Basis SMEFTsim_top (EFT SMEFT)

Basis used in the SMEFTsim_top UFO models, version 3.0.0 or later. Implements
Warsaw basis with U(2)? flavor symmetry in the quarks sector and U(1)? in the
leptons sector. Q,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,
defined by Lgy D dYyHTq 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, ¢ with
Einstein conventions on repeated indices. They run over 1,2 for quarks. 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= Y CiO;+ Y. (Cioj+crof).

0;=0] 0,#0]

dB=dL=0

WC name Operator Type
<G fABCGvGEr GG I Tev? R
cGtil fABCGAVGBPGC“/TeVQ R
cW ”KWI”WJPWK“/TeVQ R
cWtil ”KWI”WJPWK“/TeVQ R
cH (H'H)? /Tev2 R
cHbox (H'H)O(HYH)/TeV? R
cHDD (D, H'H)(H'D*H)/TeV? R
cHG GA GAW HTH /TeV? R
cHGtil GA GAW HTH TeV? R
cHW Wf W (It H /TeV? R
cHWtil WI W (It H /TeV? R
cHB BWB” HYH/Tev? R
cHBtil B, B" HH/TeV? R
CHWB WWI‘“’HTUIH/TeVQ R
cHWBtil B, Wi Hig! H/TeV? R
ceHRe11 (6yHe,)(HTH)/TeV? 4 h.c. R
ceHRe22 (laHeo)(HTH)/TeV? 4 h.c. R


https://arxiv.org/abs/2012.11343

WC name

Operator

ceHRe33
ceHIm11
ceHIm22
ceHIm33
cuHRe
cuHIm
ctHRe
ctHIm
cdHRe
cdHIm
cbHRe
cbHIm
ceWRell
ceWRe22
ceWRe33
ceWImll
ceWIm22
ceWIm33
ceBRell
ceBRe22
ceBRe33
ceBIm11l
ceBIm22
ceBIm33
cuGRe
cuGIm
ctGRe
ctGIm
cuWRe
cuWIm
ctWRe
ctWIm
cuBRe
cuBIm
ctBRe
ctBIm
cdGRe
cdGIm
cbGRe
cbGIm
cdWRe

((sHes)(HYH)/TeV? + h.c.
(glfyel)(f{Tff)/Tkﬁ/Q—kllc.
i(lyHey)(HTH)/TeV? + h.c.

i((sHes)(HTH)/TeV? + h.c.

(V) pr (@ Hur ) (HTH) /TeV? + h.c.

(Y, pr (@ Hu, ) (HTH) /TéV? + hec.

(QHt)(H'H)/TeV? + h.c.

W(QHt)(HH)/TeV? + h.c.

(V) pr (G Hd, ) (HTH)/TeV? + h.c.

iV ) pr (G H, ) (HTH) /TEV? + hec,

(QHB)(H'H)/TeV? + h.c.

J(QHb)(HTH)/TeV? + h.c.

(57117115“7’“’61)VVI,,/TeV2 +h.c.

(b0l H aﬂ”eQ)WfV /TeV? + h.c.

(bs0" Ho' e3)W V/ikﬂfz—Fllc
i(bolH cr‘“’el)WIV /TeV? + h.c.
i(lyolH CT‘WBQ)WIV /TeV? + h.c.
i(ls0' H a#"eg)wg /Tev2 + h.c.

(51510“”61) HV/?XSJ +h.c.

(6xHo" e3) B,/ TeV? + h.c.

((3Ho" e3) B,/ TeV? + h.c.

Z'(57115’0‘“’61)BW/TeVZ + h.c.

i(lyHo" e3) By, /TeV? + h.c.

i(l3Ho" e3) By, /TeV? + h.c.

(YT)pT (QpHO'lWTAUT)GA /TeV2 + h.c.

i(Y)pr (@ HU“”TAUT)G /TeV? + h.c.

(QHo" T )G, /Tev2 +h.c.

i(QH U“VTAt) | JTeV? + h.c.

Y1) pr (Gpo ol Hotu, )W /TeV? + hic.
( p p ny

Z'(Y*)m (Gpo IHU“”uT)WI /TeV? + h.c.

