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Rediscovering the SM

| HC: the story so tar

Searching for the unknown

ATLAS Heavy Particle Searches* - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Standard Model Total Production Cross Section Measurements Staks: Fetruary X St iy 2022 _ N [£di=@s-139 7 F-8,13TeV
Model fy Jetst ET™ [rdi) Limit Reference
T T — T T — Ty T —
1 2 ADD G, 0 1-4 ™M =
L 10° o ° ATLAS Prel } S apD n:rfr;rsgrgnl 3 b 31533 e ) flLZ NLO f;gﬂ)iﬁ;
S - Y ¥ - - . s .
Q. re "n”‘afy 3 2  ADDQBH - 2j - 139 My, 1910.08447
[N Trwory 3 QE, ADD BH multijet - >3] - 36 [ My 955TeV n =6, Mp=3TeV, ot BH 1512.02586
- £ RS1 Gkk — vy 2y - - 139 Gyk mass 45TeV k[Mp = 0. 2102.13405
[ 4 Vs=7813 TeV ; S BukRS Gk —» WW/ZZ multi-channel 361 | Gk mass 23TeV /M — 1.0 1808.02380
~ 10° £ | BukRS Gk - WV - fvqq 1ep 2j/1J Yes 139 | Gykmass 2.0 TeV k/Mpi = 1.0 2004.14636
u)j Bulk RS gkk — tt 1eu =21b21J/2) Yes 36.1 8Kk Mass 3.8TeV r/m=15% 1804.10823
1 2UED / RPP leu 22b,>3] Yes 361 KK mass 1.8 TeV Tier (1,1), B(AM) - ) = 1 1803.09678
o - 1 SSM Z’ — ¢t 2eu - - 139 |'Z'mass 5.1TeV 1908.06248
D SSM Z' — 71 27 - - 36.1 Z' mass 242 TeV 1709.07242
1 0 d s o ‘é-‘ Leptophobic Z’ — bb 2b - 36.1 Z' mass 2.1 TeV 1805.09299
o S Leptophobic Z’ — tt Oeu 21b22J Yes 139 Z’ mass 4.1 TeV Mm=12% 2005.05138
& - v 1 8 SSMW -y Ten - Yes 139 [W’mass 6.0 TeV 1906.05609
o : g SSM W’ — 1v 17 - Yes 139 W’ mass 5.0 Tev ATLAS-CONF-2021-025
SSM W’ - tb - 21b,21J - 139 | W’ mass 4.4TeV ATLAS-CONF-2021-043
10* A S RVTW = WZofvggmodelB fen  2]/1J Yes 139 | Wrmass 43TeV & =3 2004.14636
-! 8 HVT W — WZ — ¢v ¢’ model C 3 e u 2j(VBF) Yes 139 W’ mass 340 GeV 1g=0 ATLAS-CONF-2022-005
- HVT W’ — WH — tvbbmodelB_ 1e,u  1-2b,1-0] Yes 139 [ W’ mass 3.3 TeV 2207.00230
3 HVT 7' — ZH — (f/vvbbmodel B 0.2 e, 1-2b,1-0] Yes 139 [ Z'mass 3.2TeV v=3 2207.00230
HC pp V 4 LRSM Wg — uNg 2 1J - 80 | Wg mass 5.0 TeV m(Ng) = 0.5 TeV, g, = gr 1904.12679
1 0 3 Cl qqqq - 2j - 37.0 A 21.8TeV 7, 1703.09127
O - 1 —  Clttqq 2epu - - 139 [A 358TeV. 2006.12946
3 O | Cleebs 2e 1b - 139 | A 1.8 TeV g =1 2105.13847
Cl upubs 2pu 1b - 139 A 2.0 TeV g.=1 2105.13847
4
- o8 4 Cl ettt >lep  21b21] Yes 361 |A 2.57TeV. ICod = ax 181102305
10, n o Axial-vector med. (Dirac DM) Oepu1y 1-4j Yes 139 Mpned 2.1TeV 25, g,=1, m(x)=1 GeV 2102.10874
o o O & 1 = Pseudo-scalarmed. (DiracDM) Oeu, 7,y 1-4]  Yes 139 | Miea 376 GeV g=1, m(y)=1 GeV 2102.10874
o0 Q Vector med. Z’-2HDM (Dirac DM) O e, u 2b Yes 139 Mined 3.1 TeV ,8z=0.8, m(x)=100 GeV 2108.13391
o & : Pseudo-scalar med. 2HDM+a ~ multi-channel 139 Mined 560 GeV =1, m(x)=10 GeV ATLAS-CONF-2021-036
