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Rediscovering the SM

Standard Model Total Production Cross Section Measurements status: July 2017
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Model-dependent
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New Interactions of SM particles

c®0®
A2

Leg = Lsm + Z

O(A—4)

(2
Buchmuller, Wyler Nucl.Phys. B268 (1986) 621-653
Grzadkowski et al arXiv:1008.4884
Xs ¢©® and ¢*D? P2p? (LL)(LL) (RR)(RR) (LL)(RR)
Qc | fABCGrGEGSH | Q, (pte)? Qep (eto) e ) Qu (vl ) 1) Qee (epyuer)(ea7er) Qe (Il ) (87" er)

s | rrecremcen | o | onee) | 0w |  @o@ud) :I @) @r'a) | Qu | @ra)@ru | Qu| ()@ u)
Qw | TKWIWIWEs | Qup | (4t D"go)* (¢'Due) || Qap (¢'0)(Gd,p) g (17,,’7—,.7" @)@ q) || Qua (dpvud,)(dsy*dy) Qu (Ll )(dsydy)
Qi E!JKW:UW;I;:W‘{(# Q%; _(l,,’n,lr)(qﬁ“ a) Qe (ép’n‘er)(?—l_s’)'ﬂu,) Q(QS (T4 ) (B €r)

X2g2 Xe 202D QY | Gyr't) @ r'e) Q:) (Eer)(drdo) w (G ) (@ e)

= - Qua (@py,ur)(d.y"dy) o | (@7 T ) (@A T uy)

Qo | #eGuaY | Qu | GoweToWy, | Q| (#1iD, )Gt QY | @)@ | QY| e @)
Qi | ¢0GAG™ | Q| Gove)eBa | QS | (iDL )G N 08 | (@ Ta) @)
Qow oW Wi Que | (G T u, )G, || Que (SOfiBu w) (e er) (LR)(RL) and (LR)(LR) B-violating
Quw oo W,{UWI"" Quw | (@Go™u )T W, Qb) (‘Pf":Bu ) @*"e-) Qeda (e,)(d.qd) Qi ey, [(d2)TCu) [(q)TClE]
Qe ¢'p B B Qus | (40"u)P By & | "D} o) r"a,) QW | (@w)en(@d) || Qo e [(q29)TCqP¥) [(u3) Cey)
Qi | ¢0BuB” | Quc | @o"TAd)pGh, | Qu | (o'iD, ¢)wmu,) Qpona | @T ur)zin(@TAd) || Qe e¥ejiemn [(57) Caf*] (@) COIF)]
Qews | Q'TIOWLB"Y | Quw | (50" d)T oWy, | Qea | (' Dy o) (dy"dr) Qlan. (Ber)zn(@ue) 23 e (71e)j1(7'€)mn [(g7)" Ca*] [(a7)TCI7]
Quvs | PTeWLB™ | Qs | (3,0"d)¢Bu | Qeua | #3'Dup) (@ d,) Qi | Bower)ein(@Eo w) | Quu e [(d3)"Cuf] [(u)"Cey]




o Introduction to the EFT
- EFT In top quark physics
~ Precision calculations in the EFT
- Towards global fits in the top sector

- EFT In the top-Higgs sector
~ lop loops in the EFT




SMEFT VS Anomalous couplings
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Rich phenomenology:

pair production ::(

single K
associated production :E

top loops ::ZO :@% m ::D-

* connection to Higgs physics
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see for example: Aguilar-Saavedra (arXiv:0811.3842)
Zhang and Willenbrock (arXiv:1008.3869)

+four-fermion operators
+Nnon-top operators (Mixing)
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Operators entering various processes: Global approach needed




