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Kevin Kroninger — TU Dortmund
(in collaboration with Gudrun Hiller’s group)

EFT Mini-Workshop, Bologna, July 5th 2023



technische universitat

dortmund

Motivation

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

ATLAS Preliminary

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

10 Mass scale [TeV]

Status: July 2022 Jrdt=(3.6-139) b Vi=8,13TeV
Model fy  Jetst ET™ fram] Reference
T T T T T —TT
ADD Gki + g/q Oept,y 1-4] Yes 139 n= 2102.10874
ADD non-resonant yy 2y - - 36.7 n =3 HLZ NLO 1707.04147
ADD QBH - 2j - 139 n=6 1910.08447
ADD BH multijet - >3] - 3.6 n =6, Mp = 3TeV, rot BH 1512.02586
RS1 Gkk — ¥ 2y - - 139 K Mp = 2102.13405
Bulk RS Gk — WW/Z2Z multi-channel 36.1 ki Mp; = 1.0 1808.02380
Bulk RS Gk — WV — fvqq 1eu 2j/1J  Yes 139 kfMpr = 1.0 2004.14636
Bulk RS gy — tt tep =21b 2102 Yes 361 Tim=15% 1804.10823
2UED / RPP 1epu 22b, 23] Yes 36.1 Tier (1,1), BAMY — 1) =1 1803.09678
SSM Z" — ff 2ep - 139 1903.06248
SSM Z' — 17 2T = - 36.1 1709.07242
Leptophobic Z* — bb - 2b - 36.1 1805.09299
Leptophobic Z* — tt Oep  =21b22J Yes 139 Mim=12% 2005.05138
SSM W’ — fv Teu - Yes 139 1906.05609
SSM W’ — 1v 17 - Yes 139 ATLAS-CONF-2021-025
SSM W' — th - =1b21J - 139 ATLAS-CONF-2021-043
HVT W' — WZ — fvgq model B 1e,u 2i/1J  Yes 139 & =3 2004.14636
HVT W’ — WZ — {v{'¢’ modelC 3e.u  2j(VBF)  Yes 139 gven=1,g=0 ATLAS-CONF-2022-005
HVT W' — WH — fvbbmodel B 1e.u  12b1-0] Yes 139 gv =3 2207.00230
HVT Z' — ZH — (/vvbb model B 02e‘ 1-2b,1-0] Yes 139 &y =3 2207.00230
LRSM Wy — uNg 14 = 80 m{Ng) = 05TeV, g = 1904.12679
Cl qqqq - 2j - 37.0 1703.09127
Clitqq 2eu - - 139 my 2006.12946
Cl eebs 2e 1b - 139 2105.13847
Cl pubs 2p 1b - 139 2105.13847
Cl tttt zlepy  21b=21] Yes 36.1 |Carl = 4 1811.02305
Axial-vector med. (Dirac DM) Oepu 1,y 1-4j Yes 139 £q=0.25, g,=1, m(y)=1 GeV 2102.10874
Pseudo-scalar med. (Dirac DM) O e, p, 7,y 1-4j Yes 139 &o=1, gy=1, m(y)=1 GeV 2102.10874
Vector med. Z’-2HDM (DiracDM) Oe, u 2b Yes 139 tanB=1, gz=0.8, m(y)=100 GeV 2108.13391
Pseudo-scalar med. 2HDM+a  multi-channel 139 tanf=1, g,=1, miy)=10 GeV ATLAS-CONF-2021-036
Scalar LQ 1% gen 2e >2j Yes 139 ﬁ =1 2006.05872
Scalar LQ 2" gen 2u =2j Yes 139 =1 2006.05872
Scalar LQ 3" gen 1T 2b Yes 139 :B(LQ" —br)=1 2108.07665
Scalar LQ 3" gen Oepu  =22j,22b Yes 139 :B(UQ" —t)=1 2004.14060
Scalar LQ 3™ gen >2epu 21721, 21b  — 139 s(m‘ —tr)=1 2101.11582
Scalar LQ 3™ gen Oe,p, 217 0-2),2b VYes 139 B( i‘—obv):l 2101.12527
Vector LQ 3 gen 1T 2b Yes 139 B(LQY — br) = 0.5, ¥:M coupl 2108.07665
VIQTT = Zt+ X 2e/2p/>3eu 21b,21) - 139 SU(2) doublet ATLAS-CONF-2021-024
VLQ BB — Wt/Zb+ X multi-channel 36.1 SU(2) doublet 1808.02343
VLQ To3TsalTos = Wt X 2(SS)23 e 21b,21]  Yes 36.1 B(Tos = Wi)=1,c(Ts ;s Wi)=1 1807.11883
VLQ T — Ht/Zt leu >1b >3] Yes 139 SU(2) singlet, k7= 0.5 ATLAS-CONF-2021-040
VLA ¥ — Wh Tepu >1b,>1] VYes 36.1 B(Y = Whb)=1, cp(Wb)=1 1812.07343
VLQ B — Hb OQeu 22b 21,21 - 139 SU(2) doublet, k=03 ATLAS-CONF-2021-018
VLL " — Zt/Ht multi-channel  =1] Yes 139 SU(2) doublet ATLAS-CONF-2022-044
Excited quark g* — gg - 2j - 139 only u* and d", A = m{q") 1910.08447
Excited quark " — qy 1y 1] - 36.7 only u* and d°, A = m{q") 1709.10440
Excited quark b* — bg - 1b,1j - 138 1910.0447
Excited lepton £* 3epu - - 20.3 A=30TeV 1411.2921
Excited lepton »* Beut - - 20.3 A=16TeV 14112821
Type Ill Seesaw 234ep =2j Yes 139 2202.02039
LRSM Majorana » o 2j - 36.1 m(Wg) = 4.1TeV, g, = gr 1809.11105
Higgs triplet H** — W= W=+ 2,34 e, u (SS) various  Yes 139 DY production 2101.11961
Higgs triplet H** — £ 234epu(85) - - 139 DY production ATLAS-CONF-2022-010
Higgs triplet H** — ¢ 3e, ﬂ T - - 20.3 DY production, B(H;* — (1) = 1411.2921
Multi-charged particles - - 139 DY production, |g| = ATLAS-CONF-2022-034
Magnetic monopoles — - 34.4 monopole mass DY production, [g| = 1gp, spin 1/2 1905.10130
ﬁ--la'rov MR | " PR | MR | " " PR
10 1

