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Beyond the Standard Model Wishlist

fbea’z .S)anta, COLL[C[ you p/ease seno{ us. . .

. a dark matter candidate
. an exp/anation ][o’z the ﬂavo’z /zie’za’zc@

. an exp[anati(m ][o’z t/ze matter-antumatter asymmetry 0][ t/ze unLvesse

a solution to the stiong CP p’wé[em ( p’zefe’zaé[y an axion )

[adapted from Gavin Salam]
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The Landscape of (new) physics

g New physics has to be...
Q.
>
S ... very heavy
SMEFT
Leptoquarks > cons
Supersymmetry

Hopeless ... (light and) very weakly

interacting with the SM

Mass

Anke Biekotter - JGU Mainz



Outline

* A brief introduction to effective field theory

* Electroweak input parameters and their influence
on one-loop calculations in the SMEFT

e Size of NLO corrections
* Number of operators appearing at NLO

Based on 2305.03763 with
Benjamin Pecjak, Darren Scott and Tommy Smith
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Effective field theory - EFT

e

Describe NP by higher-order
iInteractions of SM fields

Hierarchy of scales
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EFTs from the bottom-up

[review: Brivio, Trott (1706.08945)]

 Minimal assumptions

SM Higgs on UV completion
fields doublet » Universal language for
data interpretation
59 operators (MFV)
L= Lan + Z %O§6> 4 zx03('8) 4., Odd dimensions violate lepton or baryon number

2 J
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https://arxiv.org/abs/1706.08945

Warsaw basis

[Grzadkowski et al. (1008.4884)]

1: X3 2. H® 3: H4D? 5: W2H® + h.c.
Qa | FABCGIGEGS  Qy | (HIHY  Quo | (HUH)OHH)  Quy | (H'H)(pe,H)
Qs | fABCGAGErPGSH Qup | (H'D,H) (H'D,H) Qu.u | (H'H)(gu,H)
Qw | /KWW IPW ik Qan | (H'H)(gpd, H)
= | KW I I Kn
4: X2H? 6: v2XH + h.c. 7:¢2H?D
Que | H'HGA,GA™ Qew | (lyo* e )T!HW], 4 (H'i'D o H) (")
ue | HYHGA GAw Qe (I,o"ve,)HB,,, 3) (HfiDLH)(lpT Vi1,
Quw | HHHWIL W™ Q. | (g™ T4u,)H G4, Qe (H'i'D ,H) (&, e,)
pi | HHEHWLW Q| (g u)r! HW], QL (H'iD . H)(@v"a,)
Qus | H'HBLB"  Qus | (30"u,)HB,, Q% | H'DLH) @G v e,)
HE H'H E,,,,B“" Q4 (cjpa“"TAdr)H G’f},, QHu H*z(B H)(pyHu,)
Quwp | HIFTHWL B  Quy | (quo™d,)r ! HW!, Qa (HY'D . H)(d,y"d,)
wivp | HITTHW!, B Qas | (g,0""d,)H B, Quua + hc. | i(H'D,H)(u,y"d,)
8:(LL)(LL) Plus another 24 four-fermion
Qs ([p%lr)(l‘”#lt) operators


https://arxiv.org/abs/1008.4884

Confronting the SMEFT with data

[Anisha et al.
(2111.05876)]

di-Higgs [Brod et al. (Gambit) (2203.03736)]

[Almeida et al.
(2108.04828)]
ggF [Dawson et al.
(2007.01296)]
[Brivio et al.
(2208.08454)]

[Ethier et al. (2105.00006)]
[Elis et al. (2012.02779)] _—"

[Aebischer et al.
[Greljo et al. e t+H/V VH WBF 2102.08954
(2104.02723) ( )
(2303:061 59)i tt(+ets) Ethier et al. (2101.03180)]

diboson

| Bellan et al. (2108.03199)]
single top

FCNC
tt+V [de Blas et al. (2204.04204)]

e
Adapted from Ken Mimasu Anke Biekaétter - JGU Mainz 8


https://arxiv.org/abs/2108.04828
https://arxiv.org/abs/2007.01296
https://arxiv.org/abs/2105.00006
https://arxiv.org/abs/2012.02779
https://arxiv.org/abs/2111.05876
https://arxiv.org/abs/2108.03199
https://arxiv.org/abs/2101.03180
https://arxiv.org/abs/2102.08954
https://arxiv.org/abs/2203.03736
https://arxiv.org/abs/2204.04204
https://arxiv.org/abs/2104.02723

Combining LHC and non-LHC observables

[Anisha et al.
(2111.05876)]

[Almeida et al.