Use SMEFT to
parametrise and look for
deviations from SM
predictions




Use SMEFT to Use as many experimental

parametrise and look for W measurements as possible

deviations from SM ‘ Cross-sections+differential
predictions distributions
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QCD/EW corrections
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Use SMEFT to Use as many experimental

parametrise and look for W measurements as possible

deviations from SM ‘ Cross-sections+differential
predictions distributions

Need for precision

calculations
Automated tools
for the EFT Need for Use the best SM
brecision also in predictions |
SMEET X QCD/EW corrections




SMEFT@NLO

* Mixing between operators: anomalous dimension matrix: Jenkins et al
arXiv:1308.2627,1310.4838, Alonso et al. 1312.2014

* Additional operators at NLO: e.g. chromomagnetic dipole in single
top production

Recent progress in top physics:
* tOp palr Franzosi and Zhang (arxiv:1503.08841)

single top Zhang (arxiv:1601.06163), de Beurs, Laenen, Vreeswijk, EV (arXiv:1807.03576)

'ITZ/V Bylund, Maltoni, Tsinikos, EV, Zhang (arXiv:1601.08193), Schulze and Rontsch (arXiv:1404.1005)
ttH Maltoni, EV. Zhang (arXiv:1607.05330)
Z/HJ Degrande, Maltoni, Mimasu, EV, Zhang (arXiv:1804.07773)




JFO model with UV+R2 counterterm
mport to MG5_aMC@NLO
Proceed as in SM case

S

MG5 aMC>import model TEFT

MG5 aMC>generate p p > t t~ z EFT=1 [QCD]

MG5 aMC>output
MG5 aMC>launch

Results: Implem
—ixed order NLO
NLO+PS with MC@NLO OZUSM—I—Z

entation gives:
1TeV? 1TeV*4
A2 CZO'Z—I- A4 Cicjaij~
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interference interference between
with SM operators, squared
contributions
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JFO model with UV+R2 counterterm
mport to MG5_aMC@NLO
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~900fb at 13 TeV

First measurements at LHC13
CMS-PAS-TOP-16-017, CMS-PAS-TOP-17-005
ATLAS: arXiv:1609.01599

approaching 10% accuracy

Relevant operators

ioh q,

Ltz = eu(py) [ (Cl v +75C7 A) +

(Cv + i’Ysczz,A)] v(pr)Zu

chocg:?/ly?( "Dle) (@7'Q)
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Opt = i- yt( fﬁ ) (tyHt)

Ow = y9uw(Qa* T t) W,
OB = Y19y (Qo" ) @By,
OtG’ — ytgs(QapuTAt)QOGuu )

4-fermion operators

2 - Triple gluon operator
Cly = ; (0;2 0&5 - Ctpt) AQSVJCW Anomalous COUp“ng (not discussed here)
1 e 2 a roach Constrained from multijets
Cla= 2 ( Coq+Cog C*"t) Azsujcw PP : Krauss et al arXiv:1611.00767
2mams top neutral couplings
C2V = (CtWCW CtBSW) Azsch

C{,4=0
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Using SM k-factors is not enough

Bylund et al arXiv:1601.08193
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 The same EFT couplings enter both the _ e
production and decay 1.5¢ v EFT=2ppos
e The width of the top enters in the total — : —on

Cross-section calculation N P N B B B B
' -10 -5 0 5 10 Cow

ratio
N
I

For large values of the coupling allowing two insertions and computing
the width of the top consistently is needed to match the Wbj and t]
Cross-sections

de Beurs, Laenen, Vreeswijk, EV arXiv:1807.03576



Going beyond the narrow width

approximation for single top:

 WhDbj production with off-shell
and interference effects

+
q q q W d gq q
1174
W Wt 4. Z AN\
v, Z
t
b b b b b b

* Resonant-aware matching to

the Parton Shower (arxiv:
1603.01178)

W decay in MadSpin

 Up totwo EFT operator
insertions allowed (one in
production one in decay)
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de Beurs, Laenen, Vreeswijk, EV arXiv:1807.03576
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4-termion ~ Bt B
Og = gs GG, PG,
operators 6 = 9a]"" Gy P
Not in this talk, work in progress Multijet constraints:

Degrande et al Krauss et al arXiv:1611.00767




13 TeV o NLO K
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First systematic study of uncertainties:

1) Scale and PDF uncertainties:

Similar to SM

* Reduced scale and PDF
uncertainties in the ratio over the SM

 2)EFT scale uncertainties

oi(po; 1) = Lji, po)aj(p) -
i (1o i) = Tri (e, p20)Ta5 (e, pr0) on ()

—2 Qg
L'y (p, po) = exp (— log (1) %’j)
0o  as(po)

Cross-sections evaluated at a different
scale (po/2, 2uo) taking into account
operator mixing and running

Computed

Needs dim-8 operators (Not included here)
It can computed in some cases

4— (Contino et al arXiv:1604.0644, Hays et al arXiv:1808.00442



RG corrections not a good

S approximation to the NLO
g 162_ result, underestimate the
S . NLO corrections
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LOp-smggmmmmmmmmmmmmmmmmmmmmems====y | dependence at NLO, when

. mixing effects also taken into
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perr([GeV] account

Comparison of exact NLO with LO
improved by 1-loop RG running

Maltoni, EV, Zhang arXiv:1607.05330
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NLO: smaller uncertainties, non-flat K-factors
Ditferent shapes for different operators

Maltoni, EV, Zhang arXiv:1607.05330
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Gauge-Higgs
Top couplings
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expected from helicity amplitudes



—tH
t7j—
1
08 05" (Os0)
O.s O Owr Ouu 0, 0,, O
DO AT PEEEEEEEEPPEPEEEEEPEPE EEPRREES o
Oyw Orw Oup' O ]

tj tj t7; tZj tHj
(p > 350 GeV) (P% > 250 GeV)
T 224 ph 880 fb 830 fb 60 fb 75.9 b
Few 0.0275 0.024 0.016 0.010 0.202
Pew.ew 0.0162 0.35 0.005 0.67 0.940
Poge 0.121 0.121 0.102 0.172 0.132
Poo@.eqm | 0.0037 0.0037 0.029 0.114 0.21
| reive 0.00090 0.0008 0.0050 0.027 | 0.050
re 0.0003 -0.01 0.00053 -0.0048 -0.0055
Fecac 0.00062 0.045 0.0027 0.022 0.025
Py -0.353 4.4 -0.59 2.22 -0.30
Pogan) gqan | 0126 11.5 0.65 5.1 1.21
T gqae | 0.0308 2.73 0.133 1.01 1.08

* [ncreased sensitivity for dipoles and right-handed current (as expected
from helicity analysis)
* 4-fermion operators sensitivity due to higher thresholds can be
outperformed by high-pT single top measurements



Op. TF()  TF (M) _ RHCC (I) tree/loop e [10]  SFitter (1)  PEWM? T i rnr aen s e - 250 GaV
Ow [-0.18, 0.18] — Existing individual limit _ag-'m individual limit
Ouw [-0.64,3.25] LO sensitivity LO sensitivity
Oun [-2.11,1.57] — NLO sensitivity — NLO sensitivity
O [oa0p033 | T T
O.u [-5.28 5.28] /[-0.046,0.040) Gy (=100 | G |x@0 ||
0% 259,150 [-4.19,2.00] —10+27°3 ct ottt e b O
0L [-3.103.10] 10+27 Cow Cw x5 | | T snnBERN
0. [97881s) 18438 EEEEEEEEEEEEE YA TITI ]
Ow [-249249] [-3.99.3.40| —04+24 CGe === | | | | Ge | {1111ttt
Ow 709,468 182106 HEgREEN SERERREENURRRERREE
g:: B [6.5,1.3] [18.2,6.30] i TTT11 ] Sl LT —I— SRRRER
03" [040060] [0.66,1.24] Gl |1 I1==Ell]]]] Coo |9 | | ===
B @) | | |ddemmk | | ] S

