Basis SMEFTsim_topU31 (EFT SMEFT)

Basis used in the SMEFTsim_topU31 UFO models, version 3.0.0 or later. Imple-
ments Warsaw basis with U(2)? flavor symmetry in the quarks sector and U(3)?
in the leptons sector. @, t,b are left- and right-handed 3rd gen quarks, ¢, u, d are
the left- and right-handed quark fields containing only the first two generations,
and transforming as U(2)-flavor doublets. ¢, e are left- and right-handed lepton
fields. Y., Yy are the 2x2 Yukawas of up and down quarks in the first two
generations. Y] is the 3x3 lepton Yukawa. Yukawas defined by Lgas D dYyH'q
and analogously for the others. Spurions connecting the first two generations
with the 3rd are absent. In the UFO models, both Y, and Y, are assumed
diagonal at the scale of evaluation, and the CKM is taken to be the unit matrix..
Flavor indices are indicated with p,r, s,t with Einstein conventions on repeated
indices. They run over 1,2 for quarks ans 1,2,3 for leptons. 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

Lor=-Har= Y. GO+ Y (Cioi+C;0]).

0;=0] 0,#0]

dB=dL=0

WC name Operator Type
cG fABCGAYGBrGSH I TeV? R
cGtil fABCGA”GBPGC“/TeVQ R
cW IJKM"WJPWKM/TeVQ R
cWtil el KW vy JPW ik /Tev? R
cH (HTH)? /Tev2 R
cHbox (HYH)O(HYH)/TeV? R
cHDD (D, H'H)(H'D*H)/TeV? R
cHG GA,GA HTH/TeV? R
cHGtil GA GAW HTH TeV? R
cHW Wf W ;T H /TeV? R
cHWtil Wf W P H [ Tev? R
cHB BWB/“’HTH/TeVQ R
cHBtil B, B* HH/TeV? R
CHWB BWVVIWJLITOIH/TeV2 R
CHWBtil B, W Hig! H/TeV? R
ceHRe (Y (6pHe,)(HH)/TeV? + h.c. R


https://arxiv.org/abs/2012.11343

WC name

Operator

ceHIm
cuHRe
cuHIm
ctHRe
ctHIm
cdHRe
cdHIm
cbHRe
cbHIm
ceWRe
ceWIm
ceBRe
ceBIm
cuGRe
cuGIm
ctGRe
ctGIm
cuWRe
cuWIm
ctWRe
ctWIm
cuBRe
cuBIm
ctBRe
ctBIm
cdGRe
cdGIm
cbGRe
cbGIm
cdWRe
cdWIm
cbWRe
cbWIm
cdBRe
cdBIm
cbBRe
cbBIm
cH11

cH13

cHj1

i(lgT)pr(ééfyer)(ffffy)/jlﬂf2-+»h.c.
(V) pr (@pHu,)(HTH) /TeV? + h.c.
iV pr(@pHur)(HYH) /TeV? + h.c.
(QHt)(HH)/TeV? + h.c.
i(QHt)(HTH)/TeV? + h.c.
(V)pr(@p Hd,) (H'H)/TeV? + hec.
i) ) (@ Hd, ) (HTH)/TeV? + hc.
(QHb)(H'H)/TeV? + h.c.
‘(QHb)(HTH) JTeV? + h.c.

Y, ) r(Lpo! HoM e, ) W], /TeV? + h.c.
i(Y; Dpr (€ Ulffaﬂuew)vvgy/jkﬁfz—%ILC.
(Y})pr(éﬁffauyer)lguy/UEQJQ—%}Lc.
(Y )pr (Z Hole,) HV/TeV2 +h.c.
(v )pr (QPHUIWTAUT )GA /TeV2 + h.c.
QHoMT4t)G /Tev2 + h.c.
(QHG“”TAt) . /TeV? + hec.

(
(Y, )pr(Qp IHU#UUT)WIV/TGVQ + h.c.

'L(YJ)W(Qp IHU#UUT‘)WI /TGV2 + h.c.