So what now?
- Indirect searches
in different sectors

Kevin Kroninger

EFT Mini-Workshop, Bologna
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Concrete aims
* Interpret data in terms of effective field theory

 Which data” Measurements from the realms of top-quark and bottom-
quark physics

« What for? Constrain values of the Wilson coefficents

* How? Formulate a proper statistical problem
(Bayesian interpretation)

« Why? See if there is a synergy effect

Kevin Kroninger EFT Mini-Workshop, Bologna -3 -
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Formulation of the problem

=

Running couplings

Energy |
Match
AT Lyv > LSMEFT
RGE
i G o) 4
Mt T LSMEFT LSMEET = L£sMm —I—Z /{2 O;‘ + QO (A N )
RGE MatCh: A :
math problem
4 c . £ Match:
Hw SMEFT ' WET experimental problem
RGE[ v
4G 8 _
T Lwer  Lwer =—=VVip ) GO
1 V2 =
Kevin Kroninger EFT Mini-Workshop, Bologna -4 -
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The inference process

=

Parameters

Observables

Likelihood

Prior probability

Posterior probability

Bayes’ Theorem

172
LAz
Things one can measure, €.8. 0yeas, and for which there
Is a prediction as a function of the parameters, e.g.

Opred = 0'(61, 62)

Here: the scaled Wilson coefficients €; = C

The statistical model, i.e. the probability for obtaining a
certain measurement given a specific set of parameters,
e.8. p(o'measlo'pred» Cy, CZ)

Knowledge available about the parameters before the
inference, e.g. p(Cy, C,)

The probability of the parameter values given a specific
measurement, e.g. p(Cy, C;|omeas)

Connects likelihood, prior probability and posterior
probability:

L plo o ,C1,C 'P(é’é)
P(C1,C2|Gmeas): (meaS|l\II)cr):'(rinallizaii)on —

=

Kevin Kroninger
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BAT jl EFTfitter.jl
* Julia-based tool for evaluating * BAT.jl-based tool
posterior probabilities « Combination and interpretation of
* Strong in sampling high-dimensional several measurements
and multi-model spaces - Multivariate statistical model
* Available on github:
httpS'//,qithub com/bat/BAT. |l —2Inp(x|y) = ZZ x—Uy], M;;' [x = Uy],

1=1 5=1

M;; = cov|x;, ;]

“BAT I
..J cov|zi, z;| = Z cov M [z, x]

Bayesian Analysis Toolkit L—1
[O. Schulz, ..., KK et al., SN Comput. Sci. 2 (2021) 210] [N. Castro, ..., KK et al., Eur. Phys. J. C76 (2016) 432]

Kevin Kroninger EFT Mini-Workshop, Bologna -6 -
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=

