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Standard Model: where do we stand?

~ The SM s in quite good shape!
~ New Physics required, but no clear indication of scale

o If new particles exist, either they interact too weakly to show up as clear peaks

in invariant mass distributions, or they are too heavy to be directly produced
at the LHC

p2—M?

ELHC MX > ELHC
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Heavy States at Low Energies

~ If the energy scale of the new heavy state is beyond
the LHC reach, only indirect effects can be
detected (— small enhancements in tails)

Eite My > Ey yc

~ These effects can be described in terms of effective interactions (— “integrating
out” heavy d.o.f.)

= M My > Eppc C Effective
> 9 —O + --- — Lagrangian
M2
X operator

~ If the underlying theory is known, C/M)% can be related to the fundamental
parameters of the theory

~ If the underlying theory is unknown, C/M)Z( can be fitted from experimental
data, helping narrowing down candidate fundamental theories
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SMEFT in a nutshell

~ Standard Model Effective Field Theory Lagrangian:

Wilson coeff'aent effectlve operator
&
Zsverr = ZLsm Z + Z T O+

dimension-6 op. dimension-8 op.

© Formal expansion in the (unknown) scale of New Physics — 1/A?

© Order-by-order in the 1/A? expansion:

A finite basis of independent operators @l(.') can be identified (e.g. Warsaw basis)

* higher-order corrections (QCD, EW) can be computed

< Unified framework for model-independent parametrisation of New Physics
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SMEFT in Top Quark sector: modelling aspects

~ The Top Quark sector is an interesting place to study SMEFT: m~ v = (Gpy/2)”™!
many BSM models will modify this sector first yi=V2m/v =1

~ The quality of SMEFT interpretations in the Top Quark sector depends also on
how accurate is the modelling of the processes at hand

~ Simplest example: pp — tt

- “Stable” (— fully inclusive predictions) 8
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~ The Top Quark sector is an interesting place to study SMEFT: m~ v = (Gpy/2)”™!
many BSM models will modify this sector first yi=V2m/v =1

~ The quality of SMEFT interpretations in the Top Quark sector depends also on
how accurate is the modelling of the processes at hand

~ Simplest example: pp — tt

» “Production X Decay” (— fiducial cuts)

1
=) T T?

Ft—>()

v
mI'¢

S(pi —m*) + O(5L)

Narrow Width Approximation

Production Decay
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D

- Higher-order effects (— NLO QCD)

Production Decay
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SMEFT in Top Quark sector: modelling aspects

~ The Top Quark sector is an interesting place to study SMEFT:

many BSM models will modify this sector first

m, ~v=(Gn/2)"!

y, = \/zmt/v ~ 1

~ The quality of SMEFT interpretations in the Top Quark sector depends also on
how accurate is the modelling of the processes at hand

~ Simplest example: pp — tt

+ “Production X Decay” (— fiducial cuts) J

- Higher-order effects (— NLO QCD)

- SMEFT effects (— effective vertices)

G. Bevilacqua
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SMEFT in Top Quark sector: modelling aspects

- Beyond NWA: full off-shell calculation

“Off-shell”
b b
4 t
g ‘CC\/W“L W
A
WA
- W_
g SV = =
! \\b b
“Double resonant” “Non Resonant”
(X§ t_f 99

“Off-shell” = DR + + NR + interferences

Off-shell effects are suppressed by powers of I',/m, = O(1%) for
sufficiently inclusive observables — not always true differentially

[,/m ~0.008  T'y/my ~0.026
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SMEFT in Top Quark sector: state of the art

o Over the past decade, significant progress in calculations SMEFT for Top sector

. — It 1. .
pp dimension-6 [Maltoni,Vryonidou, Zhang, Laenen,
« f-channel single-top operators, partly Neumann, Sullivan, Hartland, Nocera,
_ _ at NLO QCD Brivio, Plein, Degrande, Rosenfeld...
- ppo>tH+X (X=vy,7Z H, 1) Q ° !

o Feynman rules [Dedesetal. ’17,°23; Brivio et al.’| 7, Degrande et al.’20]

o RG evolution and operator mixing [Jenkins et al. ’13; Aoude et al. 22; Di Noi et al. °22,°25,
Celis et al. ’17; Aebisher et al. ’I8;... ]
o Public models in Universal Feynman Output format  [Degrande et al. ’I 1,23]