(Qo'Ho™t)W, W/TeV2 +he.
Z(Q("'I]rlhfl“’lf)VV,{V/TeV2 + h.c.

(YD) pr(@pHo" u,) By /TeV? + hc.
Z(Y*)pr(qu o u) B, /TeV? + h.c.
(QHo""t) B, /TeV? + h.c.

Z(QH o) By, /TeV? + h.c.

( )pr (qPHO"uVTAd )GA /T6V2 + h.C.

Z(Yd )pr (@ Ho" TAd, )GA /TeV? + h.c.

g
(QH aWTAb)GA /TeV? 4+ h.c.
(QHoM TAb)G, /Tev2 +h.c.
(v} )pr(cjpachr””dr) 1,/TeV? + h.c.

i(Y])pr(@po Hotvd, ) W], /TeV? + h.c.

(Qo'Hot bYW}, /TeV? + h.c.
i(QGIHG"”b)W,L/TeVz +h.c.
(Yj)pr(qpffaﬂud ) Hy/jkﬁfz—%ch.
igyjdpr(qpf{U#Vdr)l3uy/jkﬁ/2%—ILC.
(QHa""b)B,,,/TeV? + h.c.
i(QHo"b)B,, /TeV? + h.c.

(H'i'D  H)(@yt,) TV

(Hi DLH) Ty o't/ Tev?
(HY'D |, H)(@7",) / TeV?

1
(Y pr(apH U‘“’TAur)GA JTeV? + h.c.
1
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WC name Operator Type
cHj3 (Hi g LH)(qpy" 0" qp)/TeV? R
cHQ1 (H'i D ,H)(Qv"Q)/TeV? R
CHQ3 (H'i'DLH)(Qy ol Q)/TeV? R
cHe (HfizﬂH)(ép'y”e )/ TeV? R
cHu (HYi D W H) (v, ) TeV? R
cHt (H'i DLH)(ty"t)/TeV? R
cHd (HHENH)( d,yd,) ) TeV? R
cHbq (H'i'D ,H)(by"b)/TeV? R
cHudRe (YquT)pr(f{ iD, H)(tyy"d,)/TeV? + h.c. R
cHudIm i(Y Y, (HYiD, H) (,7"d,)/TeV? + h.c. R
cHtbRe (H'i DH ) (ty"b) /Tev2 + h.c. R
cHtbIm i(H'iD, H)(#y"b)/TeV? + h.c. R
cll (e )(z ~1L,) ) TeV? R
cl11 (Lpypulr) (64" L,) | TV R
cljt (A )(qm 617)/T6V2 R
clj3 (Lprypote )(qrfy“a q)/TeV? R
Q11 (QuQ)(fy#Ly)/TeV? R
cQ13 (Qu0'Q)(byy"alt,)/Tev? R
cjjtt (épvqu)(qw 4r)/ TV? R
cjj18 (@7uT4ap) (@7 T*q,)/ TeV? R
cjjst (@10 ap) (@0l qr) [ TeV? R
cjj3s8 (GpYuo o' T4q,)(g*0' T4 )/TeV2 R
cQQ1 (Q1uQ)(QV'Q)/TeV? R
cQQs (QuTQ)(Qy"T1Q)/TeV? R
cQji1 (@ NQ)(QP'YI ap)/ TeV? R
cQj18 (@ T Q) (@ T qy)/ TeV? R
cQj31 (Q@ruo' Q) (gpy* o’ qp)/TeV? R
cQj38 (Quo'TAQ) (G o' TAq,) ) TeV? R
cee (ep 'yuep)(erfy er)/TeV2 R
cuul (tp ’yuup)(urfy u,.)/TeV? R
cuu8 (v, T up) (" TAu,) /TeV? R
ctt (ty,t) (Fy"t) / TeV? R
ctul (ty,t) (UpyHuy) / TeV? R
ctu8 (ty, T4) (Upy" T ) /TeV? R
cdd1 (dpyudy)(dyyd,) / TeV? R
cdds (dpy, TAdy) (d " TAd,) /TeV? R
cbb (?mb)(bwb) /TeV? R
cbd1l (by,.b) (dpy*d,) ) TeV? R
cbds (BWTAb)(dprAd )/ TeV? R
ceu (Epyuep) (Ut u,)/TeV? R
cte (Epyuep) (TyHt)/ TeV? R