| | Gu |l Ll ] ] G ||| e L
TopkFitter: Buckley et al. arXiv:1512.03360 G| | || el L o | || | et ]
PEWM: Zhang et al. arXiv:1201.6670 ol | || ==l || @law| |
ttH: Maltoni et al. arXiv:1607.05330 Gl | == | | {1 = 1]
RHCC: Alioli et al. arXiv:1703.04751 SR e M EEEGlL e s

tZ] measurements: . |
CMS; PLB 779 (2018) 358-384: 0.75 + 0.27 Promising for weak dipoles, RHCC and
ATLAS; CERN-EP-2017-188: 1.31 +0.47  SU(2) current in particular for HL-LHC

where high pT data can potentially be used

Rare processes can play a role in a global fit



Aim to obtain a complete Monte Carlo implementation based on:
 Warsaw basis
* Degrees of freedom for top operators as in arXiv:1802.07237
(LHCTopWG)
Current status:
* 73 degrees of freedom (top, Higgs, gauge):
* CP-conserving
* Flavour assumption: U(2)a x U(2)ux U(3)d x U(3)L x U(3)e
* Successful validation at LO with dim6top (in turn validated with
SMEFTsim)
* 0/2F@NLO operators validated (with previous partial NLO
implementations) » http://feynrules.irmp.ucl.ac.be/wiki/SMEFTatNLO
 4F@NLO operators validation: on-going
Future plans
* Full NLO model release (4F@NLO)
* Other flavour assumptions | |
Work in progress with:

* CP-violating effects C. Degrande, G. Durieux, F. Maltoni, K. Mimasu, C. Zhang



Class | Notation | Degree of Freedom I Operator Definition

0QQt chq o B T -
0qes cbq SC‘%M) Top quark pair tw tz
0gt1 cb‘ cH®®)
0Qts e ca ;
QQQQ 0Qb1 chs c
0gbs R .
Ott1 c ci=
Otb1 chy cle) t
0tbs ‘?b CﬁM) Single top (t-channel) Single top (s-channel)
1 1(3333)
0qtibl “Qup Cauzd q ,
0QtQbs Qugs Coind q
i | 4 CH™ + CH™ b
Diiqq 1,1 C‘%m) + %033‘“’ +%C%m|)
083qg 38 C;é‘”‘) _ C:(q'”') _
013qq 3,1 C:sma) + % (quéssat) _ C:sm)) , t t
0sqt &, cen
Digt cly ce
0Sut c} -y
QQqq Otut c:l: ) :“%C (s350 ttw tz ttH
08qu S ) ,
Oiqu cbu C8™) t
084t &, Copau) Z
01dt & cX=9 - —H
08qd Qa Cot™ 3
oot | iz !
0tG ac Re{C}
oW cw Re{Clw'}
ObW cuw Re{C{}
0tZ az Re{—swCly + ewCliy) .
R I i) Rich phenomenology
D£q3 o c¥®
e i~ c
Opt cpt cl
Otp e Re{CE)}

34 d.o.t.
CP-conserving

Hartland, Maltoni, Nocera, Rojo, Slade, EV and Zhang, arXiv:1901.05965




e Validity of the EFT expansion: E<A
* Ensure results are not dominated by high energy regions
e report limits as a function of the max scale probed Contino et al arXiv:
1604.06444

* Range of Wilson coefficients:
* The theory: perturbativity, unitarity, linear or non-linear EFT, UV completion
* The experimental limits: Think about and use as many processes as
possible to extract allowed range

* 1/A\2 vs 1/A% contributions
* 1/\2 suppressed due to helicity Azatov et al arXiv:1607.05236

* 1/A\*can be large for loosely constrained operator coefficients/strongly
coupled theories

02 > C; % >1>E2

E<A satisfied but O(1/A%) large for large operator coefficients
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1/A\2 is not positive definite

