232

(¯̀1σµνe2
)
εjk (q̄3σ

µνu2) C
lequ3_1233

(¯̀1σµνe2
)
εjk (q̄3σ

µνu3) C
lequ3_2111

(¯̀2σµνe1
)
εjk (q̄1σ

µνu1) C
lequ3_2112

(¯̀2σµνe1
)
εjk (q̄1σ

µνu2) C
lequ3_2113

(¯̀2σµνe1
)
εjk (q̄1σ

µνu3) C
lequ3_2121

(¯̀2σµνe1
)
εjk (q̄2σ

µνu1) C
lequ3_2122

(¯̀2σµνe1
)
εjk (q̄2σ

µνu2) C
lequ3_2123

(¯̀2σµνe1
)
εjk (q̄2σ

µνu3) C
lequ3_2131

(¯̀2σµνe1
)
εjk (q̄3σ

µνu1) C
lequ3_2132

(¯̀2σµνe1
)
εjk (q̄3σ

µνu2) C
lequ3_2133

(¯̀2σµνe1
)
εjk (q̄3σ

µνu3) C

taue

WC name Operator Type

ephi_13
(
ϕ†ϕ

) (¯̀1e3ϕ
)

C
ephi_31

(
ϕ†ϕ

) (¯̀3e1ϕ
)

C
eW_13

(¯̀1σ
µνe3

)
τ IϕW I

µν C
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WC name Operator Type

eW_31
(¯̀3σ

µνe1
)
τ IϕW I

µν C
eB_13

(¯̀1σ
µνe3

)
ϕBµν C

eB_31
(¯̀3σ

µνe1
)
ϕBµν C

phil1_13
(
ϕ†i
↔
Dµϕ

)(¯̀1γ
µ`3
)

C

phil3_13
(
ϕ†i
↔
D
I

µϕ

)(¯̀1τ
Iγµ`3

)
C

phie_13
(
ϕ†i
↔
Dµϕ

)
(ē1γ

µe3) C

ll_1113
(¯̀1γµ`1

) (¯̀1γ
µ`3
)

C
ll_1223

(¯̀1γµ`2
) (¯̀2γ

µ`3
)

C
ll_1322

(¯̀1γµ`3
) (¯̀2γ

µ`2
)

C
ll_1333

(¯̀1γµ`3
) (¯̀3γ

µ`3
)

C
lq1_1311

(¯̀1γµ`3
)

(q̄1γ
µq1) C

lq1_1312
(¯̀1γµ`3

)
(q̄1γ

µq2) C
lq1_1313

(¯̀1γµ`3
)

(q̄1γ
µq3) C

lq1_1321
(¯̀1γµ`3

)
(q̄2γ

µq1) C
lq1_1322

(¯̀1γµ`3
)

(q̄2γ
µq2) C

lq1_1323
(¯̀1γµ`3

)
(q̄2γ

µq3) C
lq1_1331

(¯̀1γµ`3
)

(q̄3γ
µq1) C

lq1_1332
(¯̀1γµ`3

)
(q̄3γ

µq2) C
lq1_1333

(¯̀1γµ`3
)

(q̄3γ
µq3) C

lq3_1311
(¯̀1γµτ

I`3
) (
q̄1γ

µτ Iq1
)

C
lq3_1312

(¯̀1γµτ
I`3
) (
q̄1γ

µτ Iq2
)

C
lq3_1313

(¯̀1γµτ
I`3
) (
q̄1γ

µτ Iq3
)

C
lq3_1321

(¯̀1γµτ
I`3
) (
q̄2γ

µτ Iq1
)

C
lq3_1322

(¯̀1γµτ
I`3
) (
q̄2γ

µτ Iq2
)

C
lq3_1323

(¯̀1γµτ
I`3
) (
q̄2γ

µτ Iq3
)

C
lq3_1331

(¯̀1γµτ
I`3
) (
q̄3γ

µτ Iq1
)

C
lq3_1332

(¯̀1γµτ
I`3
) (
q̄3γ

µτ Iq2
)

C
lq3_1333

(¯̀1γµτ
I`3
) (
q̄3γ

µτ Iq3
)

C
ee_1113 (ē1γµe1) (ē1γ

µe3) C
ee_1223 (ē1γµe2) (ē2γ

µe3) C
ee_1333 (ē1γµe3) (ē3γ

µe3) C
eu_1311 (ē1γµe3) (ū1γ

µu1) C
eu_1312 (ē1γµe3) (ū1γ

µu2) C
eu_1313 (ē1γµe3) (ū1γ

µu3) C
eu_1321 (ē1γµe3) (ū2γ

µu1) C
eu_1322 (ē1γµe3) (ū2γ

µu2) C
eu_1323 (ē1γµe3) (ū2γ

µu3) C
eu_1331 (ē1γµe3) (ū3γ

µu1) C
eu_1332 (ē1γµe3) (ū3γ

µu2) C
eu_1333 (ē1γµe3) (ū3γ

µu3) C
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WC name Operator Type

ed_1311 (ē1γµe3)
(
d̄1γ

µd1
)

C
ed_1312 (ē1γµe3)

(
d̄1γ

µd2
)

C
ed_1313 (ē1γµe3)

(
d̄1γ

µd3
)

C
ed_1321 (ē1γµe3)

(
d̄2γ

µd1
)

C
ed_1322 (ē1γµe3)

(
d̄2γ

µd2
)

C
ed_1323 (ē1γµe3)

(
d̄2γ

µd3
)

C
ed_1331 (ē1γµe3)

(
d̄3γ

µd1
)