[Ethier et al. (2108.04828)]

(2105.000006)] [Dawson et al.

[Ellis et al. (2007.01296)]
(2012.02779)] [Brivio et al.

(2208.08454))

t+H/V VH WBF

[Ethier et al.
(2101.03180)]
diboson VBS
_ [Bellan et al.
single top (2108.03199)]
tt+V [de Blas et al.

Dllzl oz (2204.04204)]

Adapted from Ken Mimasu Anke Biekaétter - JGU Mainz



Combining LHC and non-LHC observables

e .
di-Higgs [Bruggisser et al.

B/Kaon decays (2212.02532),
= (2101.07273)]

B mixing

t+H/V VH WBF [AB et al.
' (2311.04963)]

diboson
single top

PVES APV

Y, [Grunwald et al.

Lepton scattering

L 4
*

4
| J
lllllllllllllllllllllllllllllllllll

PVES = parity violation electron scattering

APV = atomic parity violation Constraining a

theory motivated
operator set
Adapted from Ken Mimasu Anke Biekotter - JGU Mainz 9


https://arxiv.org/abs/2311.04963
https://arxiv.org/abs/2212.02532
https://arxiv.org/abs/2101.07273
https://arxiv.org/abs/2304.12837

Global fits

[Bartocci, AB, Hurth (2311.04963)]
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https://arxiv.org/abs/2311.04963

What do EFTs tell us about new physics?

Scalar Vector-like lepton

UV model > ----- < \ SN
SN N

SMEFT >@< @< __*_3@<

Anke Biekotter - JGU Mainz
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What do EFTs tell us about new physics?

Scalar Vector-like lepton

UV model > ----- < \ SN
SN N

SMEFT
Subset of operators

iInduced
1
Correlations Cu Cz(qu) Oérz)

Anke Biekotter - JGU Mainz
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What do EFTs tell us about new physics?

Scalar

UV model > ----- <
MatchmakerEFT [Carmona et al. (2112.10787)]

* Matchete [Fuentes-Martin et al. (2212.04510)]

SMEFT

Subset of operators
induced

CoDEX [Bakshi, Chakrabortty, Patra (1808.04403)]

Correlations Cll

Anke Biekotter - JGU Mainz

Vector-like lepton
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https://arxiv.org/abs/2112.10787
https://arxiv.org/abs/1808.04403
https://arxiv.org/abs/2212.04510

Precision in SMEFT

DIim6/2 effects

Dim8 effects

RG running (beyond one loop)

Aoude, Maltoni, Mattelaer, Severi, Vryonidou (2212.05067)]
Bern, Parra-Martinez, Sawyer (2005.12917)]

Cao, Herzog, Melia, Roosmale Nepveu (2303.07391)]
Jenkins, Manohar, Naterop, Pages (2310.19883)]

SMEFT@NLO

[Trott (2106.13794)]

New sensitivities + new degeneracies

SMEFT truncation, Dim6/2
Heinrich, Lang (2212.00711)]
Asteriadis, Dawson, Fontes (2212.03258)]

Corbett, Desai, Eboli, Gonzalez-Garcia, Martines, Reimitz (2304.03305)] geoSMEFT

DIM8 effects
Ellis, Mimasu, Zampedri (2304.06663)]

Degrande, Li (2303.10493)]

Dawson, Fontes, Houiller, Sullivan (2205.01561)]

Anke Biekotter - JGU Mainz

Corbett, Martin (2306.00053)]
Martin, Trott (2305.05879)]
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https://arxiv.org/abs/2106.13794
https://arxiv.org/abs/2306.00053
https://arxiv.org/abs/2305.05879
https://arxiv.org/abs/2304.06663
https://arxiv.org/abs/2304.03305
https://arxiv.org/abs/2303.10493
https://arxiv.org/abs/2205.01561
https://arxiv.org/abs/2212.00711
https://arxiv.org/abs/2212.03258
https://arxiv.org/abs/2212.05067
https://arxiv.org/abs/2005.12917
https://arxiv.org/abs/2303.07391
https://arxiv.org/abs/2310.19883

+ extensive

N(N)LO QCD effects preparatory work!