(Qo! Hotvt)W], /TeV? + h.c.

i(Qo'H a’“’t)WIV /TeV? + h.c.
(YT)pr (QpHO'#VUr) W/TeV + h.c.
i(Y)pr (@ Ho" u) By, /TéV? + hec.
(QHo"1)B,, /TeV? + h.c.
i(QHo"t)B,,,/TeV? 4 h.c.
Y] pr (@ H a‘“’TAdT)G{jV JTéV? + h.c.

i) e (@ Ho™ TAd, ) G4, /TeV? + hc.

(QHo"' T4b)G4, /TeV? Yhe.,
(C»?IHTO"“’TAb)G;‘V/Tev2 + h.c.

(YdT)pr(QpO'IHUHUd ) W/TeV2 + h.c.
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WC name

Operator

cdWIm
cbWRe
cbWIm
cdBRe
cdBIm
cbBRe
cbBIm
cH1111
cH1122
cH1133
cH1311
cH1322
cH1333
cHj1
cHj3
cHQ1
cHQ3
cHell
cHe22
cHe33
cHu

cHt

cHd
cHbq
cHudRe
cHudIm
cHtbRe
cHtbIm
clli111
cl12222
c113333
cll1122
cl11133
cl12233
clli1221
cl111331
cl12332
cljii1
clj122

i(Yj)pr(qpaI}{aNVdr)VVﬁy/j}AJQ4_}LC‘
(QUIHU”Vb)WJV/TeV2 +h.c.
Z.(QUIHUWb)VVlfl,/TeVQ +h.c.
(Yg)pr(‘ijUWdr)Bw/TeVQ + h.c.
i(yj)pr(qpf{U”Vdr)l3uy/q}9/2A%ILC.
(QHo"b)B,,,,/TeV® + h.c.

i(QHa""b) B,y /TeV? + h.c.

(sz H)(67"0,) ) TeV?
(lﬁﬁiégl#}¥)(627#g2)/qk§/
(HYi D (L) [ TeV?
(H'i D LH) (v olty)/TeV?
(HY D H) (029707 ) TeV?
(HflgﬂH)( syl ls) /TeV?
(HTiguH)(‘j Ygy,)/TeV?
(H”gfﬂ)(@ﬂ“a q,)/TeV?
(H'i Dy H)(Qy'Q)/ TeV?
(H'i D [ H)(@Qy"o'Q)/Tev
(H'i Dy H)(17"er)/ TeV
(1¥Ti£1u]{)(527#62)/qk9/2
(HTiguH)(éSVMGS)/TeVQ
(HTiguH)(ﬂ YHu,) /TeV?
(H'i D [ H)(t")/TeV?
(HTiguH)( dyytd,) /TeV?
(Hi'D ,H)(by"b)/TeV?
(YY) (H'iD, H) (@ d,) /TV? + hc.
i(Y, dT) (H'iD,H)(ipy*d,)/TeV? + h.c.
(ff H)(ty"b)/TeV? + h.c.
i(H ZDLH)(fv“b)/TeVQ +he.
(Lry,ulr) (L ty) [ TeV?
(_zwz)(tg yHly) /Tev2

(37 )({37“53)/T6V

(li )(li 7“52)/T€V

(C17 )({37“53)/Te\/2

(L2vu )({37“53)/'1’8\7
({1%52)({ ’7‘“51)/‘1‘6\/

(C1vu )({37"51)/%\/2
(lﬁm 3) (03 v%)/TeV
(L1701 (Gr " qr) / TeV?
(C27,2) (37" qr) | TeV?
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WC name Operator

c1j133 (&m«?s) (@7"gr)/ TeV?
c1j311 (Lryuo ) (g ol gr) [ TeV?
13322 (lLayu0' 02) Gy 0" gy ) [ TeV?
13333 (Lsyuo' l3) (G0 qr)/TeV2
cQ1l111 (Q7,Q)(£17#41)/TeV?
cQ1122 (Q uQ)(ﬁzv"fz)/TeV2
cQ1133 (Q.Q)(€3v"43)/TeV?
cQ1311 (Q1uo!Q) (L alty)/TeV?
Q1322 Qo' Q) (bxy* ol ty) /TeV?
cQ1333 (Q .01 Q) (L3 ol l3)/TeV?
cjji1 (cipwqp)(qw q,)/TeV?
cjj18 (@7 T 4p) (3" T q,)/ TeV?
cjjst (@10 0p) (@0 g,) ) TeV?
cjj38 (@pu ITAQp)(q Al TAg,) /Tev?
cQQ1 (Q1uQ)(Q"'Q)/TeV?

