
Basis SMEFTsim_MFV (EFT SMEFT)
Basis used in the SMEFTsim_MFV UFO models, version 3.0.0 or later. Implements
Warsaw basis with U(3) flavor symmetry for all fermions and includes up to 1
lepton Yukawa and 3 quark Yukawa insertions. BSM CP violation is forbidden.
q, u, d are the left- and right-handed quark fields. `, e are left- and right-handed
lepton fields. Yl, Yu, Yd are the 3x3 yukawa matrices for leptons, up- and down-
quarks, defined by LSM ⊃ d̄YdH

†q and analogously for the others. Quark
fields are in the up-aligned basis: Yl, Yu are assumed diagonal at the scale of
evaluation, while Yd = Y diagd V †CKM . Flavor indices are indicated with p, r, s, t
with Einstein conventions on repeated indices. They run over 1,2,3 for all fields.
This basis definition corresponds to a fixed LambdaSMEFT=1e+3 in the UFO
models. Notation and conventions can vary compared to the Warsaw basis paper,
see arXiv:2012.11343 for all definitions.

Sectors
The effective Lagrangian is defined as

Leff = −Heff =
∑

Oi=O†
i

CiOi +
∑

Oi 6=O†
i

(
CiOi + C∗i O

†
i

)
.

dB=dL=0

WC name Operator Type

cG fABCGAνµ GBρν GCµρ /TeV2 R
cW εIJKW Iν

µ W Jρ
ν WKµ

ρ /TeV2 R
cH (H†H)3/TeV2 R
cHbox (H†H)�(H†H)/TeV2 R
cHDD (DµH

†H)(H†DµH)/TeV2 R
cHG GAµνG

AµνH†H/TeV2 R
cHW W I

µνW
IµνH†H/TeV2 R

cHB BµνB
µνH†H/TeV2 R

cHWB BµνW
IµνH†σIH/TeV2 R

ceH (Y †l )pr(¯̀
pHer)(H†H)/TeV2 + h.c. R

cuH0 (Y †u )pr(q̄pH̃ur)(H†H)/TeV2 + h.c. R
DeltaucuH (Y †uYuY †u )pr(q̄pH̃ur)(H†H)/TeV2 + h.c. R
DeltadcuH (Y †d YdY †u )pr(q̄pH̃ur)(H†H)/TeV2 + h.c. R
cdH0 (Y †d )pr(q̄pHdr)(H†H)/TeV2 + h.c. R
DeltaucdH (Y †uYuY

†
d )pr(q̄pHdr)(H†H)/TeV2 + h.c. R

DeltadcdH (Y †d YdY
†
d )pr(q̄pHdr)(H†H)/TeV2 + h.c. R

ceW (Y †l )pr(¯̀
pσ

IHσµνer)W I
µν/TeV2 + h.c. R

ceB (Y †l )pr(¯̀
pHσ

µνer)Bµν/TeV2 + h.c. R
cuG0 (Y †u )pr(q̄pH̃σµνTAur)GAµν/TeV2 + h.c. R
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WC name Operator Type

DeltaucuG (Y †uYuY †u )pr(q̄pH̃σµνTAur)GAµν/TeV2 + h.c. R
DeltadcuG (Y †d YdY †u )pr(q̄pH̃σµνTAur)GAµν/TeV2 + h.c. R
cuW0 (Y †u )pr(q̄pσIH̃σµνur)W I

µν/TeV2 + h.c. R
DeltaucuW (Y †uYuY †u )pr(q̄pσIH̃σµνur)W I

µν/TeV2 + h.c. R
DeltadcuW (Y †d YdY †u )pr(q̄pσIH̃σµνur)W I

µν/TeV2 + h.c. R
cuB0 (Y †u )pr(q̄pH̃σµνur)Bµν/TeV2 + h.c. R
DeltaucuB (Y †uYuY †u )pr(q̄pH̃σµνur)Bµν/TeV2 + h.c. R
DeltadcuB (Y †d YdY †u )pr(q̄pH̃σµνur)Bµν/TeV2 + h.c. R
cdG0 (Y †d )pr(q̄pHσµνTAdr)GAµν/TeV2 + h.c. R
DeltaucdG (Y †uYuY