C
ed_1332 (ē1γµe3)

(
d̄3γ

µd2
)

C
ed_1333 (ē1γµe3)

(
d̄3γ

µd3
)

C
le_1113

(¯̀1γµ`1
)

(ē1γ
µe3) C

le_1223
(¯̀1γµ`2

)
(ē2γ

µe3) C
le_1311

(¯̀1γµ`3
)

(ē1γ
µe1) C

le_1322
(¯̀1γµ`3

)
(ē2γ

µe2) C
le_1333

(¯̀1γµ`3
)

(ē3γ
µe3) C

le_2213
(¯̀2γµ`2

)
(ē1γ

µe3) C
le_2312

(¯̀2γµ`3
)

(ē1γ
µe2) C

le_3313
(¯̀3γµ`3

)
(ē1γ

µe3) C
lu_1311

(¯̀1γµ`3
)

(ū1γ
µu1) C

lu_1312
(¯̀1γµ`3

)
(ū1γ

µu2) C
lu_1313

(¯̀1γµ`3
)

(ū1γ
µu3) C

lu_1321
(¯̀1γµ`3

)
(ū2γ

µu1) C
lu_1322

(¯̀1γµ`3
)

(ū2γ
µu2) C

lu_1323
(¯̀1γµ`3

)
(ū2γ

µu3) C
lu_1331

(¯̀1γµ`3
)

(ū3γ
µu1) C

lu_1332
(¯̀1γµ`3

)
(ū3γ

µu2) C
lu_1333

(¯̀1γµ`3
)

(ū3γ
µu3) C

ld_1311
(¯̀1γµ`3

) (
d̄1γ

µd1
)

C
ld_1312

(¯̀1γµ`3
) (
d̄1γ

µd2
)

C
ld_1313

(¯̀1γµ`3
) (
d̄1γ

µd3
)

C
ld_1321

(¯̀1γµ`3
) (
d̄2γ

µd1
)

C
ld_1322

(¯̀1γµ`3
) (
d̄2γ

µd2
)

C
ld_1323

(¯̀1γµ`3
) (
d̄2γ

µd3
)

C
ld_1331

(¯̀1γµ`3
) (
d̄3γ

µd1
)

C
ld_1332

(¯̀1γµ`3
) (
d̄3γ

µd2
)

C
ld_1333

(¯̀1γµ`3
) (
d̄3γ

µd3
)

C
qe_1113 (q̄1γµq1) (ē1γ

µe3) C
qe_1213 (q̄1γµq2) (ē1γ

µe3) C
qe_1231 (q̄1γµq2) (ē3γ

µe1) C
qe_1313 (q̄1γµq3) (ē1γ

µe3) C
qe_1331 (q̄1γµq3) (ē3γ

µe1) C
qe_2213 (q̄2γµq2) (ē1γ

µe3) C
qe_2313 (q̄2γµq3) (ē1γ

µe3) C
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WC name Operator Type
qe_2331 (q̄2γµq3) (ē3γ

µe1) C
qe_3313 (q̄3γµq3) (ē1γ

µe3) C
ledq_1311

(¯̀1e3
) (
d̄1q1

)
C

ledq_1312
(¯̀1e3

) (
d̄1q2

)
C

ledq_1313
(¯̀1e3

) (
d̄1q3

)
C

ledq_1321
(¯̀1e3

) (
d̄2q1

)
C

ledq_1322
(¯̀1e3

) (
d̄2q2

)
C

ledq_1323
(¯̀1e3

) (
d̄2q3

)
C

ledq_1331
(¯̀1e3

) (
d̄3q1

)
C

ledq_1332
(¯̀1e3

) (
d̄3q2

)
C

ledq_1333
(¯̀1e3

) (
d̄3q3

)
C

ledq_3111
(¯̀3e1

) (
d̄1q1

)
C

ledq_3112
(¯̀3e1

) (
d̄1q2

)
C

ledq_3113
(¯̀3e1

) (
d̄1q3

)
C

ledq_3121
(¯̀3e1

) (
d̄2q1

)
C

ledq_3122
(¯̀3e1

) (
d̄2q2

)
C

ledq_3123
(¯̀3e1

) (
d̄2q3

)
C

ledq_3131
(¯̀3e1

) (
d̄3q1

)
C

ledq_3132
(¯̀3e1

) (
d̄3q2

)
C

ledq_3133
(¯̀3e1

) (
d̄3q3

)
C

lequ1_1311
(¯̀1e3

)
εjk (q̄1u1) C

lequ1_1312
(¯̀1e3

)
εjk (q̄1u2) C

lequ1_1313
(¯̀1e3

)
εjk (q̄1u3) C

lequ1_1321
(¯̀1e3

)
εjk (q̄2u1) C

lequ1_1322
(¯̀1e3

)
εjk (q̄2u2) C

lequ1_1323
(¯̀1e3

)
εjk (q̄2u3) C

lequ1_1331
(¯̀1e3

)
εjk (q̄3u1) C

lequ1_1332
(¯̀1e3

)
εjk (q̄3u2) C

lequ1_1333
(¯̀1e3

)
εjk (q̄3u3) C

lequ1_3111
(¯̀3e1

)
εjk (q̄1u1) C

lequ1_3112
(¯̀3e1

)
εjk (q̄1u2) C

lequ1_3113
(¯̀3e1

)
εjk (q̄1u3) C

lequ1_3121
(¯̀3e1

)
εjk (q̄2u1) C

lequ1_3122
(¯̀3e1

)
εjk (q̄2u2) C

lequ1_3123
(¯̀3e1

)
εjk (q̄2u3) C

lequ1_3131
(¯̀3e1

)
εjk (q̄3u1) C

lequ1_3132
(¯̀3e1

)
εjk (q̄3u2) C

lequ1_3133
(¯̀3e1

)
εjk (q̄3u3) C

lequ3_1311
(¯̀1σµνe3

)
εjk (q̄1σ

µνu1) C
lequ3_1312

(¯̀1σµνe3
)
εjk (q̄1σ

µνu2) C
lequ3_1313

(¯̀1σµνe3
)
εjk (q̄1σ

µνu3) C
lequ3_1321

(¯̀1σµνe3
)
εjk (q̄2σ

µνu1) C
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lequ3_1322
(¯̀1σµνe3