wea oo 1 Scalar LQ 1% gen 2e 22j  Yes 139 |Lamass 1.8 TeV 2006.05872
1 01 Scalar LQ 2" gen 2u >2j Yes 139 | LQmass 1.7 TeV 2006.05872
s o ; O | ScalarLQ3™ gen 17 2b Yes 139 LQE mass 1.2 TeV B(LQ5 — br) =1 2108.07665
aF Y = Scalar LQ 3" gen Oep  22,>2b Yes 139 [LQymass 1.24 TeV BLQ; - tv) =1 2004.14060
O Ver - 3 Scalar LQ 3" gen et >1)>1b -~ 139 [LQd mass 1.43 TeV. BLQY - tr) =1 210111582
> ey - Scalar LQ 3" gen Oeu, 217 0-2j,2b Yes 139 LQg mass 1.26 TeV B(LQ%A bv) = 2101.12527
[ = I " Vector LQ 3" gen 17 2b Yes 139 | LQY mass 1.77 TeV B(LQY — br) = 0.5, M coupl. 2108.07665
1 o p o o O 1 @ VLQ TT — Zt + X 2e/2u/>8e 21 b,>1] - 139 | Tmass 1.4TeV SU(2) doublet ATLAS-CONF-2021-024
3 = @ VLOBB - Wt/Zb+ X multi-channel ) 36.1 [ Bmass 1.34 TeV SU(2) doublet 1808.02343
a p) LS VLQ Ts/3Tss|Tes > W+ X 2(SS)/>3eu>1b2>1) Yes 361 Ts/3 mass 1.64 TeV B(Tsj3 —» We)=1, c(TesWe)=1 1807.11883
a 4 SE VAT Hy/Zt Teu >1b,>3] Yes 139 | Tmass 1.8 TeV. SU() singlet, k7= 0.5 ATLAS-CONF-2021-040
1 o 8 ko) vLQ Y - Wb Tlen >1b,>1] Yes 36.1 Y mass. 1.85 TeV. B(Y — Wh)= 1, cr(Wh)=1 1812.07343
10°* TR n = VLQ B - Hb Oeu 22b 21,210 - 139 | B mass 2.0 TeV SU(2) doublet, kg= 0.3 ATLAS-CONF-2021-018
p -1 VLL 7 — Zt/Ht multi-channel  >1] Yes 139 |’ mass 898 GeV SU(2) doublet ATLAS-CONF-2022-044
Lo ! ‘. E @ Excited quark q: —qg - 2j - 139 q° mass 6.7 TeV. only u* and d*, A = m(q°) 1910.08447
n 4 E _E Exq:eg quart Z - gy 1y ; ; 11 - 36.7 q" mass 5.3TeV only u” and d’, A = m(q") 1709.10440
xcited quark b* — bg - L1 - 139 [ b* mass 1910.0447
10 4 ] & FExcitedlepton ¢* 3eu - - 20.3 A=30TeV 1411.2921
! Excited lepton v* Seut - - 20.3 A=16TeV 1411.2921
: Type Ill Seesaw 234epu 2] Yes 139 N° mass 910 GeV 2202.02039
< LRSM Majorana v 2u 2j - 36.1 Ng mass 3.2TeV m(Wg) =4.1TeV, g = gr 1809.11105
»  Higgstriplet H** —» W*W*  234e,u(SS) various Yes 139 | H* mass 350 GeV DY production 2101.11961
S Higgs triplet H** — ¢¢ 23,4 e,u(SS) - 139 | H** mass 1.08 TeV DY production ATLAS-CONF-2022-010
- - - - - 6 Higgs triplet H** — {1 Beut - - 20.3 DY production, B(H;* — (1) =1 1411.2921
pp w Z tt t Wt H wwW WwW?Z ZZ tttW ttZ Lttt Multi-charged particles - - - 139 | multi-charged particle mass 159 TeV. DY production, g| = Se ATLAS-CONF-2022-034
Magnetic monopoles — — — 34.4 monopole mass 237 TeV DY production, |g| = 1gp, spin 1/2 1905.10130
Vs=13TeV Vs=13TeV M| L L el L L el L L P
. e :
- - WWV partial data full data 107! 1 10
Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
+Small-radius (large-radius) jets are denoted by the letter j (J).