SMEFTSIM SMEFT@NLO
[Brivio et al. ’17] [Degrande et al. ’20]

o Public Monte Carlo codes (@ NLO QCD)

Madgraph5_aMC®@NLO GoSam3.0
[Alwall et al. ’ 4] [Braun et al. ’26]
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SMEFT in Top Quark sector: state of the art

~ So far, the main work has been done for stable top quarks, or by considering only
top decays [Boughezal et al. ’1 9]
© Beyond state-of-the-art:

interplay between SMEFT operators and NLO QCD corrections in top-
quark Production and Decay MFE’s

impact of fiducial-level cuts on cross section predictions in SMEFT

~ In this work we take the first steps towards simultaneously accounting for SMEFT
in the production and top-quark decays for pp — tH + X at NLO in QCD

using the NWA, study the process
pp — ttH — WYW~bbH — e™v, _vﬂbEH
- focus on a minimal, realistic set of effective operators

« assess dominant theoretical uncertainties
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pp — ttH: effective operators & vertices

~ Effective dimension-6 operators considered in our study:

2
% = o . - o
= (¢*¢—7) Otp + h.c. Oc =ig, (Qa”” Tat) ¢G,, + h.c.
¥ vz v ( A ,
Opc=\| ¢'¢ ~ G/ G, Ow =i(Qc*o;t) pW., + h.C.
where ¢p = Higgs doublet q§ = iazﬁ = Higgs VEV
4
0 = ( ) I = 1p
bL
G/ily — gluon’s field-strength tensor
1
o’ = [}/'u, }/y] 07 = Pauli matrices
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pp — ttH: effective operators & vertices

© Effective vertices
induced by these
operators, relevant for

v\ L .
O = (¢*¢-7> Qtp + h.c.

O =ig, (Q0"T,1)G., + h.c.

- . VZ = -
pp — ttH (dilepton) Oy = ((,b*qb—? Gi'GS, Ow =i(Qoc* o1t) W, + h.C.
O oy
0 t ¢ g 3§
t—ng g . gmj ---H . .

G. Bevilacqua

3rd INPP-APCTP Meeting




pp — ttH: effective operators & vertices

~ RG evolution from
A to pppy leads to

[ ] [ ] 2

v = 7 vl
m|xmg.of operator O = (W‘f’ - 7) GIGS, O =i (00" ay1) WL, + hec.
coefficients

2 a = ~
O = (¢*¢-"—) Ot + h.c. O, =ig, (0" T,1)pG., + h.c.

0
aeot _ 1] 00 =689 12y, 0
0
3

@ = i <ﬁ) ,QCDk

& [Aoude et al., JHEP 09 (2023) 191] J
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pp — ttH: effective operators & vertices

~ RG evolution from
A to pppy leads to
mixing of operator
coefficients

2\ . .
O = (¢*¢-7> Qtp + h.c.

O =ig, (Q0"T,1)G., + h.c.

2
Opc = (d’*d’ ey GGy,

-

Examples (A = 2000 GeV)

|||||||||||||

||||||||||||||

1.0 — _ 1.5
: — GG 1.0 D
0.5° L :
i ] tp 0.5 _c
0.0 ———— — — Cy( 0.0! oG
? /’/ —C ? // — Gty
I tW -0.5"
—-0.5: :
/ — &z 10 /
N
500 1000 1500 2000 500 1000 1500 2000
k Herr (GeV) [Aoude et al., JHEP 09 (2023) 191] perr (GEV) J
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pp — ttH: SMEFT in Production and Decays

- Representative examples of contributions from O, 0,0, ,0
entering pp — ttH — bbWtW™H

[at Decay ]

@ZW @Z‘G
W /4
O O .

f— o t 'Lﬁ

1adiavy

W W W
at Production] % f :éf f—*ﬁ; g
: BN

b

@t¢ @gbG @rG

At NLO QCD, decays acquire sensitivity to O,
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Computational framework

© We developed a new tool for NLO computations in SMEFT, building upon
HELAC-NLQO [G.B, Czakon, Garzelli, van Hameren, Kardos, Papadopoulos, Pittau and Worek, "11]

- Goals:

Flexible in the number of effective operators that can be implemented
Handle both NWA and full off-shell calculations within the same framework