)
εjk (q̄2σ

µνu2) C
lequ3_1323

(¯̀1σµνe3
)
εjk (q̄2σ

µνu3) C
lequ3_1331

(¯̀1σµνe3
)
εjk (q̄3σ

µνu1) C
lequ3_1332

(¯̀1σµνe3
)
εjk (q̄3σ

µνu2) C
lequ3_1333

(¯̀1σµνe3
)
εjk (q̄3σ

µνu3) C
lequ3_3111

(¯̀3σµνe1
)
εjk (q̄1σ

µνu1) C
lequ3_3112

(¯̀3σµνe1
)
εjk (q̄1σ

µνu2) C
lequ3_3113

(¯̀3σµνe1
)
εjk (q̄1σ

µνu3) C
lequ3_3121

(¯̀3σµνe1
)
εjk (q̄2σ

µνu1) C
lequ3_3122

(¯̀3σµνe1
)
εjk (q̄2σ

µνu2) C
lequ3_3123

(¯̀3σµνe1
)
εjk (q̄2σ

µνu3) C
lequ3_3131

(¯̀3σµνe1
)
εjk (q̄3σ

µνu1) C
lequ3_3132

(¯̀3σµνe1
)
εjk (q̄3σ

µνu2) C
lequ3_3133

(¯̀3σµνe1
)
εjk (q̄3σ

µνu3) C

mutau

WC name Operator Type

ephi_23
(
ϕ†ϕ

) (¯̀2e3ϕ
)

C
ephi_32

(
ϕ†ϕ

) (¯̀3e2ϕ
)

C
eW_23

(¯̀2σ
µνe3

)
τ IϕW I

µν C
eW_32

(¯̀3σ
µνe2

)
τ IϕW I

µν C
eB_23

(¯̀2σ
µνe3

)
ϕBµν C

eB_32
(¯̀3σ

µνe2
)
ϕBµν C

phil1_23
(
ϕ†i
↔
Dµϕ

)(¯̀2γ
µ`3
)

C

phil3_23
(
ϕ†i
↔
D
I

µϕ

)(¯̀2τ
Iγµ`3

)
C

phie_23
(
ϕ†i
↔
Dµϕ

)
(ē2γ

µe3) C

ll_1123
(¯̀1γµ`1

) (¯̀2γ
µ`3
)

C
ll_1231

(¯̀1γµ`2
) (¯̀3γ

µ`1
)

C
ll_2223

(¯̀2γµ`2
) (¯̀2γ

µ`3
)

C
ll_2333

(¯̀2γµ`3
) (¯̀3γ

µ`3
)

C
lq1_2311

(¯̀2γµ`3
)

(q̄1γ
µq1) C

lq1_2312
(¯̀2γµ`3

)
(q̄1γ

µq2) C
lq1_2313

(¯̀2γµ`3
)

(q̄1γ
µq3) C

lq1_2321
(¯̀2γµ`3

)
(q̄2γ

µq1) C
lq1_2322

(¯̀2γµ`3
)

(q̄2γ
µq2) C

lq1_2323
(¯̀2γµ`3

)
(q̄2γ

µq3) C
lq1_2331

(¯̀2γµ`3
)

(q̄3γ
µq1) C
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WC name Operator Type

lq1_2332
(¯̀2γµ`3

)
(q̄3γ

µq2) C
lq1_2333

(¯̀2γµ`3
)

(q̄3γ
µq3) C

lq3_2311
(¯̀2γµτ

I`3
) (
q̄1γ

µτ Iq1
)

C
lq3_2312

(¯̀2γµτ
I`3
) (
q̄1γ

µτ Iq2
)

C
lq3_2313

(¯̀2γµτ
I`3
) (
q̄1γ

µτ Iq3
)

C
lq3_2321

(¯̀2γµτ
I`3
) (
q̄2γ

µτ Iq1
)

C
lq3_2322

(¯̀2γµτ
I`3
) (
q̄2γ

µτ Iq2
)

C
lq3_2323

(¯̀2γµτ
I`3
) (
q̄2γ

µτ Iq3
)

C
lq3_2331

(¯̀2γµτ
I`3
) (
q̄3γ

µτ Iq1
)

C
lq3_2332

(¯̀2γµτ
I`3
) (
q̄3γ

µτ Iq2
)

C
lq3_2333

(¯̀2γµτ
I`3
) (
q̄3γ

µτ Iq3
)

C
ee_1123 (ē1γµe1) (ē2γ

µe3) C
ee_2223 (ē2γµe2) (ē2γ

µe3) C
ee_2333 (ē2γµe3) (ē3γ

µe3) C
eu_2311 (ē2γµe3) (ū1γ

µu1) C
eu_2312 (ē2γµe3) (ū1γ

µu2) C
eu_2313 (ē2γµe3) (ū1γ

µu3) C
eu_2321 (ē2γµe3) (ū2γ

µu1) C
eu_2322 (ē2γµe3) (ū2γ

µu2) C
eu_2323 (ē2γµe3) (ū2γ

µu3) C
eu_2331 (ē2γµe3) (ū3γ

µu1) C
eu_2332 (ē2γµe3) (ū3γ

µu2) C
eu_2333 (ē2γµe3) (ū3γ

µu3) C
ed_2311 (ē2γµe3)