» Consider two processes which probe the top-quark coupling to photons

Production of a top-quark pair Bottom-to-Strange plus
olus a photon (tt+gamma) photon decays

g t b W > S
M’r ;
q t Y

Kevin Kroninger EFT Mini-Workshop, Bologna -8 -
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e Consider three relevant Wilson coefficents

SMEFT operators Matched WET operators
aciy = Yo Co B2 () + Ci ™ ()
OB = (qLG“VuR) OBy, | cos 6, (CunE2® (x,) +QTBF7”B(XI))} |
Ouc = (710" T ug) (PGuva o
Ouw = (GLo"" ' ur) oW, Hv ACY) = ‘fmf [C‘” E" (xi) + Cow Fs™ (x)
14

_ g (CLIGELLG(XI)+C;GF1tG( I)):| ,

8s

Kevin Kroninger EFT Mini-Workshop, Bologna
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=

e Consider two observables

Measurements Predictions
o (1Y, 10) = 521 £9(stat.) =41 (syst.) b, oSN NLO (tFY. 1£) = 495 £ 991D,
o\ (177,20) = 69 + 3(stat.) + 4 (syst.) fb. othiNLo (177,20) = 63 £91b.
Measurement from EPJC 79 (2019) 382 NLO QCD calculation from PRD 83 (2011) 074013
BR(B — X,7) = (3324 15) x 107° BRgy (B — X,7) = (336 £23) x 107°
Combination from HFLAV Collaboration NNLO calculation from PRL 114 (2015) 221801

=

Kevin Kroninger EFT Mini-Workshop, Bologna -10 -
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Example 1: Top-Photon-Coupling

Top-quark pair + photon production as a function of the parameters

« Generation of MC using MadGraph5_aMC@NLO with the dim6top_LO UFO model
» Scale SM prediction to NLO QCD prediction
* Interpolate between sampling points

 Calculate fiducial acceptances by adding parton showering and particle-level

analysis with MadAnalysis

C,w=0.0 C,»=0.0

N
o

| —— Interpolation
@ MC Simulation

o(tty) in pb
o

(%))
T

o 1 1 1 1 1 1 L
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3
CuG

o(tty) in pb

Cy,=0.0 C,>=0.0

N
o

|—— Interpolation
@ MC Simulation

=
w
1

=
o
1

w
T

0 1 L 1 L L 1 1
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3
CuW

o(tty) in pb

N
o

=
(%}
1

=
o

w

C,=0.0 C,v=0.0

| —— Interpolation
@ MC Simulation

TNl L LT

0 1 1 1 1 1 1 1
-0.3 02 0.1 00 01 0.2 0.3

éuZ

Kevin Kroninger
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=

Branching ratio as a function of the parameters
» Calculate ,by hand”
» Use ,flavio” for flavor phenomenology and ,wilson® for the running and matching

400

w

o

i

x 300F

>

> .

7 200 ¢,

IE f:'-

o — uG

(a8 100 B R Euw

HFLAV

0 ] ] ] ]
-1.0 -0.5 0.0 0.5 1.0

C

=
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Constraining parameters
(b-physics only)

e Fitincludes only branching rato | | S est 90k intervalls)
— 4_
e Uniform prior for all three =
parameters in the region [-1, 1] y 3
» Almost not sensitivity to C,y, and Cy¢ %“ |
« Marginalized posterior for C,z shows =
two regions with high probability 21 \
{
D__/[ \‘x
0.6 0.4 02 0.0
CuB

Kevin Kroninger EFT Mini-Workshop, Bologna -13 -
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. . P smallest 90% interval(s)
Constraining parameters L
(top-quark-physics only) =
'S 1.0
 Fitincludes only cross-section 3
« Uniform prior for all three SO
parameters in the region [-1, 1] ol
« Similar sensitivities to all three
parameters o.| - cmalest 90% ntervlis)
0.3}
5: 0.0
-0.3}
-0.6}
06 03 00 03 06
CuG
Kevin Kroninger EFT Mini-Workshop, Bologna - 14 -
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Example 1: Top-Photon-Coupling

Constraining parameters

(combined analysis) 1.0
* Fitincludes all measurements
« Uniform prior for all three 0.5
parameters in the region [-1, 1]
~ O
— Resolves ambiguity in €, .5 007
— Orthorgonality of observables
leads to significantly reduced -0.5¢
allowed phase space
19

‘*

vr SM

only BR(B = Xsy)
wam only oftty)
Bl combination

-0.5

0.5 1.0

=

Kevin Kroninger EFT Mini-Workshop, Bologna
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PHYSICAL REVIEW D 102, 115019 (2020)