†
d )pr(q̄pHσµνTAdr)GAµν/TeV2 + h.c. R

DeltadcdG (Y †d YdY
†
d )pr(q̄pHσµνTAdr)GAµν/TeV2 + h.c. R

cdW0 (Y †d )pr(q̄pσIHσµνdr)W I
µν/TeV2 + h.c. R

DeltaucdW (Y †uYuY
†
d )pr(q̄pσIHσµνdr)W I

µν/TeV2 + h.c. R
DeltadcdW (Y †d YdY

†
d )pr(q̄pσIHσµνdr)W I

µν/TeV2 + h.c. R
cdB0 (Y †d )pr(q̄pHσµνdr)Bµν/TeV2 + h.c. R
DeltaucdB (Y †uYuY

†
d )pr(q̄pHσµνdr)Bµν/TeV2 + h.c. R

DeltadcdB (Y †d YdY
†
d )pr(q̄pHσµνdr)Bµν/TeV2 + h.c. R

cHl1 (H†i←→D µH)(¯̀
pγ
µ`p)/TeV2 R

cHl3 (H†i←→D I
µH)(¯̀

pγ
µσI`p)/TeV2 R

cHq10 (H†i←→D µH)(q̄pγµqp)/TeV2 R
DeltaucHq1 (Y †uYu)pr(H†i

←→
D µH)(q̄pγµqr)/TeV2 R

DeltadcHq1 (Y †d Yd)pr(H†i
←→
D µH)(q̄pγµqr)/TeV2 R

cHq30 (H†i←→D I
µH)(q̄pγµσIqp)/TeV2 R

DeltaucHq3 (Y †uYu)pr(H†i
←→
D I
µH)(q̄pγµσIqr)/TeV2 R

DeltadcHq3 (Y †d Yd)pr(H†i
←→
D I
µH)(q̄pγµσIqr)/TeV2 R

cHe (H†i←→D µH)(ēpγµep)/TeV2 R
cHu0 (H†i←→D µH)(ūpγµup)/TeV2 R
DeltacHu (YuY †u )pr(H†i

←→
D µH)(ūpγµur)/TeV2 R

cHd0 (H†i←→D µH)(d̄pγµdp)/TeV2 R
DeltacHd (YdY †d )pr(H†i

←→
D µH)(d̄pγµdr)/TeV2 R

cHud0 (YuY †d )pr (̃iH†DµH)(ūpγµdr)/TeV2 + h.c. R
cll (¯̀

pγµ`p)(¯̀
rγ
µ`r)/TeV2 R

cll1 (¯̀
pγµ`r)(¯̀

rγ
µ`p)/TeV2 R

clq10 (¯̀
pγµ`p)(q̄rγµqr)/TeV2 R

Deltauclq1 (Y †uYu)rs(¯̀
pγµ`p)(q̄rγµqs)/TeV2 R

Deltadclq1 (Y †d Yd)rs(¯̀
pγµ`p)(q̄rγµqs)/TeV2 R

clq30 (¯̀
pγµσ

I`p)(q̄rγµσIqr)/TeV2 R
Deltauclq3 (Y †uYu)rs(¯̀

pγµσ
I`p)(q̄rγµσIqs)/TeV2 R

Deltadclq3 (Y †d Yd)rs(¯̀
pγµσ

I`p)(q̄rγµσIqs)/TeV2 R
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cqq10 (q̄pγµqp)(q̄rγµqr)/TeV2 R
Deltaucqq1 (Y †uYu)ps(q̄pγµqs)(q̄rγµqr)/TeV2 R
Deltadcqq1 (Y †d Yd)ps(q̄pγµqs)(q̄rγµqr)/TeV