* [n MC generators

Vh [Alioli, (Cirigliano), Dekens, (de Vries, Girard), Merghetti (1703.04751), (1804.07407)]
hh [Heinrich, (Jang), (Jones), (Kerner), Scyboz (2006.16877), (2204.13045)]

WW/WZ [Baglio, Dawson, (Homiller), (Lewis) (1812.00214), (1909.11576)], [...]

e NLO QCD automated [Degrande, Durieux, Maltoni, Mimasu, Vryonidou, Zhang (2008.11743)]

g9 — hh/ Z h/ 47 / WwWw [Rossia, Thomas, Vryonidou (2306.09963)]
[...]
« NNLO QCD SMEFT results

LT
pPp —7 Z h — f E bb (6 ops) [Haisch, Scott, Wesemann, Zanderighi, Zanoli (2204.00663)], (17 ops)
[Gauld, Haisch, Schnell (2311.06107)]

tt (1 op) [Kidonakis, Tonero (2309.16758)]

Anke Biekotter - JGU Mainz
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https://arxiv.org/abs/1703.04751
https://arxiv.org/abs/1804.07407
https://arxiv.org/abs/2006.16877
https://arxiv.org/abs/2204.13045
https://arxiv.org/abs/1812.00214
https://arxiv.org/abs/1909.11576
https://arxiv.org/abs/2008.11743
https://arxiv.org/abs/2306.09963
https://arxiv.org/abs/2204.00663
https://arxiv.org/abs/2311.06107
https://arxiv.org/abs/2309.16758

NLO EW effects

e EWPQO [Beliafronte), Dawson, Giardino (1909.02000), (2201.09887), (2304.00029)],
Partial results: [Hartmann, Shepherd, Trott (1611.09879)], [Biekotter, Pecjak, Scott, Smith (2305.03763)]

e h— bb [(Cullen), (Gauld), Peciak, Scott (1904.06358), (1607.06354), (1512.02508)]
o h— [Dawson, Giardino (1807.11504); Dedes et al. (1805.00302); Hartmann, Trott (1507.03568), (1505.02646)]

o h — /VZ [Corbett, Rasmussen (2110.03694)]
On-shell: [Dawson, Giardino (1801.01136); Dedes, Suxho, Trifyllis (1903.12046)]

e h— // [Dawson, Giardino (1801.01136)]
e h — WW [Dawson, Giardino (1807.11504)]
e Drell-Yan (partial) [Dawson, Giardino, Ismail (1811.12260)]

e DD — tt_/tt_H/tH [Martini, (Pan), Schulze, (Xiao) (1911.11244), (2104.04277)]
o 4-quark opsin 99 — N, h = bb, pp = TR (pjasiar, de Blas, Grober (2202.02333);

Anke Biekotter - JGU Mainz
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https://arxiv.org/abs/1909.02000
https://arxiv.org/abs/2201.09887
https://arxiv.org/abs/2304.00029
https://arxiv.org/abs/1611.09879
https://arxiv.org/abs/2305.03763
https://arxiv.org/abs/1904.06358
https://arxiv.org/abs/1607.06354
https://arxiv.org/abs/1512.02508
https://arxiv.org/abs/1807.11504
https://arxiv.org/abs/1805.00302
https://arxiv.org/abs/1507.03568
https://arxiv.org/abs/1505.02646
https://arxiv.org/abs/2110.03694
https://arxiv.org/abs/1801.01136
https://arxiv.org/abs/1903.12046
https://arxiv.org/abs/1801.01136
https://arxiv.org/abs/1807.11504
https://arxiv.org/abs/1811.12260
https://arxiv.org/abs/1911.11244
https://arxiv.org/abs/2104.04277
https://arxiv.org/abs/2202.02333

How large are the NLO effects?
How do they depend on the input scheme?