(
d̄1γ

µd1
)

C
ed_2312 (ē2γµe3)

(
d̄1γ

µd2
)

C
ed_2313 (ē2γµe3)

(
d̄1γ

µd3
)

C
ed_2321 (ē2γµe3)

(
d̄2γ

µd1
)

C
ed_2322 (ē2γµe3)

(
d̄2γ

µd2
)

C
ed_2323 (ē2γµe3)

(
d̄2γ

µd3
)

C
ed_2331 (ē2γµe3)

(
d̄3γ

µd1
)

C
ed_2332 (ē2γµe3)

(
d̄3γ

µd2
)

C
ed_2333 (ē2γµe3)

(
d̄3γ

µd3
)

C
le_1123

(¯̀1γµ`1
)

(ē2γ
µe3) C

le_1231
(¯̀1γµ`2

)
(ē3γ

µe1) C
le_1321

(¯̀1γµ`3
)

(ē2γ
µe1) C

le_2223
(¯̀2γµ`2

)
(ē2γ

µe3) C
le_2311

(¯̀2γµ`3
)

(ē1γ
µe1) C

le_2322
(¯̀2γµ`3

)
(ē2γ

µe2) C
le_2333

(¯̀2γµ`3
)

(ē3γ
µe3) C

le_3323
(¯̀3γµ`3

)
(ē2γ

µe3) C
lu_2311

(¯̀2γµ`3
)

(ū1γ
µu1) C

lu_2312
(¯̀2γµ`3

)
(ū1γ

µu2) C
lu_2313

(¯̀2γµ`3
)

(ū1γ
µu3) C
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WC name Operator Type

lu_2321
(¯̀2γµ`3

)
(ū2γ

µu1) C
lu_2322

(¯̀2γµ`3
)

(ū2γ
µu2) C

lu_2323
(¯̀2γµ`3

)
(ū2γ

µu3) C
lu_2331

(¯̀2γµ`3
)

(ū3γ
µu1) C

lu_2332
(¯̀2γµ`3

)
(ū3γ

µu2) C
lu_2333

(¯̀2γµ`3
)

(ū3γ
µu3) C

ld_2311
(¯̀2γµ`3

) (
d̄1γ

µd1
)

C
ld_2312

(¯̀2γµ`3
) (
d̄1γ

µd2
)

C
ld_2313

(¯̀2γµ`3
) (
d̄1γ

µd3
)

C
ld_2321

(¯̀2γµ`3
) (
d̄2γ

µd1
)

C
ld_2322

(¯̀2γµ`3
) (
d̄2γ

µd2
)

C
ld_2323

(¯̀2γµ`3
) (
d̄2γ

µd3
)

C
ld_2331

(¯̀2γµ`3
) (
d̄3γ

µd1
)

C
ld_2332

(¯̀2γµ`3
) (
d̄3γ

µd2
)

C
ld_2333

(¯̀2γµ`3
) (
d̄3γ

µd3
)