2 R
cqq110 (q̄pγµqr)(q̄rγµqp)/TeV2 R
Deltaucqq11 (Y †uYu)ps(q̄pγµqr)(q̄rγµqs)/TeV2 R
Deltadcqq11 (Y †d Yd)ps(q̄pγµqr)(q̄rγµqs)/TeV

2 R
cqq30 (q̄pγµσIqp)(q̄rγµσIqr)/TeV2 R
Deltaucqq3 (Y †uYu)ps(q̄pγµσIqs)(q̄rγµσIqr)/TeV2 R
Deltadcqq3 (Y †d Yd)ps(q̄pγµσIqs)(q̄rγµσIqr)/TeV

2 R
cqq310 (q̄pγµσIqr)(q̄rγµσIqp)/TeV2 R
Deltaucqq31 (Y †uYu)ps(q̄pγµσIqr)(q̄rγµσIqs)/TeV2 R
Deltadcqq31 (Y †d Yd)ps(q̄pγµσIqr)(q̄rγµσIqs)/TeV

2 R
cee (ēpγµep)(ērγµer)/TeV2 R
cuu0 (ūpγµup)(ūrγµur)/TeV2 R
Deltacuu (YuY †u )ps(ūpγµus)(ūrγµur)/TeV2 R
cuu10 (ūpγµur)(ūrγµup)/TeV2 R
Deltacuu1 (YuY †u )ps(ūpγµur)(ūrγµus)/TeV2 R
cdd0 (d̄pγµdp)(d̄rγµdr)/TeV2 R
Deltacdd (YdY †d )ps(d̄pγµds)(d̄rγµdr)/TeV2 R
cdd10 (d̄pγµdr)(d̄rγµdp)/TeV2 R
Deltacdd1 (YdY †d )ps(d̄pγµdr)(d̄rγµds)/TeV2 R
ceu0 (ēpγµep)(ūrγµur)/TeV2 R
Deltaceu (YuY †u )rs(ēpγµep)(ūrγµus)/TeV2 R
ced0 (ēpγµep)(d̄rγµdr)/TeV2 R
Deltaced (YdY †d )rs(ēpγµep)(d̄rγµds)/TeV2 R
cud10 (ūpγµup)(d̄rγµdr)/TeV2 R
Deltaucud1 (YuY †u )ps(ūpγµus)(d̄rγµdr)/TeV2 R
Deltadcud1 (YdY †d )rs(ūpγµup)(d̄rγµds)/TeV2 R
cud80 (ūpγµTAup)(d̄rγµTAdr)/TeV2 R
Deltaucud8 (YuY †u )ps(ūpγµTAus)(d̄rγµTAdr)/TeV2 R
Deltadcud8 (YdY †d )rs(ūpγµTAup)(d̄rγµTAds)/TeV2 R
cle (¯̀

pγµ`p)(ērγµer)/TeV2 R
clu0 (¯̀

pγµ`p)(ūrγµur)/TeV2 R
Deltaclu (YuY †u )rs(¯̀

pγµ`p)(ūrγµus)/TeV2 R
cld0 (¯̀

pγµ`p)(d̄rγµdr)/TeV2 R
Deltacld (YdY †d )rs(¯̀

pγµ`p)(d̄rγµds)/TeV2 R
cqe0 (q̄pγµqp)(ērγµer)/TeV2 R
Deltaucqe (Y †uYu)ps(q̄pγµqs)(ērγµer)/TeV2 R
Deltadcqe (Y †d Yd)ps(q̄pγµqs)(ērγµer)/TeV

2 R
cqu10 (q̄pγµqp)(ūrγµur)/TeV2 R
Delta1ucqu1 (Y †uYu)ps(q̄pγµqs)(ūrγµur)/TeV2 R
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Delta1dcqu1 (Y †d Yd)ps(q̄pγµqs)(ūrγµur)/TeV
2 R