Consistently take into account contributions of the effective operators and
QCD corrections in the Production and Decay part

Deliver all partial contributions from individual SMEFT operators in a single run

Store and reuse the obtained results to provide theoretical predictions for

different scale (up, pr, Hprr) settings, different PDF sets, different kinematical
cuts...
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Computational framework

~ We developed a new tool for NLO computations in SMEFT, building upon

HELAC-NLO

G.B, Reinartz and Worek,
arXiv:2605.11747 [hep-ph]

‘ HELAC-SMEFT ,

[UFO model]

Feynman
rules

~

N

\

in-house
Feynman rules

generator

PYTHON

FORTRAN

[HELAC-DIPOLES]

vertices events

(ECRU p(HMODELGENERATOR |

(SymPY )

/N
vertices events
N

[HELAC-ILOOP]

C++

(HEPLOT)

For our study we employ the UFO model SMEFT@NLO
[C. Degrande et al., Phys. Rev. D 103, 096024 (2021)]
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Anatomy of SMEFT cross sections

~ The cross section can be parametrised as follows:

o(Ugs Mps MEpT) = Osm(Mps HE) + Z Z,-SMEFT(,UR, Hps HEFT) Z ZI’SJ'MEFT(”R9 HEs HEFT)

5 o .
Linear SMEFT contributions Quadratic SMEFT contributions
[ Up = renormalisation scale U = factorisation scale uprr = effective scale]

© When ugpr is fixed, operator coefficients can be factored out:

1 TeV?
=V s s pprr) = A2 Ci(ugrr) 6 Hgs B> Mprr)
1 TeV*
EiSjMEFT(ﬂRa Hps MEpT) = Ad Ci(Ugrr) Cj(ﬂEFT) Gij(ﬂRa K BEFT)
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Anatomy of SMEFT cross sections

~ The cross section can be parametrised as follows:

o(Ugs Mps MEpT) = Osm(Mps HE) + Z Z,-SMEFT(,UR, Hps HEFT) Z ZI’SJ'MEFT(”R9 HEs HEFT)

5 o .
Linear SMEFT contributions Quadratic SMEFT contributions
[ Up = renormalisation scale U = factorisation scale uprr = effective scale]

© When ugpr is fixed, operator coefficients can be factored out:

1 TeV?
A2

1 TeV*
A4

=M (g, s prT) Cilkgrr) o(kgs Hps HepT) = Ot OppG> O1G> Orw

E,SJ-MEFT(MRa HEs HEFT) Cilugrr) Cluger) 0(kg: Hps Hipr) = Ot O1gp,pG> * -+
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ttH (dilepton): integrated cross sections

G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]

pp — etvepn v, bbH + X  (NWA) /s = 13.6 TeV
O'LO [fb] O'LO /Uéﬁ\(/){ O.NLO [fb] O.NLO /agll\l/io K
osm | 23166105055 Toooo0 100050060 Tol00  2-768010 3508 To.o000  1-000557000 “oio00 119
| o —0.2835705 st Too1ss  —0.122X0000 Tooos  —0-3578%0 6117 fol00as  —0-129%07003 o0z 1-26
S| | s 1.626270 3535 Toles  0.702%0700s Toore  2.6114¥0:3557 Togets  0.94370:060 603 1.61
S| | ow D IS0 (50 COSHRO 00 | D eigelt Uis EOOLIOE ) 0ol o0 G0 il
L oowv | 0723870755 0011, 031270000 Tooos  0-8669T0 6600 To.00ss  0-313T01000 Toior 120
| oteee  0.0087FG00I5100007  0.004F000040000  0.0115100000 *0 0003  0.004¥3 000 0000  1.33
Tip.ec | —0.099510 0515 Toorrr  —0.0430000 Toloos  —0-166310°033: To.0110  —0-060% 07508 o004 167
orprc  —0.1482F 00463 o 00es  —0.064T0060 To.00s  —0-182270 0037 Tol0011  —0-06675601 To'000 123
9| | owew | —0.0443T5 0035 Toh01s  —0-019T0'g00 "o 001 —0-0559T5 6015 To'000s  —0-0200 000 Tol000  1-26
S| | osceec  0BITSIEIEITOIE  0.353%001ST00H  1.6003T33503 101588 0.578Y00R 10N 1.96
S| | oocue | 159547350 0.68010 92008 25510702129 700%98  0.022758% 00 1.60
ogaaw  0.2548%0 08T 0055 0.1107000 Tooro  0.4091%0020a t0 0120 0.148%07000 Fo00s  1.61
o | 3482870500  Tooreo  1.503%0066 To.0s0  4-3143105045 Tolos0 155910071 Lotz 1.24
orcaw  0.3795%00s03 T000sa 016470601 To00s  0-4412F07057, Folgoso 015976003 o001 1.16
| owaw | 0.075475006s Toooas  0.033T0:000 Toloor  0-0895TG 6060 Tol000r  0-032F5000 Toigp0 119
Kinematic cuts: ,, (5)>25Gev  |y(b)| <2.5 AR(bb) > 0.4 Scale settings: "
p£)>25GeV YO <25  AREE) > 04 M= pp =+ fper = m,
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ttH (dilepton): integrated cross sections