NLO EW effects
How are NLO degeneracies affecting global fit results?

e | EWPO | [(Bellafronte), Dawson, Giardino (1909.02000), (2201.09887), (2304.00029)],

Partial results: [Hartmann, Shepherd, Trott (1611.09879)], [Biekotter, Pecjak, Scott, Smith (2305.03763)]
e h — bb  [(Cullen), (Gauld), Peciak, Scott (1904.06358), (1607.06354), (1512.02508)]

e h =YY  |Dawson, Giardino (1807.11504); Dedes et al. (1805.00302); Hartmann, Trott (1507.03568), (1505.02646)]

e h—~Z [Corbett, Rasmussen (2110.03694)]
On-shell: [Dawson, Giardino (1801.01136); Dedes, Suxho, Trifyllis (1903.12046)]

e h— // [Dawson, Giardino (1801.01136)]
e h — WW [Dawson, Giardino (1807.11504)]
e Drell-Yan (partial) [Dawson, Giardino, Ismail (1811.12260)]

e DD — tt_/tfH/tH [Martini, (Pan), Schulze, (Xiao) (1911.11244), (2104.04277)]
e 4-quark opsin gy — h, h — bb, pp — tth [Alasfar, de Blas, Grober (2202.02333)]

Anke Biekotter - JGU Mainz
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https://arxiv.org/abs/1909.02000
https://arxiv.org/abs/2201.09887
https://arxiv.org/abs/2304.00029
https://arxiv.org/abs/1611.09879
https://arxiv.org/abs/2305.03763
https://arxiv.org/abs/1904.06358
https://arxiv.org/abs/1607.06354
https://arxiv.org/abs/1512.02508
https://arxiv.org/abs/1807.11504
https://arxiv.org/abs/1805.00302
https://arxiv.org/abs/1507.03568
https://arxiv.org/abs/1505.02646
https://arxiv.org/abs/2110.03694
https://arxiv.org/abs/1801.01136
https://arxiv.org/abs/1903.12046
https://arxiv.org/abs/1801.01136
https://arxiv.org/abs/1807.11504
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https://arxiv.org/abs/1911.11244
https://arxiv.org/abs/2104.04277
https://arxiv.org/abs/2202.02333

Electroweak input schemes In
SMEFT

Based on 2305.03763 with
Ben Pecjak, Darren Scott and Tommy Smith




Input schemes

o Lagrangian written in terms of {91, Gw, v}
e Choice of input parameters

{91, Gw, v} — {input 1, input 2, input 3}

* [ypical choices

My 30.433(9) GeV
My 91.1876(21) GeV
Gr 1.1663797(6) x107° GeV?
a(Mz) 0.007127(2)

Anke Biekotter - JGU Mainz
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Why does the choice of input scheme matter?

In the SM;
* Precision of input parameters
» Convergence of the perturbative series

In the SMEFT:

* Number of Wilson coefficients appearing
(at LO and at higher orders)

* Convergence in term of the Wilson coefficients

Anke Biekotter - JGU Mainz
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Teaser: perturbative convergence for leptonic W decay

2
(4,0) 6,00  Mw My, 2> ~(3)
FWTI/ _I_ FWTI/ T 127_‘_ U% (1 —I_ ZUTC%IBZ)

W — 1u- SM Cup Cygwsas Cl(’a:;l) Cl(gl) C
77 33 1221
| o ~42% -1.77% -3.0% — 22% —
Different | —-0.3%  — —  25% 2.2% —0.2%
schemes
LEP 2.0% 8.1% 3.2% 5.1% 4.6% 2.5%

Corrections to the LO Wilson coefficients at NLO

Anke Biekotter - JGU Mainz
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Teaser: perturbative convergence for leptonic W decay

2
(4,0) 6,00  Mw My, 2> ~(3)
FWTI/ T FWTI/ T 127_‘_ U% (1 - 2UTCVHZ>

33

W — 1u- SM Cup Cygwsas Cl(’?l) Cl(;l) C
77 33 1221
| o ~42% -1.77% -3.0% — 22% —
Different | —-0.3%  — —  25% 2.2% —0.2%
schemes
LEP 2.0% 8.1% 3.2% 5.1% 4.6% 2.5%

Corrections to the LO Wilson coefficients at NLO

Are there patterns and can they be understood?