WC name

Operator

ced

cbe

cudl
ctdl
cbul
ctbl
cud8
ctd8
cbu8
ctb8
cutbdiRe
cutbdlIm
cutbd8Re
cutbd8Im
cle

clu

ctl

cld

cbl

cje

cQe

cjul
cQui
ctj1
cQt1
cju8
cQu8
ctj8
cQt8
cjd1
cQd1
cbjil
cQbl
cjd8
cQds
cbj8
cQb8
cjQtulRe
cjQtulIm
cjQtu8Re
cjQtu8Im
cjQbdiRe

(@ vuep) (drydy) [ TeV?
(é yuep)(byﬂb)/TéVQ
(? Vutip) (dry*dy )/ TeV?
(’Yu )(d pyHd )/TeV2
(? VHUW)(bV”b)/TEVQ
(ty,t) (by"b) / TeV?

a %T Aup) (dpy'TAd,) [ TeV?
ty, T4t) (dpy*TAd,) / TeV?
(aquzj Up)(bV“IEAb)/qkﬂfz
(v, T4t) (by*TAb) ) TeV?

(Yu Y )pr (tp7ut) (07" dy) /TeV? + hec.
(Y, Y;)pr(upfyu t)(by*d,.)/TeV? + h.c.
(Yo Y ) pr (i, A1) (0y#TAd,) /TeV? + hc.
i(Ya YT)pT(upyuTAt)(bv“TAd )/TeV? + h.c.
(li ul )(eT’y”er)/TeV
(li E )(UTVMUT)/TGVQ
Gty (0 TeV?
Oty (7, [ TeV?
(Lpy z ) (by"D) / TeV?
q qu)( éyer)/TeV?

Q.Q)(epv* e,,)/TeV2

q_PPquP)(UT'Y u,«)/TeV2

Q #Q)(urv“ur)/TeVZ

BpVudp) (ty"'t) [ TeV?

Q ;LQ)(L‘V"%‘)/TGV2

Ve T4 qp)(uT’y“T ur)/TeV2

Qu AQ)( AT Au,) /TeV?

quT o) (EYHTAL) ) TeV?

Qu AQ)(t’y”TAt)/TeV2

ci_pmpx )/ TeV?

Q@) (dry*d,) /TeV?

@ Vup) (07"D) /TeV?

Q1uQ) (b7b)/ TeV?

dpV T4 qp)(d YT A, )/TeV2

Qv T Q)(d YHTAd,) | TeV?

G T2 ) (by*T4b) /TeV?

Qvu TAQ)( V#T4b) [ TeV?

Y, pr(qp’YuQ)(tV“ur)/Tevz + h.c.

)pr(QP'YuQ)(t’Yl_LUr)/TeV +h.c.

YJ)pr(QP’Y;LTAQ)(#YHTAUT)/T@V2 +h.c.
T)
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WC name

Operator

cjQbd1Im
cjQbd8Re
cjQbd8Im
cledjRe
cledjIm
clebQRe
clebQIm
cjujdiRe
cjujdiIm
cjujdiiRe
cjujdilIm
cQtjdiRe
cQtjd1Im
cjuQbiRe
cjuQblIm
cQujbiRe
cQujblIm
cjtQdiRe
cjtQd1Im
cQtQbiRe
cQtQblIm
cjujd8Re
cjujd8Im
cjujd81Re
cjujd81Im
cQtjd8Re
cQtjd8Im
cjuQb8Re
cjuQb8Im
cQujb8Re
cQujb8Im
cjtQd8Re
cjtQd8Im
cQtQb8Re
cQtQb8Im
clejulRe
clejulIm
cleQt1Re
cleQt1Im
cleju3Re

i(YdT)pr((jp’YuQ)(b’Yi‘dr)/TeVQ + h.c.