C
qe_1123 (q̄1γµq1) (ē2γ

µe3) C
qe_1223 (q̄1γµq2) (ē2γ

µe3) C
qe_1232 (q̄1γµq2) (ē3γ

µe2) C
qe_1323 (q̄1γµq3) (ē2γ

µe3) C
qe_1332 (q̄1γµq3) (ē3γ

µe2) C
qe_2223 (q̄2γµq2) (ē2γ

µe3) C
qe_2323 (q̄2γµq3) (ē2γ

µe3) C
qe_2332 (q̄2γµq3) (ē3γ

µe2) C
qe_3323 (q̄3γµq3) (ē2γ

µe3) C
ledq_2311

(¯̀2e3
) (
d̄1q1

)
C

ledq_2312
(¯̀2e3

) (
d̄1q2

)
C

ledq_2313
(¯̀2e3

) (
d̄1q3

)
C

ledq_2321
(¯̀2e3

) (
d̄2q1

)
C

ledq_2322
(¯̀2e3

) (
d̄2q2

)
C

ledq_2323
(¯̀2e3

) (
d̄2q3

)
C

ledq_2331
(¯̀2e3

) (
d̄3q1

)
C

ledq_2332
(¯̀2e3

) (
d̄3q2

)
C

ledq_2333
(¯̀2e3

) (
d̄3q3

)
C

ledq_3211
(¯̀3e2

) (
d̄1q1

)
C

ledq_3212
(¯̀3e2

) (
d̄1q2

)
C

ledq_3213
(¯̀3e2

) (
d̄1q3

)
C

ledq_3221
(¯̀3e2

) (
d̄2q1

)
C

ledq_3222
(¯̀3e2

) (
d̄2q2

)
C

ledq_3223
(¯̀3e2

) (
d̄2q3

)
C

ledq_3231
(¯̀3e2

) (
d̄3q1

)
C

ledq_3232
(¯̀3e2

) (
d̄3q2

)
C

ledq_3233
(¯̀3e2

) (
d̄3q3

)
C
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WC name Operator Type

lequ1_2311
(¯̀2e3

)
εjk (q̄1u1) C

lequ1_2312
(¯̀2e3

)
εjk (q̄1u2) C

lequ1_2313
(¯̀2e3

)
εjk (q̄1u3) C

lequ1_2321
(¯̀2e3

)
εjk (q̄2u1) C

lequ1_2322
(¯̀2e3

)
εjk (q̄2u2) C

lequ1_2323
(¯̀2e3

)
εjk (q̄2u3) C

lequ1_2331
(¯̀2e3

)
εjk (q̄3u1) C

lequ1_2332
(¯̀2e3

)
εjk (q̄3u2) C

lequ1_2333
(¯̀2e3

)
εjk (q̄3u3) C

lequ1_3211
(¯̀3e2

)
εjk (q̄1u1) C

lequ1_3212
(¯̀3e2

)
εjk (q̄1u2) C

lequ1_3213
(¯̀3e2

)
εjk (q̄1u3) C

lequ1_3221
(¯̀3e2

)
εjk (q̄2u1) C

lequ1_3222
(¯̀3e2

)
εjk (q̄2u2) C

lequ1_3223
(¯̀3e2

)
εjk (q̄2u3) C

lequ1_3231
(¯̀3e2

)
εjk (q̄3u1) C

lequ1_3232
(¯̀3e2

)
εjk (q̄3u2) C

lequ1_3233
(¯̀3e2

)
εjk (q̄3u3) C

lequ3_2311
(¯̀2σµνe3

)
εjk (q̄1σ

µνu1) C
lequ3_2312

(¯̀2σµνe3
)
εjk (q̄1σ

µνu2) C
lequ3_2313

(¯̀2σµνe3
)
εjk (q̄1σ

µνu3) C
lequ3_2321

(¯̀2σµνe3
)
εjk (q̄2σ

µνu1) C
lequ3_2322

(¯̀2σµνe3
)
εjk (q̄2σ

µνu2) C
lequ3_2323

(¯̀2σµνe3
)
εjk (q̄2σ

µνu3) C
lequ3_2331

(¯̀2σµνe3
)
εjk (q̄3σ

µνu1) C
lequ3_2332

(¯̀2σµνe3
)
εjk (q̄3σ

µνu2) C
lequ3_2333

(¯̀2σµνe3
)
εjk (q̄3σ

µνu3) C
lequ3_3211

(¯̀3σµνe2
)
εjk (q̄1σ

µνu1) C
lequ3_3212

(¯̀3σµνe2
)
εjk (q̄1σ

µνu2) C
lequ3_3213

(¯̀3σµνe2
)
εjk (q̄1σ

µνu3) C
lequ3_3221

(¯̀3σµνe2
)
εjk (q̄2σ

µνu1) C
lequ3_3222

(¯̀3σµνe2
)
εjk (q̄2σ

µνu2) C
lequ3_3223

(¯̀3σµνe2
)
εjk (q̄2σ

µνu3) C
lequ3_3231

(¯̀3σµνe2
)
εjk (q̄3σ

µνu1) C
lequ3_3232

(¯̀3σµνe2
)
εjk (q̄3σ

µνu2) C
lequ3_3233

(¯̀3σµνe2
)
εjk (q̄3σ

µνu3) C

muemue
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WC name Operator Type

ll_1212
(¯̀1γµ`2

) (¯̀1γ
µ`2
)

C
ee_1212 (ē1γµe2) (ē1γ

µe2) C
le_1212

(¯̀1γµ`2
)

(ē1γ
µe2) C

etauemu

WC name Operator Type

ll_1213
(¯̀1γµ`2

) (¯̀1γ
µ`3
)

C
ee_1213 (ē1γµe2) (ē1γ

µe3) C
le_1213

(¯̀1γµ`2
)

(ē1γ
µe3) C

le_1312
(¯̀1γµ`3

)
(ē1γ

µe2) C

muemutau

WC name Operator Type

ll_1232
(¯̀1γµ`2

) (¯̀3γ
µ`2
)

C
ee_1232 (ē1γµe2) (ē3γ

µe2) C
le_1232

(¯̀1γµ`2
)

(ē3γ
µe2) C

le_2321
(¯̀2γµ`3

)
(ē2γ

µe1) C

tauetaue

WC name Operator Type

ll_1313
(¯̀1γµ`3

) (¯̀1γ
µ`3
)

C
ee_1313 (ē1γµe3) (ē1γ

µe3) C
le_1313

(¯̀1γµ`3
)

(ē1γ
µe3) C

tauetaumu

WC name Operator Type

ll_1323
(¯̀1γµ`3

) (¯̀2γ
µ`3
)

C
ee_1323 (ē1γµe3) (ē2γ

µe3) C
le_1323

(¯̀1γµ`3
)

(ē2γ
µe3) C

le_2313
(¯̀2γµ`3

)
(ē1γ

µe3) C

taumutaumu
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WC name Operator Type

ll_2323
(¯̀2γµ`3

) (¯̀2γ
µ`3
)

C
ee_2323 (ē2γµe3) (ē2γ

µe3) C
le_2323

(¯̀2γµ`3
)