Anke Biekotter - JGU Mainz



Meet the schemes

. The @ scheme - \Gr, Mw, Mz} « Wilson coefficients
. Mw and M 7 are renormalised on-shell renormalised in M5 scheme

. G Fis renormalised through muon decay
e Sometimes called «M W scheme” in the SMEFT

. Theascheme-{@a My, Mz}

. M W and M 7 are renormalised on-shell

. (vis renormalised in M S-lite scheme

e The LEP scheme - {04» GF, Mz}

* Inputs renormalised as above

[Cullen, Pecjak, Scott (1904.06358)]

e Sometimes called “«¢ scheme” in the SMEFT

Anke Biekotter - JGU Mainz
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https://arxiv.org/abs/1904.06358

The ¢« vs o schemes

& scheme

e Inputs {Gr, Mw, Mz}

« GrorYuisrenormalised by
requiring that Fermi decay Is
exact to all orders

Ll A = Aot
U v 0
1,0 ©oL o _

Tree-level One-loop One-loop
SMEFT SM SMEFT

Anke Biekotter - JGU Mainz 20



The ¢« vs o schemes

Xy scheme (v scheme

o Inputs {GFr, Mw, Mz} . Inputs 1% Mw, Mz}

. Gror Yuis renormalised by » Differs from the “~ scheme through
requiring that Fermi decay is the.way w§ renormalise the vev
exact to all orders * Ua s a derived parameter

QMWsW
_ _ Ve =
1ty L Ap@im A6 Vara
12 12 v 12 v v
T,0 poL e - 52]04 B 5MW | 5SW 56
Tree-level One-loop One-loop va  Mw  sw €
SMEFT SM SMEFT

Anke Biekotter - JGU Mainz



The LEP scheme

e Inputs {aa Gr, MZ}
. My is a derived parameter

Mg, = My, |1 LAr — ZEAr? |+ O (Ar°)

Anke Biekotter - JGU Mainz

21



NLO corrections

* Process dependent pieces and scheme dependent pieces
» Counterterms contain tadpoles and divergences

Physical processes
* Tadpole and divergence free 9

* ook at decay rates

M | M2
. W — Dyl = —o |~
[Dawson, Giardino (1909.02000), (2201.09887)] 127 | v7

o 7 — [T

e H — bb (Cullen, Pecjak, Scott (1512.02508)]

Anke Biekotter - JGU Mainz
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https://arxiv.org/abs/1909.02000
https://arxiv.org/abs/2201.09887
https://arxiv.org/abs/1512.02508

W — 1v: - SMEFT

109

T
L Wrv

AVVTI/ =

_ (4,1)
~(4,0) 1+ AWTV
- Wrr

| SM NLO
| LO
. NLO

Cpf—i

CHwpfF——m———————————
CHI3,33———

CHbox |

CHW F

CHI1, 33F

CHI3, jj F

CHg3, jj
CHg3,33p——

Cil,i33i
Cig3, 33jj F
CHB |
CHe, ii |
CHIL,jj F
CHu,jj"
CHd, ii |
CHal,jj |

Cig3,3333p—

Anke Biekotter - JGU Mainz

AW+ A

Orange triangles:
relative sign of NLO corrections

Dashes lines:
Large-MT limit

Largest contributions from

top loops
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Corrections for W decay - SIM  rin+rin = 5250 (1))

Mv2vo MVZV _ 2 1-(6,0,0) 1 (4,1,0) (6,1 a)_ Tadpole and divergence
2 W — 9 1+ UUKW | 2 KW ™ KW free
U Mg —5 00 Vs L Vs i