cQQs (@ TAQ)(QWTAQ)/TeV2
cQj11 (Q MQ)(%'Y qp)/TeV

cQj18 (Qu T Q) (g T qp)/T‘eV2
cQj31 (Qyuo )(qpv”a gp)/TeV?
cQj38 (Quo'TAQ) (G0 Tg,) / TV
ceellll (E17p )(ew“el)/TeV2
cee2222 (€27pe2) (€27 e2)/ TeV
cee3333 (é37ue3) (€37 e3)/ TeV?
ceel122 (é17u€1) (€27 €2)/TeV?
ceel133 (€17 1)(537”63)/Tev
cee2233 (ea ’Yu€2)(é ’Y“%)/Tev

cuul (y ’Yuup)(ur’}/”uv)/Tevz
cuu8 (tp ’YHT up)(um/“T Uy )/TeV2
ctt (t7ut) (E741)/ TeV?

ctul ({ )(Up’Y Up)/TeV

ctu8 ({’Y T t)(up’Y”TAup)/TeV2
cdd1 (dp e )(d Atd,)/TeV?
cdds (dpy, T4 dy) (dpy" T d,) /TeV?
cbb (5 b)(b’y“ )/TeV2

cbd1l (by b)( pyVdp)/TeV?

cbds (b7uT40) (dpy" T4 dyy) | TV
ceull (e Yu€ )(UT’Y“UT)/TGVZ
ceu22 (é )(UT’Y“UT)/TGVZ
ceu33 (€37u )(UT’Y“UT)/TGVZ
ctell (é 1)(5 “t)/TeVQ

cte22 (E2vu€2)(ty"t)/TeV?

cte33 (e3 7#63)(7’}’%)/%3\/2
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WC name Operator

cedll (Eryuer)(doytd,) ) TeV?
ced22 (2yue2)( r’y“d )/ TeV?
ced33 (E3yues)(drytd,) ) TeV?
cbell (e17, 1)(57%)/Tev2
cbe22 (Earyuea) (by"D) ) TeV?
cbe33 (€syes) (by"b) /TeV?
cudl (Upyuup)(drytd,) ) TeV?
ctdl (tvu )(pry )/ TeV?
cbul (Upyup) (bv“b)/TeV2
ctbl (ty,t) (by*b) / TeV?
cud8

(upyu T up)(dr'YuTAd )/TeV2
ctds (P, TAt) (dpy* T4 d,) ) TeV?
cbu8 (ﬂpvuT Auy) (by*TAb) [ TeV?
ctbs (mTAt) (by*TAb) /TeV?
cutbdiRe ( Y )pT(upfyM )(by*d,.)/TeV? + h.c.
cutbd1Im i )pr(ﬂ;ﬁu )(by*d,.)/TeV? + h.c.
(
i

cutbd8Re )pr(upvuTAt)(bv“TAd )/TeV? + h.c.

RER
h<

cutbd8Im i(Y,Y, )pr(upvuTAt)(bw“TAd )/TeV? + h.c.
cle1111 (1, Kl)(elv“el)/TeV
cle2222 oyl )(egfy“eg)/TeV
c1e3333 (U37,,03) (B3 e3) / TeV?
cle1122 (G1y,01) (E2y 2)/Te\/'2
cle1133 (017,01)(E37 e3) / TeV?
cle2211 (lay,l2) (E17"er) / TeV?
cle2233 (b2y,2) (B3 e3) / TeV?
cle3311 (U37,,03) (17 e1)/ TeV?
cle3322 (5737#63)@2%(32) /TeV?
cle1221 (01y,02) (82 wel)/TeV2 + h.c.
cle1331 (01y,03) (3" e1)/ TeV? + h.c.
cle2332 (L2y,l3) (3 y#eQ)/TeV2 + h.c.
clull (017,01) (T ) TeV?
clu22 (b2, ) (Tt u,) ) TeV?
clu33 (b3, 63)(12,«7 u,)/TeV?
ctlil (C1y,61) (By"t) ) TeV?

ctl22 (Lxy,,l2) (By"t) ) TeV?