1/A2 is not suppressed PS point by PS point

1/A\2 is suppressed only when integrating
over the PS

3) ttZ production
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1/A\2 is suppressed compared to 1/A4
1/A4from dimension-6 much larger than
interference of SM with dim-8

Reasons why the interference is suppressed:
1) An accidental cancellation between the

contributions of the gg and gg channels
2) OtW not producing a longitudinal Z



Theory Data

(N)
NLO QCD for SMEFT

| State-of-the-art PDFs without top data]

t Top pair production and single top (differential) §
' Associated production with W,Z,H
W helicity fractions

Parton-level

' Global SMEFT fit [ ©

Fit results can be used to bound
specific UV complete models
I New data can be straightforwardly added |
t Plan to extend to Higgs, gauge sector etc

Based on NNPDF ',
Faithful uncertainty estimate |
Avoid under- and over-fitting |
t Validated on pseudo-data (closure test)

Methodology Output




Data

Dataset | Thdat
ATLAS_tt_8TeV_ljets | my | T
. . CMS_tt_ETeV_ljets | gy | 10
Top-pair production  e=sms s jmuw|
_tt_13TeV_ljets2 |y, ] 8

L]

CMS_tt_13TeV_dilep |y ]
CMS_tt_13TeV_1jets_2016 | g |
ATLAS_WhelF_BTeV
CMS_WhelF_8TeV

W-helicities

-
-

CMS_ttbb_13TeV
CMS_tttt_13TeV
ATLAS tth_13TeV
CMS_tth_13TeV
ATLAS ttZ_8TeV
ATLAS ttZ_13TeV
CMS_ttZ_8TeV
CMS_ttZ_13TeV
ATLAS ttW_8TeV
ATLAS ttW_13TeV
CMS_ttW_8TeV
CMS_ttW_13TeV

4 tops, ttbb, top-
pair associated
production

CMS_t_tch _8TeV_dif
ATLAS_t_tch _BTeV | |
ATLAS_t_tch_BTeV |y, |
ATLAS t_sch_BTeV
CMS_t_tch_13TeV_dif |y |
CMS_t_sch _8TeV
ATLAS_tW_inc_8TeV
CMS_tW_inc_8TeV
ATLAS tW_inc_13TeV
CMS_tW_inc_13TeV
ATLAS tZ_inc_13TeV
CMS_tZ_inc_13TeV

Total

Single top
t-channel, s-
channel, tW, tZ

s.—-.—-.—-.—-—-—-—-“—-““a}—-—-—-—-—-—-—-—-—-—-o—-o—-ww

[

One distribution from each dataset,
to avoid double counting

Theoretical predictions

Proces | sm | SMEFT
i NNLO QCD NLO QCD
single-t (t-ch) [ NNLO QCD NLO QCD
singlet (s<h) | NLO QCD | NLO Qeb
W NLO QCD NLO QCD
tZ NLO QCD + qu;&?il.)m“s
orE) | moQm | qu;&?(:(l?f“:gors
tih NLO QCD + qu;&?il.)m“s
e NLO QCD + qu;a,?(::hnors
Libb NLO QCD + Nszh?il?Mm

Baseline fit includes:

« Best available SM predictions

« NLO EFT predictions
o O(1/N\*) terms




- SMEFIT analysis of LHC top quark data

{ M SMEFIT global (marginalised)
] MW SMEFIT individual
1 HEl LHCtopWG EFT note
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95% Confidence Level Bounds (1/TeV?)
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-irst limits reported tor some operators
mprovement for some operators: e.g. Oig, O8qq, Obw

ndividual limits more stringent than marginalised ones
Hartland, Maltoni, Nocera, Rojo, Slade, EV and Zhang, arXiv:1901.05965




Strong (anti-)correlations between different operators (ignored
by individual constraints)



Fit allows to check the impact of NLO QCD corrections
and of including the O(1/A4) terms

SMEFIT analysis of LHC top quark data

10?
B SMEFIT NLO, ®(A—%)