K(4,1,a) Av<4’1’0) 4 QAM‘S;’;)

4,1, 4,1

Kt = ArttY ~ —3.4% W =7, | SM
(4,1,p)

Ky 7 =0 a —4.2% t

2

[’\((4,1,,u) __ Sw A (4,1) ~ 15(7 o —03% WQM

W Cow : LEP | 2.0% W W
’U2 ’
2 =14+ Ar

2
U,LL Anke Biekotter - JGU Mainz 24



Corrections for W decay - SMEFT

W — - SM Cup Cygwsas Cl(fjl) Cl(;l) C
77 33 1221
o —42% —-1.7% -3.0% — No vl

ay  |[F03%]  — —  [25% - dependence
LEP 20% | 81% 32% |5.1% 4.6% 2.5%

Similar MW

(4,0) | (6,0) _ Mw My 2 (3) d d
FW,TI/ + FV[/J'ru — 2 1 T 2UTCVHZ epen ence
12 UT 33
No large MT

contribution

Anke Biekotter - JGU Mainz



Corrections for H decay - SMEFT 7=1,2

h — bE SM CHD CHD CdH CHWB Cg,l) C Il
33 77 1221
NLO QCD 20.3% 20.3% 20.3% 20.3% 20.3% - - NO VT
« NLO EW 52 % (| 21%) -11.0% 4.2%  -6.7% - -
NLO correction | 15.1% 9.3% 24.5% 13.6% : : dependence

NLO QCD
NLO EW
NLO correction

NLO QCD MW
NLO EW dependence
NLO correction SuU demlnant

(6,0) _ Bm%MH

(4,0)
Loy T 1

| i
1 4 v% (QCH — §C’HD — ﬂv—TCdH)

my 33

hbb 8TVF

Anke Biekotter - JGU Mainz 26



H decay a scheme - SMEFT Scheme

independent

) - 3mpMpy | (60 (600 (41 (&LJ

M — 00

Scheme
dependent

AK}?alva) — K‘(/Sjlaa) _|_ Qngl)K‘(/gaoaa) | K(4’1’J)CdH

1
v2

(K<6 Dy ARG “)) — ! — Cup(1.6+9.7) + (0.0 — 17)Crrws Scheme dependent
“ corrections larger in
— (3.7 +6.8)C5;) + (0.0 — 8.8)(Cpryy — Cy)) + (0.0 — 3.1)Cup + (—4.6 + 0.42)Cyy J

33 33 33 33 33 MOSt cases
2UV4 ) _
V2 (1.8 4+ 1.7) Camr p x 1072 + ...
My 33

Anke Biekotter - JGU Mainz 27



H decay a scheme - SMEFT Scheme

independent
3 2M 0‘ O‘
s —3 00 3TVZ (0
Scheme
dependent

| Scheme dependent
SMEFT corrections come from several sources but corrections larger in

some are common to all processes. : most cases

Anke Biekotter - JGU Mainz 27



Why should | care? Resummation!

* Knowing where the NLO corrections come from allows us to include
these in the LO results already

1 1 1 | 1 >
——| = — 1+ 5—ArtY | = S 1+ SArtY 4 (Ar§4’1)) T
Vpg M0 Vg _ VT | va | v Va VT o
1 [ 1, wn]l 1
— g _1 02 Ar, | =%
 Formulate as replacements for SMEFT
1 1 i K(4,1,0) ]
N 1 2K(67070) I W I K(G,l,()')
U% ng _|_UJ W U?f %4 )
1
53 — 52 (1 " Afr‘£4’1) + Av§6’O’U)Ar§4’1) — QCS;AT§4’1)> ,
o 33
1
o & (1= A0+ MufP00 ) — 20 A )
g 33