G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]

pp — etvep v, bbH + X  (NWA) /s = 13.6 TeV

oLO [fb] O'LO/O%I\C/} oNLO [fb] O.NLO/O.gII\I/iO K
osm | 2.3166£05005 00000 | 100015000 0000 2768610 1208 o000 | 1-00018:300T5 000 119
| o —0.2835F00ges Too1as | —0-122707000 To.006  —0-3578 00117 ~0.0045 | —0-129%0005 Toi00z  1.26
S| | osc | 162620535638 0ges | 0-7025G003 Tolors  2:6114703537 Tooars | 0-943TG.060 Toloss 161
S| | o 242070505 000 | 1.0457000870008  2.8106709752 100188 | 1.01970037 H0 00 1.16
| oo | 0723800 55 To0i1s | 0-31270000 To'00s  0-866975 G600 o003 | 0-313T01000 Tol001  1-20
| oters  0.0087F5 5016 To0007 | 0-0047G 500 To 000 0-011Ii8:88?8 To'000s | 0.004%5600 To'000 133
1p9c | —0-0995F00315 Y017y | —0-043T0000 Tooos  —0-1663700355 0110 | —0-06075 608 o0 1-67
oupic  —0.1482005u6s Tog06a | —0-0647G 000 Tooos  —0-1822¥ 50657 T.0011 | —0-0667G 001 Tol000  1-23
9| | owew | —0.0443F5 0735 To001s | —0-019T0 7000 Tol001  —0-0559 5 6015 To'0005 | —0-02070'000 Tol000 126
S| | oscec  0BITSESIIIOINS | 0.353X30181005  1.6003103%03 0153 | 057810081005  1.96
S| | oscue | 15954F3381 70120 | 0680709334005 25519702129 00%08 | 0.022702 409 1.60
oscaw  0.2548F0030T Fo 0507 | 0.11070601 Tooto 04091700503 00120 | 0-148%0:006 Foi00s  1.61
orcac | 34828105776 Tooro0 | 150370066 Tol0s0 43143705085 To0s00 | 1.5597 0071 Toio1s  1.24
owcaw 0379500 0g43 Tooosa | 0-164%0%001 Tooos  0-441¥T 00574 To'ooao | 0-159%000s Tolgor 116
| oowaw | 0.0754F30281 00022 | 0,033,000 +0.001 0089&8:88%3 To'0007 ) 0-03275:500 "o 000 119

» Overall, scale uncertainties reduce when going from LO to NLO...
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ttH (dilepton): integrated cross sections

G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]