B SMEFIT LO, &(A~*)
B SMEFIT NLO, O(A™2)

-

o
=
1

95% Confidence Level Bounds (1/TeV?)
s w
L L

-
o
L

D R > ov
ol on';)\Q R Sy 06'0'6‘\

Non-trivial impact of the two effects, can be different operator-

by-operator
Hartland, Maltoni, Nocera, Rojo, Slade, EV and Zhang, arXiv:1901.05965



o Introduction to the EFT

- EFT In top quark physics
~ Precision calculations in the EFT
- Towards global fits in the top sector

- EFT In the top-Higgs sector
~ lop loops in the EFT




O = v (670) (Q1) 6.,

Opc = U7 (¢T¢) GA GA
O = ytgs(Qa“”Tl;t)ngﬁy 3:—; 2 " %
I -

See also p—— }<

Degrande et al. arXiv:1205.1065
Grojean et al. arXiv:1312.3317

Azatov et al arXiv:1608.00977 ttH H, H +j HH

Use with 1) ttH and 2) H, H+] to break degeneracy between
operators and extract maximal information on these operators

Maltoni, EV, Zhang: arXiv:1607.05330



NLO: %Z—Ioop

(®7®) QL gr

\ \\ ——————

As in SM-HEET

Harder

but master integrals known

13 TeV o LO

o/osy LO

o NLO

ofosy NLO K

OSM

o1

D)

o3

+34.0+1.5%
21 '3—25.0—1.5%

+34.0+1.5%
—2‘93-25.0-1.5%

+34.0+1.5%
2660—25.0—1.5%

+34.0+1.5%
50-5-25.0-1.5%

1.0

-0.138

125

2.38

+26.44+1.9%
36‘6—20.0—1.6%

+24.841.9%
_4‘70—20.0—1.6%

+23.9+1.9%
4130— 19.6—-1.6%

+26.04+1.9%
83'5—20.6-1.6%

1.0

-0.127

114

2.28

1.71

1.61

1.55

1.65

Deutschmann, Duhr, Maltoni, EV
arXiv:1708.00460
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Grazzini et al 1612.00283



do/dp,(H) [pb/GeV]
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The Higgs potential

1 1
V(H) = §M§IH2 + AHHHUH?) + Z)\HHHHH4

Mg,
202

H [
S0 S0

AHHH = A\HHHH =

HH production at 14 TeV LHC at (N)LO in QCD ]
MH=1 25 GeV, MSTW2008 (N)LO pdf (68%:cl) ]
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Phys.Lett. B732 (2014) 142-149

A challenging process at the LHC




o/osm

100 |-
o Oi%5’r;fé= !,] top Yukawa, ggh(h) coupling, top-
tc = 1U, = . _ . |
rig =1 1 gluon interaction, Higgs self-coupling
-20 -15 10 =5 0 5 10 15 20

= rigs [TV




o/osm

I |
| -HH production LHC14
including interference and squared terms

- dashed:” excluded by DHC results
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Best LHC limit on ouy
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I re = 0.05,rg =1
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20 -15  -10 -3 0 5 10 15 20
¢ = rivs [TeV™?
The present
Given the current constraints on o(HH), o(H) and
the fresh ttH measurement, the Higgs self-coupling

can be currently constrained “ignoring” other
couplings

O = y; (¢10) (Q1) .
Ogc: = U3 (¢T¢) Gy G
O1c = yi9s(Qo WTAt)QZGﬁV

O = —A(¢'9)’

1

Op = 5(%(@5%))2

top Yukawa, ggh(h) coupling, top-
gluon interaction, Higgs self-coupling
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The present

Given the current constraints on o(HH), o(H) and
the fresh ttH measurement, the Higgs self-coupling
can be currently constrained “ignoring” other
couplings

20

The future
Precise knowledge of other Wilson coefficients

will be needed to bound A as the bound gets
closer to SM

Differential distributions will also be necessary



Are we measuring i or

NLO EW in SMEFT may not be small:

O(OéEw/ﬂ'Ct/CH) instead of O(OéEw/ﬂ')

Weak corrections can be important for
unconstrained operators




Current constraints

Orp = Q1@ (91) + h.c.,

O<(p?22 - (@fﬁ {‘ CP) (er"TI Q), Operator Top Fitter RHCC o 28]
N B Coi [-5.28,5.28]
Oytp = (#'iDyup) (E4*D) + h.c., o [-2.59,1.50]

_ @
+ O = (Qo*"'t) By, + h.c., 0;12 -3.10,3.10]
o O — ( ‘I‘ﬁ )(t— #t) + Cgot [-978,818]
ot = (P uP)IT L) Cow [-2.49,2.49]
1 o _
0% = (¢"1D 4p) (@1 Q), Cip 7.09,4.68

B Cip [-6.5,1.3]
O = (Qo*7't) gW,, + h.c.,

Poor knowledge of top couplings leads to
uncertainties on Higgs measurements at the LHC:

¥y ~vZ bb WWwW* 77" TT L4 1L
gg [(-100%,1980%) (-88%,200% ) (-40%.,48%) (-40%,47%) (-40%.46%) (-40%,48%) (-40%,48%)
VBF [|(-100%,1880%) (-88%,170%]) (-6.1%,5.3%) (-6.8%,6.7%)|(-8.8%,9.2%)|(-6.2%,5.9%) (-6.2%,5.9%)
WH ||(-100%,1880%) (-88%,170%]) (-5.5%,4.2%) (-6.1%,5.6%)|(-7.8%,7.9%)|(-5.8%,5.1%) (-5.8%,5.1%)
ZH |(-100%,1880%) (-87%,170%]) (-6.5%,5.9%) (-7.1%,7.1%)|(-9.4%.9.9%)1(-6.8%,6.7%) (-6.8%,6.7%)

loop-induced tree-level

EV, Zhang arXiv:1804.09766




Circular Electron Positron Collider & HL-LHC:
Top + Higgs Global Fit

Higgs production and decay WW production
precision of the Higgs parameters at CC (global fit, Ax2=1)

. . 10" g7 5
precision of top operator coefficients (global fit, Ax?=1) - |l CC 240GeV circular collider with unpolarized beams g
- (Il CC 240GeV + HL-LHC 240GeV (5/ab) + 350GeV (0.2/ab) + S65GeV (1.5/ab|]
- N N - R light shade: marginalized over top parameters |
M HL-LHC circular collider with unpolarized beams CC 240/350/365GeV -

Il CC 240GeV 240GeV (5/ab) + 350GeV (0.2/ab) + 365GeV (1.5/ab 1 Il CC 240/350/385GeV + HL-LHC| | solid shade: a"_top parameters set o zero .
CC 240GeV + HL-LHC solid shade: 6k, setto 0 o i £ 3
CC 240/350/365 GeV light shade: &k set free - ]
5 CC 240/350/365 GeV + HL-LHC - .
O c -1 — - =] —
L 10 5 107"¢ ; E
) 0 - ]
= s ]
< 8 1072 - =
- - 3
O X .
107 =

1 0—4 |

6z ¢z Czm Ty Tzy Cgg &y Oy, OYp OV 6y, Az 6kl10°
Durieux, Gu, EV, Zhang arXiv:1809.03520




« SMEFT is a consistent way to look for new interactions

* Higher-order corrections needed to match SM precision and
experimental accuracy

* Progress in top-quark processes: single top, t(t)+V, t(t)+H as
well as in the Monte Carlo automation of these corrections

 QCD corrections important both for total cross-sections and
distributions: SM k-factors are not enough

* First global fits results already available: important to include
NLO predictions where available and to combine as many
processes as possible to extract maximal information

* Electroweak loop corrections can be important, progress

towards computing them and assessing their impact



Thank you for your attention