Good agreement with the SM predictions
No evidence of new light particles
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Where is New Physics?

There Is a good chance that New Physics is Heavy

Not enough energy to produce it

Indirect searches are needed SMEFT opens
new directions
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SMEFT: What is it all about?
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SMEFT: What is it all about?
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How to find new physics with EFT?

Rate

Inaccessible (high-
energy) region

Energy

Effective Field Theory (EFT): The way to probe New
Physics beyond the direct collider energy reach
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How to find new physics with EFT?

Rate

=

Known particle
Effective Field

Theory region

Unknown heavy particle

bEnergy

Effective Field Theory (EFT): The way to probe New
Physics beyond the direct collider energy reach
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Effective Field Theory

Energy : .
UV physics (hea articles) L 7'.X,Q,S...
physics (heavy particles) Lnp (¢ Q )

new

Effective Field Theory Lsa(¢)H Laime(@)[+ - -

Standard Model Lsa (o)

—ffective Field Theory reveals high energy physics through
orecise measurements at low energy.
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SMEFT basics

New Interactions of SM particles

0(6)0(6)

Leprr = Lsm + Z Az O(A™)

d|m_6 59 Operators Buchmuller, Wyler Nucl.Phys. B268 (1986) 621-653
Grzadkowski et al arXiv:1008.4884

X3 o5 and ¢iD? D23 (LL)(LL) (RR)(RR) (LL)(RR)
Qe | fAECGrGErGSH | Q, (ptp)? Qe (ete) (e ) Qu (T yule) (L") Qee (epyuer)(Ener) Qe (L yulr) (E7"€r)
Qz | FABCGHGEGS | Qu | (¢plo)O(e'e) Que (o'0) (GurP) QW | @) @e) | Quu | (@)@ w) | Qu (lipﬁrﬁlr)(-fiaﬁa'“'u[)
Qw | KWW iewEs | Qp, (‘pt Dp¢)* (¢'D,9) || Qs (0'0)(@,d, ) 57?7) (@, @)@ q) || Qua (dyyd, ) (dy*dy) Qua (Ll )(doy*dy)
Qw | KWW Iew e Qz(iz _(Ip'Tulr)(tL‘/‘“ ) Qeu (epyuer) (@ uy) Q(qle) (T 7uar) (7€)
X2 92X ¥20?D Q, | Gyr'l) (@ ' a) Q(c:; (Epuer)(dy*dy) ((,;,) (T ) (B 1ue)
o — o —= Qui (Tputtr)(ds7"dy) o | (@G0T e) (@ T u,)
Qec P ijm,G Qew (l,o*" e,) oW, Qu (¢ LD;; @) (") Qﬁ) (7T ur) (A T dy) nyfi) (@) (A7 de)
Qi | ¢eGLe™ | Q| (Go™e)pBuw || QF | (#' D:: ) (L' 71r) QP | @7,T7,) ([ TAd)
Qow | PeWLWE | Que | (40" T )G, | Que | (41 D, v)(E7"er) (LR)(RL) and (LR)(LR) B-violating
Qv | oW Wi | Quy | (@o™u)rgWL, | Q%) (sz o) (@ *"a.) Qreda (Ee,)(d.q) Qs eB7e . [(d2)TCuf] [(q27)TClE]
Qes | ¢9BLB* | Qus| (30™u)PB. | Q% | (¢t D;' ©)(g77a,) Q0| (@) @d) | Qua et [(¢29)7Cq] [(u1) Cey)
Q.5 o' B, B Quc | (G0 Td,)p Gy, || Quu (w*iliu @) (@ 7"u,) QY | @T w)en(@Tdy) | QL P18 mn [(427)T CqP] [(G™)7 CIp]
Qows | ¢'TOoWLBY | Quw | (G0 d) oWy, || Qe | (¢'iDup)(dyy"d:) Qv | (Be)einl@ue) o e (11e) (7' €)mn [(a57) Caf¥] [(a7™)7Cl7]
Qv 5‘91715‘;%;{:/3“" Qap (7,0"d,)p B, Qpua | UP'D,p) (a7 d,) QD | (Boue)ein(@ o™ u,) || Quu e [(d2)" Cuf] [(u])"Ce,]
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SMEFT@higher dimensions

10000000000 |- 7557360962
2795173575
1000000000 |-
100000000 | 75577476 175373592
10000000 |-
® 4614554 5474170
& 2092441 3472266
= 1000000 |
[0 . . .
g 214 257378 Dimension-7 Lehman arXiv: 1410.4193
Q.
[0
E 10000l Dimension-8 Li et al arXiv: 2005.00008
o
2 1000 Dimension-9 Li et al arXiv: 2012.09188
100
10L 12
For complex operators Henning et al
1k 2 complex conjugates counted arXiv:1512.03433
]\/} = 1 as separate operators