ctl33 (23’}%(3)(7? )/T€V2

cldil (Zl 61)( _Tvl‘dr)/TeV2
cld22 (b2, l)(dry"d,) ) TeV?
c1d33 (U37,43)(d,y"d,) ) TeV?
cbl11 (6179,,41) (by"D) / TeV?

cb122 (27, l2) (bY"D) / TeV?

cb133 A %63)(6 1) /TeV?
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WC name

Operator

cjell
cje22
cje33
cQel1l
cQe22
cQe33
cjul

cQul

ctjl

cQt1

cju8

cQu8

ctj8

cQt8

cjdl

cQd1

cbj1l

cQbl

cjd8

cQd8

cbj8

cQb8
cjQtulRe
cjQtulIm
cjQtu8Re
cjQtu8Im
cjQbdiRe
cjQbd1Im
cjQbd8Re
cjQbd8Im
cledjRell
cledjRe22
cledjRe33
cledjImil
cledjIm22
cledjIm33
clebQRell
clebQRe22
clebQRe33
clebQImil
clebQIm22
clebQIm33

ap %qp)(eﬂ“el)/TeV

Ip %qp)(eﬂ“ez)/TeV
fipwqp)(esv“es)/TeV
Q ;AQ)(GW"@l)/TeV
Q ;AQ)(627“62)/T6V
Q #Q)@gvﬂey/TEV
TpYuGp) (Ur " Ur)/TeV2
#Q)(ur'y ur)/TeVQ
Ty Vudp) (By"'t) / TeV?

Q uQ)(lW“lﬁ)/TeV2
@1 Tqp) (U THu, ) /TeV?
Qv TAQ)(uw“T u,)/TeV?
BT qp) (" TAt) /TeV?
Qv TAQ)(mMTAt)/TeV2
q:z"h%)( Hd )/TGVQ
Q
@B,
Q
dpVu
Q,
ap

@l

7. Q) (dry"dy) /TeV?

Vup) (07#b) [ TeV?
uQ)(lw“b)/TeV2
T4g,)(dyy"TAd,) /TeV?
T Q)(dy"TAd,)/TeV?
uT Agp) (by"TAb) /TeV?
T4Q)(by*T4b)/TeV?
(qme)(v”ur)/TeV +h.c.

(@ T Q)(lf’Y”TAur)/'l’CV2 + h.c.
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(
(Y)pr (@p7.Q) (07" dy) /TeV? + hc.

i (@, Q) (by*d,.) /TeV? + h.c.

( (@1 TAQ)(by*T4d, ) /TeV? + h.c.

iy,

)pr

Yast(fler (ﬂ”/RN2+hc
Yd,st(lge )(ds )/TeV2 +h.c.
Yoot (hes)(dsql )/ TeV? + hc.
1Yq st ((fey)(d Sqt)/TeV2 +h.c.
iYast(fhes)(dsqf)/TeV? + h.c.
iYas1(es)(dsqf)/TeV? + h.c.
(f{el)(l;Q )/TeV? + h.c.
(fhes)(bQT)/TeV? + h.c.
(Ches)(bQT)/TeV? + h.c.
i(le1)(bQT)/TeV? + h.c.
i(£e2)(bQT)/TeV? + h.c.
i(£Les)(bQT)/TeV? + h.c.

pr
)
pr
)pr (@Y T Q)(1?’}/“TAU7~)/TeV2 + h.c.
pr
)pr
pr

(G, TAQ) (07" TAd,)/TeV? + h.c.
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WC name Operator

cjujdiRe (Y (Y] )St(qpur)( Jdy)ery/TeV? + h.c.
cjujdilm i) (Y, )St(qpur)( 7ld)ery/TeV? + hec.
cjujdiiRe (Y, (YT )pt (@) (@] de)ers /TeV? + hc.
cjujdiiIm i( u) (Yf)pt(qpu,n)( 7/ dy)ers)TeV? + hec.
cQtjdiRe (V) (QM)(q) di)er s/ TeV? 4 hec.
cQtjdiIm i( j)gt(Ql (g7 dy)ers/TeV? + h.c.
cjuQbiRe (Y. pr (qpur)(Q]b)ejJ/TeV + h.c.
cjuQblIm i( u) (qpur)( Q7b)ers/TeV? + hec.
cQujbiRe (V) (QTu, ) (@ b)er 7/ TeV? + hioc.
cQujb1Im i( J) (qur)( "b)ery/TeV? + h.c.
cjtQd1iRe (Y )pe(@! )(Q]dt)sU/TeV + h.c.
cjtQd1Im (Y )i ( £)(Q7dy)er5/TeV? + h.c.
cQtQbiRe (QT1)(Q ]b)elJ/TeVQ + h.c.