pp — etvep v, bbH + X  (NWA) /s = 13.6 TeV
oLO [fb] aLO/OgI\C/)I oNLO [fb] O'NLO/O‘gI\I/iO K
osm | 23166105045 Too000 100025000 o000 2-7680%0 7508 Tolooo0  1-000207000 Zo.000 119
| 0w —0-2835T00ses Toorss  —0-122%5 000 Too  —0-3578%00117 To.ooas  —0-129T0%603 Tolooz 126
S| | oec | 1.6262Tg365%0T66  0-702%000s Toors  2-6114T035557 Tooars  0-943%5.060 Toloss 161
S| | oo 2407IOENTOGE 1045200051000 2819610077 Tooiss 10190017 Yoo 116
| o | 07238055 Toos 031250000 o003 0-86697G0600 “o.00s3  0-313T01000 To.o01  1.20
| otere  0.008TXGGGISY0000r  0.0045500 0000 00115700510 Yoo00s  0.004¥5060 5600 133
w06 | —0.0995T55373 Toorre  —0-043%g000 Tolo0s  —0-1663%5 0555 Tolorie  —0-060 0605 Tolooa 167
opec  —0.1482%5 0563 T o006 —0-064%5.000 Tol00s  —0-182270 70037 Tolgorr  —0-066T0601 Toloo0 123
9| | owew | —0.0443T0 0var Tonory  —0-019T0g00 To001  —0-0559T0 0018 'gg0s  —0-0200 7000 Tol000  1-26
2| | vscue  osT{RBEANG)  0353rRSHGN  Leooft§eE0UsE ) 0.57s*GNE0% 196
S| | oscue | 15950 DTAIORE 06900 0N 25519707 T00R 09227000 RL 160
opcaw 02548800571 Toozer)  0-110%5 001 Tolors  0-409(T0052a ooz )  0-148Zg%00 Toiooa 161
e | 34828%55m6 Tooron 1503100066 T0.030 43143102085 T0.0320 1559 0071 Lolore 124
owcaw 03795003 000ss 016470001 Taioos  0-4412%gi007s Toos0  0-159%gi003 Toloor 116
| oovaw | 007TSATGERIGEE  0.033TRUR0 RN 0.0s05*RGRISTORN:  0.0821000046000 110

* ... with some notable exceptions
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ttH (dilepton): integrated cross sections

G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]

pp— etvep v, bbH+X  (NWA) /s = 13.6 TeV -

O.LO [fb] aLO/OélI\C/)I JNLO [fb] O.NLO/O.gII\I/iO K

osm | 23166705093 Tooo00 1000507000 o000 2768070 855 Tooo00  1-000757500 To'000 | 1-19

| o —0.2835%Gses Too1as  —0-122701000 To'006  —0-3578T0Gr17 000ss  —0-12970 7003 Tol000 [ 1-26
S| | s 1.626275 5655 Tolges  0-702%0005 Toors  2.6114%05552 "0 gor  0.943%0 060 o033 | 1.61
S|| ow 2 Aol 0 S0 OI00E s UOS GO0 igenili SO0n om0 00000 6
| o | 0723870 55 00115 031270000 Too0s  0-8669700600 L0003 0-313T0°000 Tol001 | 1-20
| 0w 0.0087TEG00I0F00007  0.004%5000+0000  0.0115150000 00008  0-00475:855F6:000 [1-33
Tipc | —0.0995%0 03 o017y —0-043T0000 Tooos  —0-1663¥ 00338 00110 —0-06075:60s To1004 | 1.67
orpic  —0.14827G 0463 Tog0ea  —0-06475 600 Too0s  —0-1822%5 00637 To.0011  —0-066T 57001 To'000 | 1-23

9| | owew | —0.0443T5 0035 Toh01s  —0-0190'g00 "o 001 —0-0559T5 6015 To'000s  —0-020 07000 Tol000 | 1-26
S| | oscse  081TSIIRFIOING  0.35310015F005  1.60031035R 015 0.578700R 1005 |1.96
S| | vscee | 15054tSIEIAIRE 0630700400 25510193120 400898  0.02270083 00 [1.60
gpcaw  0.2548T0GE F00357  0.110%0001 Fo01s 04091700200 toota0  0-148¥0055 000 [1.61
crcac | 3482870526 0000 150370066 Toos0 4314370508 00320 1-55970 071 101012 | 1.24
orgaw  03795%00sis To00sa 016470001 Toooa  0-4412%070574 Toooa0  0-1597G 003 o001 | 1-16

| oo | 0.075473ELH0002 003370001000 0.0805+3 0018 HO000L  0.03275800+0000 | 1.19.