(ē2γ
µe3) C

dB=de=1

WC name Operator Type
duql_1111 (d1Cu1) (q1C`1) C
duql_1121 (d1Cu1) (q2C`1) C
duql_1131 (d1Cu1) (q3C`1) C
duql_1211 (d1Cu2) (q1C`1) C
duql_1221 (d1Cu2) (q2C`1) C
duql_1231 (d1Cu2) (q3C`1) C
duql_1311 (d1Cu3) (q1C`1) C
duql_1321 (d1Cu3) (q2C`1) C
duql_1331 (d1Cu3) (q3C`1) C
duql_2111 (d2Cu1) (q1C`1) C
duql_2121 (d2Cu1) (q2C`1) C
duql_2131 (d2Cu1) (q3C`1) C
duql_2211 (d2Cu2) (q1C`1) C
duql_2221 (d2Cu2) (q2C`1) C
duql_2231 (d2Cu2) (q3C`1) C
duql_2311 (d2Cu3) (q1C`1) C
duql_2321 (d2Cu3) (q2C`1) C
duql_2331 (d2Cu3) (q3C`1) C
duql_3111 (d3Cu1) (q1C`1) C
duql_3121 (d3Cu1) (q2C`1) C
duql_3131 (d3Cu1) (q3C`1) C
duql_3211 (d3Cu2) (q1C`1) C
duql_3221 (d3Cu2) (q2C`1) C
duql_3231 (d3Cu2) (q3C`1) C
duql_3311 (d3Cu3) (q1C`1) C
duql_3321 (d3Cu3) (q2C`1) C
duql_3331 (d3Cu3) (q3C`1) C
qque_1111 (q1Cq1) (u1Ce1) C
qque_1121 (q1Cq1) (u2Ce1) C
qque_1131 (q1Cq1) (u3Ce1) C
qque_1211 (q1Cq2) (u1Ce1) C
qque_1221 (q1Cq2) (u2Ce1) C
qque_1231 (q1Cq2) (u3Ce1) C
qque_1311 (q1Cq3) (u1Ce1) C
qque_1321 (q1Cq3) (u2Ce1) C
qque_1331 (q1Cq3) (u3Ce1) C
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WC name Operator Type
qque_2211 (q2Cq2) (u1Ce1) C
qque_2221 (q2Cq2) (u2Ce1) C
qque_2231 (q2Cq2) (u3Ce1) C
qque_2311 (q2Cq3) (u1Ce1) C
qque_2321 (q2Cq3) (u2Ce1) C
qque_2331 (q2Cq3) (u3Ce1) C
qque_3311 (q3Cq3) (u1Ce1) C
qque_3321 (q3Cq3) (u2Ce1) C
qque_3331 (q3Cq3) (u3Ce1) C
qqql_1111 εilεjk (q1Cq1) (q1C`1) C
qqql_1121 εilεjk (q1Cq1) (q2C`1) C
qqql_1131 εilεjk (q1Cq1) (q3C`1) C
qqql_1211 εilεjk (q1Cq2) (q1C`1) C
qqql_1221 εilεjk (q1Cq2) (q2C`1) C
qqql_1231 εilεjk (q1Cq2) (q3C`1) C
qqql_1311 εilεjk (q1Cq3) (q1C`1) C
qqql_1321 εilεjk (q1Cq3) (q2C`1) C
qqql_1331 εilεjk (q1Cq3) (q3C`1) C
qqql_2121 εilεjk (q2Cq1) (q2C`1) C
qqql_2131 εilεjk (q2Cq1) (q3C`1) C
qqql_2221 εilεjk (q2Cq2) (q2C`1) C
qqql_2231 εilεjk (q2Cq2) (q3C`1) C
qqql_2311 εilεjk (q2Cq3) (q1C`1) C
qqql_2321 εilεjk (q2Cq3) (q2C`1) C
qqql_2331 εilεjk (q2Cq3) (q3C`1) C
qqql_3131 εilεjk (q3Cq1) (q3C`1) C
qqql_3231 εilεjk (q3Cq2) (q3C`1) C
qqql_3331 εilεjk (q3Cq3) (q3C`1) C
duue_1111 (d1Cu1) (u1Ce1) C
duue_1121 (d1Cu1) (u2Ce1) C
duue_1131 (d1Cu1) (u3Ce1) C
duue_1211 (d1Cu2) (u1Ce1) C
duue_1221 (d1Cu2) (u2Ce1) C
duue_1231 (d1Cu2) (u3Ce1) C
duue_1311 (d1Cu3) (u1Ce1) C
duue_1321 (d1Cu3) (u2Ce1) C
duue_1331 (d1Cu3) (u3Ce1) C
duue_2111 (d2Cu1) (u1Ce1) C
duue_2121 (d2Cu1) (u2Ce1) C
duue_2131 (d2Cu1) (u3Ce1) C
duue_2211 (d2Cu2) (u1Ce1) C
duue_2221 (d2Cu2) (u2Ce1) C
duue_2231 (d2Cu2) (u3Ce1) C
duue_2311 (d2Cu3) (u1Ce1) C
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WC name Operator Type
duue_2321 (d2Cu3) (u2Ce1) C
duue_2331 (d2Cu3) (u3Ce1) C
duue_3111 (d3Cu1) (u1Ce1) C
duue_3121 (d3Cu1) (u2Ce1) C
duue_3131 (d3Cu1) (u3Ce1) C
duue_3211 (d3Cu2) (u1Ce1) C
duue_3221 (d3Cu2) (u2Ce1) C
duue_3231 (d3Cu2) (u3Ce1) C
duue_3311 (d3Cu3) (u1Ce1) C
duue_3321 (d3Cu3) (u2Ce1) C
duue_3331 (d3Cu3) (u3Ce1) C