(V) pr (@7, TAQ) (07 TAd,.) /TeV? + hc.
Z(YT)pr(qp’YuTAQ)(b’Y“TAd )/TeV? + h.c.
(Y})pryﬁ,w(fley)( 1,ql)/TeV? + h.c.

(Y )prYa,st(Cher) (dsgl)/TeV? + h.c.

Y, >pr(€fer>(bQ1>/Tev2 +he

(Y, pr (Che, ) (bQT) /TeV? + hc.

(Y, )ét(qpu'r')( ‘,]dt)su/TeVQ + h.c.

) -(Ymt(qpu,x-gdt)m /TeV? + h.c,
sr(Y, )pt(quT )(q ;]dt)E[J/TeV2 + h.c.
)sr(Y, )pt(qpur)(q_;]dt)€IJ/TeV2 +h.c.
)( dt)eu/TeV + h.c.
(Q"t)(q2 dt>€IJ/TeV +h.c.
qpur)(Q b)ers/TeV? + h.c.
(g} r)(QJb)€IJ/TeV + h.c.
(Q

u

st

(@
>t
Do

X

Y
(Y]
Y
(Y]
v )
(Yd
(Y,
i
(,
i

ST

g u
Yor(Q1u) (@ b)ers /TV? + hc.
J)sr Iur)(_ b)E[J/TGV + h.c.
)p 14)(Q7dy)ers/TeV? + hec.
d) ( t)(QJdt)EU/TeV +h.c.
t)(QJb)EU/TeV +h.c.
It)(QJb)EU/TeV + h.c.

( )st(quAur)( TAdt)EIJ/TGVQ =+ h.C.

Y,
Y
Y}
Q
(@

Y,

(
(
(
(
(
(
(
(
( )
(Yuyj );Dt(quAur)( JTAdt)E]J/TeVQ + h.c.
iy,
( dJr)s QITAt)( qs TAdt)EIJ/TeV2 + h.c.
Z(Yj) (QITA) (! TAdy)ery /TeV? + h.c.
(VD) pr (@ T4, ) (Q7 T4b)e1 5/ TeV? + hic.
i( J) (g T Q7 TAb)er;/TeV? + h.c.
( )ST(QITAUr)( STAb)EIJ/TeV + h.c.
Z(YJ)ST(QITAur)((j;]TAb)su /TeV? + h.c.
( dT)p (q TAt)(QJTAdt)SI,]/TeVZ + h.c.
iy, )pt(qITAt)(QJTAdt)sU /TeV? + h.c.
(

(

Q At)(QJTAb)EU/TeV +h.c.
i(

i

Q TAt)(QJTAb)EI]/TeV +h.c.

lT)pr(YT)St(EIGT)(qSUt)E]]/TeV +h.c.
Y ) (Y )st(ﬁler)(qs Ut)E]J/TeV + h.c.
(Yl )pT(ZleT)(QJt)EIJ/TeV + h.c.
(Y )pr(gler)(QJt)EIJ/TeV2 + h C.
)f

(

pr
) T( )St (qITAur)(igTAdt)f:‘]]/TeVZ + h.c.

)ST(Y*)pt(qITAuT)(g’ T4dy)er;/TeV? + h.c.

) (Y )St (E U/Luer)(qs UHVUt)é']J/Tevz + h.c.
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WC name Operator Type
cleju3im i(Y)pr (V) st (O o mer) (@] o u)ers /TeV? +he. R
cleQt3Re (YIT)W(Zécrﬂ,,er)(Q"cr’“’t)z—:u/TeV2 +h.c. R
cleQt3Im (Y ) pr(Loyner)(Q7 0" t)er 5 /TeV? + hic. R




	Basis SMEFTsim_topU3l (EFT SMEFT)
	Sectors
	dB=dL=0