- K-factors quite differ in SMEFT contributions and in SM
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ttH (dilepton): integrated cross sections

G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]

= etvep v, bbH+X  (NWA) /s = 13.6 TeV
O.LO [fb] OLO/C%,I\C/)I JNLO [fb] O.NLO/O.gII\I/iO K
osv | 2316607050000 100043980000 2768099390+ 50908 1.00075:898 49909 1.19
| & T ol waae ity g oo
S| | (ouc) | 1626278381783000 0702780804008 26114 BBIGNR 00437345 18049
Al s oAl Rl sesllEen  Luel 1w
| owr | 0723stQ2AE00I0T 0312700040005 0.8660 00US 00 0.31340909 0001 190
| o0 o ETRY ol i oo R OTE o iRiann e
—0.0005+38228 40019 _0.0437590+0009  —0.1663+3,9333F8:09%% 0,060+ 984 +0:092
GE TR e nTeE . il nD RO Gt
O | | o | —0.0043+338T 400008 _0.019+8.898 +E00L  —0.0550+3,9843 409093 —0.020+3,989 +6:99
S 0.8178142TICLTIS  (353HO0I6H00TL | GO3H02802 401538 () 570005 +0.058
E 15054 FOSL 10190 () GegtO0BI 0086 o 551 HO.ITHO0N0 () g+0.080 +0.021
pREREEE | G e e
Tia | BASRSTRINTIO0N 1 503TOOTIIO0T  43143t99TIO0NS 1550700000008 124
gogy  DRESIIEIRNE mieagtEity oot oibeldiiees i
| o | 0075475 838I40002 00337500500 0.080570008 1000 0.032+3909400%0 119

+ Large K-factors in SMEFT contributions induced by O
* These contributions feature also larger NLO scale dependence
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ttH (dilepton): origin of large K-factors

Large K-factors in O contributions stem from g — gH splittings in real-radiation

contributions

Check — impose jet veto on the extra jet from QCD

radiation:
'veto [GGV] O'LO [fb] O.NLO [fb] ’C
osm | 2.316670 5000 “0 0000 | 2-768070 1508 0.0000 | 1-19
- opc | 1.6262703635 T 17m0 | 2-529270:3008 To0054 | 1-56
046,66 | 0.817810303 T 1ze1 | 15299705577 Foior7 | 1.87
osm | 2.316610:5041 "0'0000 | 2-269470:9356 To'0000 | 0-98
150 | ope | 16262703635 0 1m0 | 2.074810 0605 To0ase | 1.28
046,46 | 08178105055 101361 | 1-2207701330 Fo 0761 | 1:49
osm | 2.316620:5043 0’0000 | 19589703563 T0'0000 | 0-85
100 | ogc | 1.6262703635 0 1m0 | 1-823970:0863 Lo.0320 | 112
046,66 | 0.817870:303 T 13e1 | 1:061670 0575 F0 0401 | 1.30

G. Bevilacqua

G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]
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ttH (dilepton): differential cross sections

~ How SMEFT affects shapes: normalised NLO distributions

NWA, ur =pr=m;+myl2, uprr=m,, NNPDF3.1 NWA, ur=pr=m;+myl2, pprr=m;, NNPDF3.1
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G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]
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Comparing NWA vs stable-top predictions

~ “Double-ratio plot”: how robust is the ratio to SM against different modelling
approaches ?

NNPDF3.1, UR =UFr=my+myl2, pugrr=nmy
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G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]
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Comparing NWA vs stable-top predictions

~ “Double-ratio plot”: how robust is the ratio to SM against different modelling
approaches ?
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G.B, Reinartz and Worek, arXiv:2605.11747 [hep-ph]
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Summary and outlook

~ We have presented a NLO QCD study of pp — tfH in dilepton decay channel at
the LHC, based on dimension-6 SMEFT operators O, ,,0,;,0,;,0,,

~ Kinematic cuts, SMEFT contributions,and NLO QCD corrections in top-quark
decays have been simultaneously considered for the first time

- Differences in size of SMEFT contributions, K-factors and magnitude of theoretical
uncertainties have been observed

o To distinguish all these aspects, it is necessary to perform more detailed
comparisons of NLO results based on different modelling approaches to top-quark
decays

Future work

© Explore dynamic (i.e. phase space dependent) scales to improve pert. convergence

© Explore more exclusive fiducial cuts to check robustness of our predictions

~ Disentangle and quantify individual contributions from NLO corrections / SMEFT
effects to top-quark decays as well as kinematic cuts
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Thank you for your attention!
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Recursive helicity amplitude calculations

G. Bevilacqua

vertex
function

The building blocks of recursive calculations are (off-shell)
currents (J™M)

At each step of the recursion, a new current J*) is computed,
representing a sub-amplitude

Recursion iterates till the full amplitude is constructed
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