1 1 1 1 1 1 1 1 1 1 1
5 6 7 8 9 10 11 12 13 14 15
Mass dimension

Code to generate a basis (hon-redundant set) at arbitrary
dimension in SMEFT:

Li et al arXiv:2201.04639
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SMEFT@Aim6

59 operators in flavour universal scenario

2499 if fully general
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SMEFT@Aim6

59 operators in flavour universal scenario
2499 if fully general |@

In practice:

* Not all operators enter in all observables
 Many observables available
* We can make “reasonable” assumptions
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SMEFT@Aim6

59 operators in flavour universal scenario
2499 if fully general |@

In practice:

* Not all operators enter in all observables
 Many observables available

* We can make “reasonable” assumptions
no B,L violation

Flavour symmetries (universality, MFV)
CP conservation

<100 operators for the LHC
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EFT pathway to New Physics

“—¥ Precise EFT predictions

/% Precise SM predictions

~¥ Precise experimental measurements
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Constraints € O(u)
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EFT pathway to New Physics

“—% Precise EFT predictions

~¥ Precise experimental measurements

Constraints —c O() ey J\/

Huge effort to improve each one of these steps!
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E.Vryonidou

Global nature of EFT

HH
ttH
y H AR vHvBF  yy
t H+] thiz;
4-tops ttH 1tV
Adapted from K. Mimasu
HEP2023

12



Operator examples

currents  i(p' D p)(0r"Q) Yukawa (qt9) (@ p)
f f , h fr fr , h
G| e e
f f 1% fr fr S h
. Shift SM ffV couplings « Decouple m, &y,
. ffVh contact interactions . tthh(h) contact interactions
dipole (G 0,,t IV 4 fermion  (q7,9)(Qr"Q)
7 2 o ! et ‘
- a| XX«
fL fr v f t t t
« Chirality flipping ffV couplings e Contact interactions
. ffV(V)h contact interactions » 2-heavy-2-light or 4-heavy
« W, B & G fields * Numerous (~O(20) w/ top)
+Purely bosonic operators From K. Mimasu

E.Vryonidou HEP2023 13



EFT In top palr production

SM EFT

Cross-section

4-termion operators C o)

' LO NLO

chu | 427755° 4.067 57

A . cha | 2797557 2.771 o

va" Q) (@ T" q;) e = (Q1.Q)(@7"a: ! &, | 699t 6.67+1%

A _T , { 3 4.267 07 3.93*" 1%

Q)T ) | o g -

At) (@ T us) Yul) (@iy s ; By | 69955y .82+ %

: 8,3 +10% o+1%

yH A 7y ; - 1.~ d.) - 3 €Qq | 150 gy 1.327 300
T t?‘(d!’)pT d) 'd ¢ ’ b Ctlu [067_+_i?-2] 0"'8( )431':;30 [O4l+13m]
YT Q)(u; !pT u; ) ety [_o_zlj;‘:fo] -0.306130% | [-0.15F19%]
~AHT™ 1Q)( AT d) .. —_ ] crg | [0.3919%) -0.4734% 1 0. 50*3]
CE : chu | [0.33F0%] -0.3591%2 3 (0.57F5%]
T Qz)(t'YpT t) ] cga | 011107 0.023(6)i;ég,:’° [-0.19FE%]
- e | sz | 02 anis)
Octets Smglets G| o) | oosset ] inosti

Different chiralities and colour structures  Interesting interference patterns

Degrande, Durieux, Maltoni, Mimasu, EV, Zhang arXiv:2008.11/43
E.Vryonidou HEP2023 14



Breaking degeneracies

LHC can probe more sensitive observables |

1.8 — . L .//
Ogq = QT2 Q)Y T ;) "

8 r AN( = A
Otg = (T ) (07" 17 ¢i)
Different top chiralities Basan, Berta, Masetti, EV, Westhoff arXiv:2001.07225

An asymmetry observable o -
Optimised sensitivity

Ap0i) = S8 AE > 0) T 0 (0;, AE < 0) Broken degeneracies

E.Vryonidou HEP2023 15



The impact of multiple measurements

Cepo (TeV/A)?

—20 —10 0 10 20

Cgy (TeV/A)?

