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. Y;,Y,,Y, are the 3x3 yukawa matrices for leptons, up- and down-
quarks, defined by Lgy D dYgHTq and analogously for the others. Quark
fields are in the up-aligned basis: Y7,V are assumed diagonal at the scale of
evaluation, while Yy = Yddwg Vct - Flavor indices are indicated with p, 7, 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

Lo=-Ha= > GO+ Y (Cioj+crof).
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WC name Operator Type
<G fABCGAvGErGSH I TeV? R
cW elTKW vy JeWw e /Tev? R
cH (HYH)?/TeV? R
cHbox (H'H)O(HH)/TeV? R
cHDD (D, HTH)(HTD*H)/TeV? R
cHG G4, G4 HTH/TeV? R
cHW Wi, Win HH/TeV? R
cHB B, B" HTH/TeV? R
CHWB B, Wi el H/TeV? R
ceH (Y)pr (€, He,)(H H)/TeV? + h.c. R
cuHO (Y1) pr (@p Hu, ) (HYH) /TeV? + hec. R
DeltaucuH YV, Y, pr (G Hu, ) (HH) /TeV? + hec. R
DeltadcuH (YIYaY])pr(@pHu, ) (HVH)/TeV? + hc. R
cdHO (Y pr(@pHd,)(HTH)/TeV? + h.c. R
DeltaucdH (VYY) (@pHd, ) (HYH)/TeV? + h.c. R
DeltadcdH (Y YaY])pr(GpHd,)(HTH)/TeV? + h.c. R
ceW (YlT)pr (EchIH(f’“’er)VVA{V/TGV2 +h.c. R
ceB (Y,")pr (GpHo" €,) B,y /TeV? + hc. R
cuGo (YJ)W(cij(ﬂ“’TAur)Gf}l,/TCV2 +h.c. R
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Operator

DeltaucuG
DeltadcuG
cuWo
DeltaucuW
DeltadcuW
cuBO
DeltaucuB
DeltadcuB
cdGO
DeltaucdG
DeltadcdG
cdWO
DeltaucdW
DeltadcdW
cdBO
DeltaucdB
DeltadcdB
cH11

cH13

cHql0
DeltaucHql
DeltadcHql
cHqg30
DeltaucHq3
DeltadcHqg3
cHe

cHuO
DeltacHu
cHdO
DeltacHd
cHudO

cll

clli

clqil0
Deltauclql
Deltadclql
c1q30
Deltauclqg3d
Deltadclqg3

YiY., YT)pr(quU“VTAUT)GA /TeV? 4+ h.c.
VIV )0y o T A, )GA, TV + hc.

Y pr(Gpo IHUWUT)WI,,/TeVQ + h.c.

:
JYaY)pr (@0 HoP u )WL, /TeV? + hic.
V) pr (@pH " u,) By /TeV? + hc.
YY) (@ Ho" 1) By J TV + hic.
Y aY ) (G H o™ 11y By, / TV + hic.
YJ)W(%HUWTACI )G, /TeV2 +h.c.

V.Y, )pr(qucr“”TAd )G, /TeV? + h.c.
YaYy >pr(quo‘“’TAd )GA /TeV? + h.c.
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T);m"(qP THotvd, )W, /TeV2 + h.c.
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(Y Ya Y )pr(qzv o'Hotd,) W/TeVz +h.c.
(Y YdY )pr(@po ' Hotd,) JV/TeVQ +h.c.
(YT)pr(quUWd ) W/TeV2 + h.c.

(Y Yy, Y )pr(QPHUWd ) W/TeV2 + h.c.
(Y YdY )pr(QpHU‘“'d ) ,W/TGV2 + h.c.
(H Wﬁ ) GL,) [ TeV?

( (Lpyytale,) ) Tev?

(HTZD H)(qul qp)/TeV

( )pr(HTZD H)(QP'YHQT)/TeVQ

(Y, Yg)pr (H'i D\ H)(Gp7"gr) /TeV?

( MH)(fj;()l)“Uqu)/TeVQ
(YiYu)pr(HTi D [ H)(G7"0" ¢r) [ TV

( PT(HTZ'?{LH)((Lﬁ“d[qr)/TeVQ
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SR uif =
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pr(iH'D H)(upwﬂd )/TeV? + he.
Z ) /Tev2
E y#L,)/TeV?
Y qr)/TeV2
YJYu)rs(€ Yu l )(qr'y qs)/T€V2
)rs (CpVulp) (G qs)/ TeV?
(QT'YMU qr)/TeVQ
YIY)rs (o’ £p) (@70 g5) / TeV?
)rs (Cpruat€p) (@7 ol qs) / TeV?