Anke Biekotter - JGU Mainz



Z decay - resummation

L =TT 0(3) C(?; C u Cﬁ; Cup Cuown CHe
JJ 7733 1221 33 33
NLO |[—1.0297700510.01510 507 [1.006 5 500 [0-006 5005 | —0.2897 5007 10.258 0002 |—1-8977 0005
NLO; ||—1.02177505|0-0157 5005 |1.006 503 |0.006 70002 [ —0.266 T4 00z [0-27270 005 | —1.8647 4003
4 4
LO ||—1.000%;012{0.0001 556 | 1.00070 604 [0.00070 061 [—0-16970:017 |0.35570 015 |—1.7647 5010
LOKk ||~1.021739:2]0.01575982 | 1.006 5 98¢ 0.006 5 053 0.267+0909] _1.838+0.018

Anke Biekotter - JGU Mainz
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Operators appearing at NLO

%
Vy, U
QY 12 29 29 29 {.q
7
QY 0 13 30 12 33 I
LEP 33 30 12 33 i

1
My = My <1 s AM Y - AMyY Avgﬁoyamwv”)

Anke Biekotter - JGU Mainz
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Operators appearing at NLO

8 12 1 29 | 29 29 Operators overlap between different inputs

Qy, 13 | 30 | 12 33 Operators may overlap with those appearing in the
bare matrix elements

LEP 33 30 12 33

1
My = My <1 s AM Y - AMyY Avgmeg»”)
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Electroweak schemes

 Compared three schemes
. % scheme -1Gr, Mw, Mz}
e (@ SCheme o, My, Mz}

e LEP scheme -{047 GF, Mz}

» Scheme dependence of NLO corrections is process dependent
 However, some corrections are universal (potential for resummation)

* As a byproduct, we have derived relations that allow to shift from one
scheme to another (based on the analytic result)
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Electroweak schemes

 Compared three schemes

)
« ®uscheme - 1Gr, Mw, Mz} What is the influence of SMEFT@NLO on
e (0 Scheme - {a, My, Mz} global fits?

e LEP scheme -{047 GF, Mz}

» Scheme dependence of NLO corrections is process dependent
 However, some corrections are universal (potential for resummation)

* As a byproduct, we have derived relations that allow to shift from one
scheme to another (based on the analytic result)
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SMEFT EWPO@NLO: degeneracies

EWPO: 10 ops @LO, 32 ops @NLO
(suppressing flavour indices)

[Dawson, Giardino (1909.02000)], [AB, Pecjak, Scott, Smith (2305.03763)]

ST(Z — 1T17)H©

ST(Z — ITI)NEO =

2

XZ{—O.MOSC@ +0.191C5) — 0.037CS; + 0.114Cy — 0.057Cyp

_007136¢WB} GeV

2
— { —0.1596C, + 0.1834C}) — 0.0221CS) + 0.0985Cy — 0.0508C,p

A2
—0.0349C 4 5 — 0.0001C4 — 0.0002Ceq — 0.0005C,. + 0.0035C,,
~0.0002C 44 — 0.0042€C%) + 0.0032C.Y + 0.0049C,, + 0.0002C;q

+0.0001C;, + 0.0034C}) — 0.0031C,> — 0.0045C;, — 0.0001C,

—0.0027C, — 0.0007C, 5 — 0.0007C, 1 — O.OOOlCW} GeV

SMEFT@NLO: blessing & curse
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EWPO@NLO

Assuming a U (3)° symmetry at the high scale

EWPO+Higgs+Top+Dijets+Flavour+Drell-Yan+PVE

0.0

95% CL limit on C'/A?* [TeV 2]

[Bartocci, AB, Hurth (2311.04963)]

A =4TeV X 2.5 | LO

]
(part.) NLO
|
|
|
|
|
— — s
T T
S S O
QO
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Cyq /A? [TeV 2

—(O

5, .
- —LO
=X part.) NLO
0. // | \ (part.) _
_5
210
Marginalised
. A =4 TeV
02 -0l 0 0.1 02 03

Cly)/A? [TeV 2]
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Conclusions
EW input schemes for the SMEFT

» Corrections can be understood in the large-MT limit

* Possible to resum (some) corrections

* Ready to promote predictions to NLO accuracy in
global fits
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Conclusions
EW input schemes for the SMEFT

» Corrections can be understood in the large-MT limit

* Possible to resum (some) corrections

* Ready to promote predictions to NLO accuracy in
global fits

Thank you for your attention!
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