cQtQbiIm Z(Qlt)(QJb)EIJ/TeV +h.c.

cjujd8Re (Ve (Y, )st(qlTA (@ TAd)ers/TeV? + hc.
cjujd8Im iV, (Y, )3t(qITAU7-)(_;,]TAdt)(g]J/TeV2+h.c.
cjujd8iRe (V) en(Y, ) (7 ITAu,)( 7/ TAdy)er 7/ TeV? + h.c.
cjujd81Im iV e (Y, )pt(quAu,)(_;]TAdt)ejJ/TeV2 +h.c.
cQtjdsRe (Yt (QITAt)( @/ TAdy)ery /TeV? + hec.
cQtjd8Im Z(YdT) (QITA) (¢! TAdy)ery/TeV? + h.c.
cjuQb8Re (Y. (quAuT)(Q‘]T“lb)glll/”l“ev2 +h.c.
cjuQb8Im i) pre( II,TAUJT)(Q‘]T“‘b)e”/TeV2 +h.c.
cQujb8Re (V) e (QI T4, ) (] TAb)e1 7/ TeV? + hic.
cQujb8Im i(Y ) e (QTT A, ) (@) TAb)e 1 /TeV? + h.c.
cjtQdsRe (V) pt (@ TA4)(Q TAdy)er 1 /TeV? + hc.
cjtQdsIm WY ) e (@ TA)(Q7TAdy)e 17/ TeV? + hc.
cQtQbsRe Q' At)(QJTAb)s”/TeV + h.c.
cQtQb8Im i(QITAt)(Q7Tb)er s /TeV? + h.c.
clejulRell (v, )st(ﬂlel)(qs ut)EU/TeV2 +h.c.
clejulRe22 (V.1 st(Ches) (Gl us)er s/ TeV? + hec.
clejulRe33 (V1) se(Ches) (Gl ug)ers/TeV? + hec.
clejullmil i(Y) s (Crer) (@) ug)ers ) TeV? + hc.
clejullm22 (YJ)St(KQeg)(q;]u )EIJ/TeV2 +h.c.
clejulIm33 iV o (Lhes)(q! ut)su/TeV +h.c.
cleQtiRell (tre)(Q7 )sjl/TeV +h.c.

cleQtiRe22 (Lhea)(Q7 )sjl/TeV +h.c.

cleQt1Re33 (fhe3)(Q7t)ers/TeV? + h.c.

cleQt1Imil i(lfe1)(Q"t)ers /TeV? + h.c.

cleQt1Im22 i(fLe 2)(Q t)ers/TeV? + h.c.

cleQt1Im33 i(0hes)(Q7t)ers /TeV? + h.c.

cleju3Rell (Vs (o er) (@] o ur)er s/ TeV? + hec.
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WC name Operator Type
cleju3Re22 (Y st(Bhoumen) (@ o ’“’ut)z—:U/TeV +h.c. R
cleju3Re33 (V) st (Bomes) (@] o uy)ers /TeV? + hc. R
cleju3imil i(Y,)) st (CLouer) (@ o™ ur)ers /TeV? + hc. R
cleju3Im22 (Y, st (Phounen)(q J”Vut)EIJ/TeV2 + h.c. R
cleju3Im33 i(Y,)) st (Choues) (@) o ur)ers /TeV? + hc. R
cleQt3Rell (E{Jwel)(QJJ"”t)sU/TeV2 + h.c. R
cleQt3Re22 (tho,e2)(Q ]al“’t)su/TeV +h.c. R
cleQt3Re33 (B5o,mes)(Q7 o t)er s /TeV? + hc. R
cleQt3Imi1 i(lo,e1)(Q7 " t)er 7/ TeV? + h.c. R
cleQt3Im22 i(£50,,e2)(Q7 o t)er 7/ TeV? + h.c. R
cleQt3Im33 i(lLo,e3)(Q7 o t)er 7/ TeV? + h.c. R
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