Delta2cqu1 (YuY †u )rs(q̄pγµqp)(ūrγµus)/TeV2 R
cqu110 (Y †u )ptYu,sr(q̄pγµqr)(ūsγµut)/TeV2 R
cqu80 (q̄pγµTAqp)(ūrγµTAur)/TeV2 R
Delta1ucqu8 (Y †uYu)ps(q̄pγµTAqs)(ūrγµTAur)/TeV2 R
Delta1dcqu8 (Y †d Yd)ps(q̄pγµTAqs)(ūrγµTAur)/TeV

2 R
Delta2cqu8 (YuY †u )rs(q̄pγµTAqp)(ūrγµTAus)/TeV2 R
cqu810 (Y †u )ptYu,sr(q̄pγµTAqr)(ūsγµTAut)/TeV2 R
cqd10 (q̄pγµqp)(d̄rγµdr)/TeV2 R
Delta1ucqd1 (Y †uYu)ps(q̄pγµqs)(d̄rγµdr)/TeV2 R
Delta1dcqd1 (Y †d Yd)ps(q̄pγµqs)(d̄rγµdr)/TeV

2 R
Delta2cqd1 (YdY †d )rs(q̄pγµqp)(d̄rγµds)/TeV2 R
cqd110 (Y †d )ptYd,sr(q̄pγµqr)(d̄sγµdt)/TeV2 R
cqd80 (q̄pγµTAqp)(d̄rγµTAdr)/TeV2 R
Delta1ucqd8 (Y †uYu)ps(q̄pγµTAqs)(d̄rγµTAdr)/TeV2 R
Delta1dcqd8 (Y †d Yd)ps(q̄pγµTAqs)(d̄rγµTAdr)/TeV

2 R
Delta2cqd8 (YdY †d )rs(q̄pγµTAqp)(d̄rγµTAds)/TeV2 R
cqd810 (Y †d )ptYd,sr(q̄pγµTAqr)(d̄sγµTAdt)/TeV2 R
cledq0 (Y †l )prYd,st(¯̀I

per)(d̄sqIt )/TeV2 + h.c. R
Deltaucledq (Y †l )pr(YdY †uYu)st(¯̀I

per)(d̄sqIt )/TeV2 + h.c. R
Deltadcledq (Y †l )pr(YdY †d Yd)st(¯̀I

per)(d̄sqIt )/TeV2 + h.c. R
cquqd1 (Y †u )pr(Y †d )st(q̄Ipur)(q̄Js dt)εIJ/TeV2 + h.c. R
cquqd11 (Y †u )sr(Y †d )pt(q̄Ipur)(q̄Js dt)εIJ/TeV2 + h.c. R
cquqd8 (Y †u )pr(Y †d )st(q̄IpTAur)(q̄Js TAdt)εIJ/TeV2 + h.c. R
cquqd81 (Y †u )sr(Y †d )pt(q̄IpTAur)(q̄Js TAdt)εIJ/TeV2 + h.c. R
clequ10 (Y †l )pr(Y †u )st(¯̀I

per)(q̄Js ut)εIJ/TeV2 + h.c. R
Deltauclequ1 (Y †l )pr(Y †uYuY †u )st(¯̀I

per)(q̄Js ut)εIJ/TeV2 + h.c. R
Deltadclequ1 (Y †l )pr(Y †d YdY †u )st(¯̀I

per)(q̄Js ut)εIJ/TeV2 + h.c. R
clequ30 (Y †l )pr(Y †u )st(¯̀I

pσµνer)(q̄Js σµνut)εIJ/TeV2 + h.c. R
Deltauclequ3 (Y †l )pr(Y †uYuY †u )st(¯̀I

pσµνer)(q̄Js σµνut)εIJ/TeV2 +
h.c.

R

Deltadclequ3 (Y †l )pr(Y †d YdY †u )st(¯̀I
pσµνer)(q̄Js σµνut)εIJ/TeV2 +

h.c.
R
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