dB=dmu=1

WC name Operator Type
duql_1112 (d1Cu1) (q1C`2) C
duql_1122 (d1Cu1) (q2C`2) C
duql_1132 (d1Cu1) (q3C`2) C
duql_1212 (d1Cu2) (q1C`2) C
duql_1222 (d1Cu2) (q2C`2) C
duql_1232 (d1Cu2) (q3C`2) C
duql_1312 (d1Cu3) (q1C`2) C
duql_1322 (d1Cu3) (q2C`2) C
duql_1332 (d1Cu3) (q3C`2) C
duql_2112 (d2Cu1) (q1C`2) C
duql_2122 (d2Cu1) (q2C`2) C
duql_2132 (d2Cu1) (q3C`2) C
duql_2212 (d2Cu2) (q1C`2) C
duql_2222 (d2Cu2) (q2C`2) C
duql_2232 (d2Cu2) (q3C`2) C
duql_2312 (d2Cu3) (q1C`2) C
duql_2322 (d2Cu3) (q2C`2) C
duql_2332 (d2Cu3) (q3C`2) C
duql_3112 (d3Cu1) (q1C`2) C
duql_3122 (d3Cu1) (q2C`2) C
duql_3132 (d3Cu1) (q3C`2) C
duql_3212 (d3Cu2) (q1C`2) C
duql_3222 (d3Cu2) (q2C`2) C
duql_3232 (d3Cu2) (q3C`2) C
duql_3312 (d3Cu3) (q1C`2) C
duql_3322 (d3Cu3) (q2C`2) C
duql_3332 (d3Cu3) (q3C`2) C
qque_1112 (q1Cq1) (u1Ce2) C
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WC name Operator Type
qque_1122 (q1Cq1) (u2Ce2) C
qque_1132 (q1Cq1) (u3Ce2) C
qque_1212 (q1Cq2) (u1Ce2) C
qque_1222 (q1Cq2) (u2Ce2) C
qque_1232 (q1Cq2) (u3Ce2) C
qque_1312 (q1Cq3) (u1Ce2) C
qque_1322 (q1Cq3) (u2Ce2) C
qque_1332 (q1Cq3) (u3Ce2) C
qque_2212 (q2Cq2) (u1Ce2) C
qque_2222 (q2Cq2) (u2Ce2) C
qque_2232 (q2Cq2) (u3Ce2) C
qque_2312 (q2Cq3) (u1Ce2) C
qque_2322 (q2Cq3) (u2Ce2) C
qque_2332 (q2Cq3) (u3Ce2) C
qque_3312 (q3Cq3) (u1Ce2) C
qque_3322 (q3Cq3) (u2Ce2) C
qque_3332 (q3Cq3) (u3Ce2) C
qqql_1112 εilεjk (q1Cq1) (q1C`2) C
qqql_1122 εilεjk (q1Cq1) (q2C`2) C
qqql_1132 εilεjk (q1Cq1) (q3C`2) C
qqql_1212 εilεjk (q1Cq2) (q1C`2) C
qqql_1222 εilεjk (q1Cq2) (q2C`2) C
qqql_1232 εilεjk (q1Cq2) (q3C`2) C
qqql_1312 εilεjk (q1Cq3) (q1C`2) C
qqql_1322 εilεjk (q1Cq3) (q2C`2) C
qqql_1332 εilεjk (q1Cq3) (q3C`2) C
qqql_2122 εilεjk (q2Cq1) (q2C`2) C
qqql_2132 εilεjk (q2Cq1) (q3C`2) C
qqql_2222 εilεjk (q2Cq2) (q2C`2) C
qqql_2232 εilεjk (q2Cq2) (q3C`2) C
qqql_2312 εilεjk (q2Cq3) (q1C`2) C
qqql_2322 εilεjk (q2Cq3) (q2C`2) C
qqql_2332 εilεjk (q2Cq3) (q3C`2) C
qqql_3132 εilεjk (q3Cq1) (q3C`2) C
qqql_3232 εilεjk (q3Cq2) (q3C`2) C
qqql_3332 εilεjk (q3Cq3) (q3C`2) C
duue_1112 (d1Cu1) (u1Ce2) C
duue_1122 (d1Cu1) (u2Ce2) C
duue_1132 (d1Cu1) (u3Ce2) C
duue_1212 (d1Cu2) (u1Ce2) C
duue_1222 (d1Cu2) (u2Ce2) C
duue_1232 (d1Cu2) (u3Ce2) C
duue_1312 (d1Cu3) (u1Ce2) C
duue_1322 (d1Cu3) (u2Ce2) C
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WC name Operator Type
duue_1332 (d1Cu3) (u3Ce2) C
duue_2112 (d2Cu1) (u1Ce2) C
duue_2122 (d2Cu1) (u2Ce2) C
duue_2132 (d2Cu1) (u3Ce2) C
duue_2212 (d2Cu2) (u1Ce2) C
duue_2222 (d2Cu2) (u2Ce2) C
duue_2232 (d2Cu2) (u3Ce2) C
duue_2312 (d2Cu3) (u1Ce2) C
duue_2322 (d2Cu3) (u2Ce2) C
duue_2332 (d2Cu3) (u3Ce2) C
duue_3112 (d3Cu1) (u1Ce2) C
duue_3122 (d3Cu1) (u2Ce2) C
duue_3132 (d3Cu1) (u3Ce2) C
duue_3212 (d3Cu2) (u1Ce2) C
duue_3222 (d3Cu2) (u2Ce2) C
duue_3232 (d3Cu2) (u3Ce2) C
duue_3312 (d3Cu3) (u1Ce2) C
duue_3322 (d3Cu3) (u2Ce2) C
duue_3332 (d3Cu3) (u3Ce2) C