YuY.)pr(Gpo IHJMVUT)WIV/T6V2 + h.c.
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Operator

cqql0
Deltaucqql
Deltadcqql
cqql10
Deltaucqqll
Deltadcqqll
cqq30
Deltaucqq3
Deltadcqq3
cqq310
Deltaucqqg31l
Deltadcqqg31
cee

cuu0
Deltacuu
cuull
Deltacuul
cddo
Deltacdd
cdd10
Deltacddl
ceul
Deltaceu
ced0
Deltaced
cudl10
Deltaucudl
Deltadcudl
cud80
Deltaucud8
Deltadcud8
cle

clu0
Deltaclu
cldo
Deltacld
cqe0
Deltaucqe
Deltadcqe
cqulo
Deltalucqul

B udp) (@7 qr) ) TeV?
YJYu)ps (Qp'YuqS) (QT'YMQT)/TGVQ
YY) ps (@104s) (@7 qr )/ TeV?
@puar) (G ap) / TeV?
YJYu)ps ((jp’Yuqr) ((jr’Y”qS)/TeVQ
YTYd)ps (‘jpf)/uqr)(qr’)’HQS)/Tevz
VO qp)(qw"o qr)/TeV?
Y ps (@00 45) (@707 gr) / TeV?
1Y )ps(qu ) (@"o qr)/TeV2
w0 @) (@ ol )/ TeV?
JY )ps (@pVu0! @) (@Gy" 0! g5) ) TeV?
Ya)ps (@0’ a)(@"o Tq,)/TeV?
epYuep)(ExyH 6T)/jkﬁ/
u ’Y/tup)(“r'}’ Ur)/TeV2
) (UPVMUS)(UTW#UT)/1}9J2
VMUT)(ﬁr7MU )/TEV
YT)ps (1} ’y“ur)(ur’y“us)/TeVQ
dyp)(dpy*
dyy
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(diy"dy)
) s(dpyuds)(dy"dy) [ TeV?
p7u »)(d V#d )/1}9/2
Y )ps(dpyudy) (drytdy) / TeV?
épyuep)(urv u,)/TeV?
YuY )rs(ep'm p)(ur'}/ u )/TeV2
ép'Yue;D)( Y dy )/TeV2
Y )rs (€p7up) (drydy) [ TV
pYuttp)(d yﬂd)/TEV2
Yﬁ)pS(“qu ) TWMd )/TEVQ
dyr)rs(UPVMup)( rYHds )/TEVQ
oY TAuy) (d A TAd,) / TeV?
T)pS(up%b]1 uS)(dr'Vuj1 d )/Tev2
YJ Jrs (7, T4ty (0 “TAd, ) TeV?
3 )(ér’y“er)/TeV
)(urv ur)/Te'V'2
T) s(Cpvuly
f p)(dry"d,
(€P7#€ (d rV“dS)/TEVQ
)(é/y e, /TeV2
ps (Qp’YuQS)(er’YMer)/TeVQ
S(QPVHQS;(ETVHGT)/qkﬂJz
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Deltaldcqul
Delta2cqul
cqulilo

cqu80
Deltalucqu8
Deltaldcqu8
Delta2cqu8
cqu810

cqd10
Deltalucqdl
Deltaldcqdl
Delta2cqdl
cqd110

cqd80
Deltalucqd8
Deltaldcqd8
Delta2cqd8
cqd810
cledqO
Deltaucledq
Deltadcledq
cquqdl
cquqdil
cquqd8
cquqd81
clequl0
Deltauclequil
Deltadclequil
clequ30
Deltauclequ3

Deltadclequ3

(YdTYd)ps ((jp'V#QS)(ﬁr'yuur)/TEVQ

(Ya Y )rs (qp'Yu(Ip)(ﬂr’VHUS)/TeVQ

Y )ptYu sr(Qp’YuQr)(US'VMUt)/TeV

vaﬂij %Q(UTVMIVHMJ/TEVQ

Y )ps(Qp'VuT qS)(ur'YMTA )/TeV2

Y Yd)pS(‘]p’Y;LT QS)(UT’Y#TA )/TeV2

YL %?(QPVMZv QP)(UTVHZnAUS)/TbVQ
J)ptYu ST(QPVMT qr)(US’Y#TAUt)/TeVQ

TpVudp) (dry d)/TbVQ

Yu w)ps (ApYuds)(d T’Y#d )/TeV2

(YdTY )ps (@pVuds) (drytd, )/TeV2

(YdYT)v"s (@pYpgp)(d T’Y'ud )/TeV2

(V) ptVa,or (@pyar) (dsy¥dy) / TeV?

(@1 T qp) (" TAd, )/TeV2

(YdYu)ps @y, T4 QS)(q YT4d,)/TeV?

)pS(‘jp'YMT qs)(dj’y“TAdT)/TeVQ
D )rs (@1 T2qp) (dy" TAd,) / TeV?

(V) pt Ya,sr (@ T2 a4, ) (dsy* T Ady) / TeV?

(V) prYa,st(Ele, ) (dsql )/ TeV? + hec.

(V] ) (V¥ Vo)t (L) (o] )TV + e,

(V) pr (YaYi Ya)se (Ehe, ) (dsgl )/ TéV? + hc.

(V) pr (V])st(@hur ) (@7 di)ers /TeV? + hic.
(VD) sr (V) pe (3L ) (@ de)ers /TeV? + hec.
(VD) pr (V) st (@ T 4w, ) (G TAdy e/ TeV? + hc.
(VD)o (V)i (@ ITAur)((j;’TAdt)su /TeV? + h.c.
v, )pr(yj)st(zfer)(qs ug)ery/TeV? + h.c.

(V) (VYY) st (Cer ) (G u)ers /TeV? + hc.
(V) (V] YaY ) s (Cle ) (@ ue)ers / TV + hec.
) pr (V) st (Chopner) (@] o ur)e .1 /TeV? + hec.
(V) pr (VYY) st (Chopnen) (@] o ue)e s/ TeV? +
h.c.

V) (VYY) ot (Cpoen) (@) 0 ug)ers [ TeV? +

h.c.
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