05, = (Q1.T*Q) (a7 T ;) Oy = (@ T @) Py T4t)
085 = (@UTAT' Q)@ T ! g) 0g; = (@uT* Q)@ T"4)

Brivio, Bruggisser, Maltoni, Moutafis, Plehn, EV, Westhoff, Zhang arXiv:1910.03606

E.Vryonidou HEP2023 10



Top

HIggs

EW

E.Vryonidou

Global fit observables

Category Processes Ndat

tt (inclusive) 94

ttZ, ttW 14

ingle t inclusi 27

Top quark production single top (inclusive)

tZ, tW 9

tttt, ttbb 6
Total 150

Run I signal strengths 22

nggs production Run II signal Strengths 40
and decay Run II, differential distributions & STXS 35
Total 97

LEP-2 40

Diboson production LHC 30
Total 70
Baseline dataset Total 317

-

Ethier, Maltoni, Mantani, Nocera, Rojo, Slade, EV and Zhang arXiv:2105.00006

HEP2023
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Global fit results

| EEE Top — only, Quadratic NLO EFT

S MEFi

MMM
qdo
pdo
gmdo
Mdo
qdo
Hdo
1do
Ipdo
INdo
OO
Inbdo
£0ded
bdgo
eydo
nwdo
ado
gldeod
gldo
2Ided
2ldo
11dgo
11do
y4Y
MIO
dejo
doo
dgo
D10
dio
pbo
pbgo
1PLo
1p8d
nbo
nbgo
nLo
1ngo
1bLo
1bgo
bbgo
bbggo
bb o
bb|go
1O
8109
HOO
80D
LODO

B Top + Higgs + VV, Quadratic NLO EFT

O - -) _ _
— — — () -}

1035_
1073

(ASL/T) SPUNOE [9A97 9IUGPYUO)) %GE JO OPNITUTEIN

Bounds vary from operator to operator! Lots of information

Ethier, Maltoni, Mantani, Nocera, Rojo, Slade, EV and Zhang arXiv:2105.00006

18
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Bounds on new physics scale vary from
0.1 TeV (unconstrained) to 10s of TeV.
Bounds depend on:

the operator

assumption of a strongly or weakly
coupled theory

individual or marginalised bounds
(reality is somewhere in-between)

inear or quadratic bounds

E.Vryonidou HEP2023

What do we learn from global fits”

W _ 2
A2 M2

AN NN N AN ANNOO
Non-pert.

Alloweg

M
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Where i1s most information from?

cQQ1-
cQQ8-
cQtt -
cQt8-
ctt1 -
C81 qq _|60.1
cl1qq-
c83qq-
c13qq-
08qt |725
ciqgt-
c8ut-
clut-
c8qu-
clqu-
c8dt-
cidt-
c8qd-
clqd-
ctp-
CtG _|50.0
cbp-
ccp-
ctap-
ctW -
ctZ-
c3pQ3-
cpQM -
cpt-
cpG-
cpB-
cpW-
cpd-
cWWW -
cpWB-
cpD-

I 4-fermion operators: mostly top

75

50

Tree  Loop
<4 Top Yukawa

<+ Top Chromomagnetic :E Z}i ﬁ
<4 |ttV couplings % @x

Higgs-Top interface

25

ON[RA JIOUSI] POZIRULION

Ho

Fisher information table

Ethier, Maltoni, Mantani, Nocera, Rojo, Slade, EV and Zhang arXiv:2105.00006

E.Vryonidou HEP2023
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Where i1s most information from?

100
cQQ1 -

cQQ8-
cQt1-
cQt8 -
ctt1 -

4-termion operators: mostly top

c81qq £
cl1qq-
c83qq-
c13qq-
c8qt |72.
ciqgt-
c8ut-
clut-
c8qu-
clqu-
c8dt-

95% Confidence Level Bounds

75 10t

50

cidt-
c8qd-
clqd-
ctp-
CtG _|50.0
cbp-
cep-
ctap-
ctW -
ctZ-
c3pQ3-

(efe)Qt

tthar
HiggsSS

Hdift

Sum

All Data (2D)

25

ON[RA JIOUSI] POZIRULION

cpQM -
cpt-
cpG-
cpB-
cpW-
cpd-
cWWW -
cpWB-
cpD-

10

-0

Fisher information table

Ethier, Maltoni, Mantani, Nocera, Rojo, Slade, EV and Zhang arXiv:2105.00006

E.Vryonidou
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[ ]
[ ]
[ ]

All Data (Marg)

0.0

0.2
ctG

0.4 0.6

(QTW T, t) O GA
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What can we learn from these fits?