dB=dtau=1

WC name Operator Type
duql_1113 (d1Cu1) (q1C`3) C
duql_1123 (d1Cu1) (q2C`3) C
duql_1133 (d1Cu1) (q3C`3) C
duql_1213 (d1Cu2) (q1C`3) C
duql_1223 (d1Cu2) (q2C`3) C
duql_1233 (d1Cu2) (q3C`3) C
duql_1313 (d1Cu3) (q1C`3) C
duql_1323 (d1Cu3) (q2C`3) C
duql_1333 (d1Cu3) (q3C`3) C
duql_2113 (d2Cu1) (q1C`3) C
duql_2123 (d2Cu1) (q2C`3) C
duql_2133 (d2Cu1) (q3C`3) C
duql_2213 (d2Cu2) (q1C`3) C
duql_2223 (d2Cu2) (q2C`3) C
duql_2233 (d2Cu2) (q3C`3) C
duql_2313 (d2Cu3) (q1C`3) C
duql_2323 (d2Cu3) (q2C`3) C
duql_2333 (d2Cu3) (q3C`3) C
duql_3113 (d3Cu1) (q1C`3) C
duql_3123 (d3Cu1) (q2C`3) C
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WC name Operator Type
duql_3133 (d3Cu1) (q3C`3) C
duql_3213 (d3Cu2) (q1C`3) C
duql_3223 (d3Cu2) (q2C`3) C
duql_3233 (d3Cu2) (q3C`3) C
duql_3313 (d3Cu3) (q1C`3) C
duql_3323 (d3Cu3) (q2C`3) C
duql_3333 (d3Cu3) (q3C`3) C
qque_1113 (q1Cq1) (u1Ce3) C
qque_1123 (q1Cq1) (u2Ce3) C
qque_1133 (q1Cq1) (u3Ce3) C
qque_1213 (q1Cq2) (u1Ce3) C
qque_1223 (q1Cq2) (u2Ce3) C
qque_1233 (q1Cq2) (u3Ce3) C
qque_1313 (q1Cq3) (u1Ce3) C
qque_1323 (q1Cq3) (u2Ce3) C
qque_1333 (q1Cq3) (u3Ce3) C
qque_2213 (q2Cq2) (u1Ce3) C
qque_2223 (q2Cq2) (u2Ce3) C
qque_2233 (q2Cq2) (u3Ce3) C
qque_2313 (q2Cq3) (u1Ce3) C
qque_2323 (q2Cq3) (u2Ce3) C
qque_2333 (q2Cq3) (u3Ce3) C
qque_3313 (q3Cq3) (u1Ce3) C
qque_3323 (q3Cq3) (u2Ce3) C
qque_3333 (q3Cq3) (u3Ce3) C
qqql_1113 εilεjk (q1Cq1) (q1C`3) C
qqql_1123 εilεjk (q1Cq1) (q2C`3) C
qqql_1133 εilεjk (q1Cq1) (q3C`3) C
qqql_1213 εilεjk (q1Cq2) (q1C`3) C
qqql_1223 εilεjk (q1Cq2) (q2C`3) C
qqql_1233 εilεjk (q1Cq2) (q3C`3) C
qqql_1313 εilεjk (q1Cq3) (q1C`3) C
qqql_1323 εilεjk (q1Cq3) (q2C`3) C
qqql_1333 εilεjk (q1Cq3) (q3C`3) C
qqql_2123 εilεjk (q2Cq1) (q2C`3) C
qqql_2133 εilεjk (q2Cq1) (q3C`3) C
qqql_2223 εilεjk (q2Cq2) (q2C`3) C
qqql_2233 εilεjk (q2Cq2) (q3C`3) C
qqql_2313 εilεjk (q2Cq3) (q1C`3) C
qqql_2323 εilεjk (q2Cq3) (q2C`3) C
qqql_2333 εilεjk (q2Cq3) (q3C`3) C
qqql_3133 εilεjk (q3Cq1) (q3C`3) C
qqql_3233 εilεjk (q3Cq2) (q3C`3) C
qqql_3333 εilεjk (q3Cq3) (q3C`3) C
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WC name Operator Type
duue_1113 (d1Cu1) (u1Ce3) C
duue_1123 (d1Cu1) (u2Ce3) C
duue_1133 (d1Cu1) (u3Ce3) C
duue_1213 (d1Cu2) (u1Ce3) C
duue_1223 (d1Cu2) (u2Ce3) C
duue_1233 (d1Cu2) (u3Ce3) C
duue_1313 (d1Cu3) (u1Ce3) C
duue_1323 (d1Cu3) (u2Ce3) C
duue_1333 (d1Cu3) (u3Ce3) C
duue_2113 (d2Cu1) (u1Ce3) C
duue_2123 (d2Cu1) (u2Ce3) C
duue_2133 (d2Cu1) (u3Ce3) C
duue_2213 (d2Cu2) (u1Ce3) C
duue_2223 (d2Cu2) (u2Ce3) C
duue_2233 (d2Cu2) (u3Ce3) C
duue_2313 (d2Cu3) (u1Ce3) C
duue_2323 (d2Cu3) (u2Ce3) C
duue_2333 (d2Cu3) (u3Ce3) C
duue_3113 (d3Cu1) (u1Ce3) C
duue_3123 (d3Cu1) (u2Ce3) C
duue_3133 (d3Cu1) (u3Ce3) C
duue_3213 (d3Cu2) (u1Ce3) C
duue_3223 (d3Cu2) (u2Ce3) C
duue_3233 (d3Cu2) (u3Ce3) C
duue_3313 (d3Cu3) (u1Ce3) C
duue_3323 (d3Cu3) (u2Ce3) C
duue_3333 (d3Cu3) (u3Ce3) C

dL=2

WC name Operator Type
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