* EFT bounds translate to
constraints on parameters
of UV models

 Simplest case: single-field oo,
extensions of the SM

E.Vryonidou

Q7

Mass limits (in TeV)

| Avl? <38x102 | 1.60
[165, <86x102 |1 .60
| /2 <11x10°(TV) [].60
|lys,? <16x10%] 120
(s7,)? < 0.04

K% <17 (TeV?)]

Aagl < 2.9 x 10~?]

[\, |? < 0.24

Asf? <45 x 1072 |
|\, |? < 0.099

Ag|? < 2.2 x 1072
| Dol <7.2x 1072 |

| Zs cos 8 < 0.995]
| Aguq:|? < 0.88 |

[\, |? < 0.14
| o> <3.8x 1072 |

J

9Bp, <0.92

6 |2 =
195,1° < 6.9 x 10 [

A, |? < 0.22
Az, |? < 2.7 x 1072
| Ao, <17 x 1077

10 12

Ellis, Madigan, Mimasu, Sanz, You arXiv:2012.02779

HEP2023
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Future of global fits

More observables: More/different operators:
* particle level observables  different flavour

* sSpin correlations assumptions

* new final states * dimension-8 operators

Better EFT predictions
Higher Orders in 1/A4
e squared dim-6 contributions
e double insertions of dim-6
e dim-8 contributions

Higher Orders in QCD and EW
EFT is a QFT, renormalisable order-by order in 1/A2

| Qa, a,,
Ol ) 0 <F) +0 <F) +0 < >

E.Vryonidou HEP2023
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SMEFT of computations at dimension-6

6
AQODbs, = ObsEXP — ObsSIvI 2 (ﬂ) al (W O (L)

Tree level: Done (SMEFTsim)
https://smeftsim.github.io/ Brivio, arXiv: 2012.11343

NLO QCD: ~Done (SMEFT@NLO)

http://feynrules.irmp.ucl.ac.be/wiki/SMEFTatNLO
Degrande, Durieux, Maltoni, Mimasu, EV, Zhang arXiv:2008.11743

NLO EW: Some examples available, needed to probe
unconstrained operators.
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https://arxiv.org/abs/2012.11343
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SMEFT of computations at dimension-6

c
AQODbs, = ObsE><FJ — ObsSI\/I Z (ﬂ) a? (W|+ O (L)

Tree level: Done (SMEFTsim)
https://smeftsim.github.io/ Brivio, arXiv: 2012.11343

NLO QCD: ~Done (SMEFT@NLO)

http://feynrules.irmp.ucl.ac.be/wiki/SMEFTatNLO
Degrande, Durieux, Maltoni, Mimasu, EV, Zhang arXiv:2008.11743

NLO EW: Some examples available, needed to probe
unconstrained operators.

How about this //t?
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Running and mixing in SMEFT

de;(p)

dlogp i cj (1)

One loop anomalous dimension known:

(Alonso) Jenkins et al arXiv:1308.2627, 1310.4838, 1312.2014

Example: Turn one 1 operator at high-scale

Compute effect on top pair cross-section

ng(,uo = 2TeV) = 1

500 1000 1500 2000

ulGeV]

— Sum

()

(o)

cs, = lat2TeV

0.121

do/dmg [fb/GeV]
o o o
o o =
o o et

o
o
=

-+ No Running
U= Hr/2
H=m;

3x 102 4x102 6 x 102 103
me; [GeV]

Aoude, Maltoni, Mattelaer, Severi, EV arXiv:2212.05067
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Impact of RGE on constraints

How does running and mixing impacts the constraints?

Top sector fit:

Bound for 0> and 0§, Bound for O ") and OF,
—— No running —— No running
10 Merr = H7/2 10 Merr = HT/2
Merr =My Meer =My
) I R ————y 5
5 0 g O \\\

\\\\ /,l \\\\ v ////

-10 \\\_/ //' -10 Il -"
-10 -5 0 5 10 -10 -5 0 5 10
cs 3) c(8.1)

Aoude, Maltoni, Mattelaer, Severi, EV arXiv:2212.05067

Effect becomes more important for differential distributions &
measurements with very different scales
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Conclusions

« SMEFT is a consistent way to look for new interactions
 The LHC gives a lot of opportunities to explore SMEFT
through a lot of new measurements

* First global fits results already available: important to
combine as many processes as possible

» Strong link between Higgs and top sectors

* Precise EFT predictions (NLO, RGE-improved) maximise the
potential of EFT probes

 Eventually global fit results give us a clear indication of the
scale of potential new physics
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Thank you for your attention