Correlating uncertainties in global analyses within standard
model EFT matters

Stefan Bilmann ,* Johannes Erdmann f Cornelinus Grunwald i Gudrun Hiller ,§ and Kevin Krijningcr”
Fakultit Physik, TU Dortmund, Otto-Hahn-Str.4, D-44221 Dortmund, Germany

@ (Received 19 December 2019; accepted 18 November 2020; published 16 December 2020)

We investigate the impact of correlations between (theoretical and experimental) uncertainties on multi-
experiment, multi-observable analyses within the standard model effective field theory (SMEFT). To do so,
we perform a model-independent analysis of t-channel single top-quark production and top-quark decay
data from ATLAS, CMS, CDF, and DO. We show quantitatively how the fit changes when different
experimental or theoretical correlations are assumed. Scaling down statistical uncertainties according to the
luminosities of future colliders with 300 fb~! and higher, we find that this effect becomes a matter of life
and death: assuming no correlations returns a fit in agreement with the standard model while a “best guess™-
ansatz taking into account correlations would observe new physics. At the same time, modeling the impact
of higher order SMEFT-corrections the latter turn out to be a subleading source of uncertainty only.

Al m: DOI: 10.1103/PhysRevD.102.115019

* Test the impact of correlations among measurements

=

Kevin Kroninger EFT Mini-Workshop, Bologna -16 -
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Observables
Process NG Luminosity Experiment Observable Reference
Single top 7 TeV 4.59 fb~! ATLAS o(tq), o(iq), do(tq)/dpy, do(iq)/dpy [26]
1.17 b1 () CMS o(tg +1q) [41]
1.56 ™' (e) CMS o(tg +1q) [41]

Single top 8 TeV 20.2 fb! ATLAS o(tq), o(tq), do(tq)/dpr, do(tq)/dpr [27]
19.7 fb~! CMS o(tq). o(iq). o(tq +1q). do/d|y(t/7)| [28,42]

Single top 13 TeV 3.2 fb! ATLAS o(tq), o(1q) [37]
22 fb-! CMS o(tq). o(iq). o(tq +1q) 43]
2.3 fb! CMS do/d|y(t/7)| [29]

Top decay 1.96 TeV 2.7 bt CDF Fy 147]
8.7 tb~! CDF F, [48]
54 fb! DO F, [49]

Top decay 7 TeV 1.04 tb~! ATLAS Fy. F; [39]
5.0 b~ CMS Fy, F; [44]

Top decay 8 TeV 20.2 bt ATLAS T, |38]
20.2 fb! ATLAS Fo. Fy [40]
19.7 fb~! CMS Fy. F; [45]

Top decay 13 TeV 19.8 fb! CMS Fy. F; [46]

=

Kevin Kroninger EFT Mini-Workshop, Bologna -17 -



technische universitat Example 2: Systematic studies

dortmund

=

4 Operators

. 'HI -
o;?; = i(¢" D) (GLr*e'qr).
(GLo"c'tg) W/

= (q J’;..:GL)(@LY“%)

O-?q (EI }’MIGL)(GL}’“T ‘?L)

3 Parameters

3 p= p= "31133
Cha- Cowr Cog =Tl

_ (1)1331 (3)1331
qq —

(-G

(neglecting other linear combinations with smaller mass terms)

=

Kevin Kroninger EFT Mini-Workshop, Bologna - 18-
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Correlations
 Calculating a global covariance matrix
M;; = cov|x;, x;| = ZCOVU‘) X, x;] = Zpg)o‘gk)a;k)
k k
« Covariance matrix has dimension bbx55
» Use statistical correlation if published

« Parameterize (experimental) systematic and theory uncertainties with a
single parameter each, psys and py,

Kevin Kroninger EFT Mini-Workshop, Bologna -19-
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Correlations
e [[lustration:

o(tq); o(iq)7 oltq)y oltq)s T, o(1q)y o(1q)} o(tq)f oltg)§ T,
o(tq)y [ 1 Psys - 0 0\ oltg)y [ P = ~ 0)
o(iq)7 Pays 1 P 0 0 o(iq)y P l i )
o)y | = 1 0 0 S S S BT
o(tq)g 0 0 0 10 ”(’;”*‘ % o Pun L0
L\ 0 0 0 0 1) A ! Y

* Define three scenarios:
* No correlation: psys = ptn = 0
* Best guess: pgys = pmn = 0.9
* Variation: psys = ptn = 0.0...0.9

Kevin Kroninger EFT Mini-Workshop, Bologna - 20 -
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Consistent 0.0 ====——— i
with SM 0.05 - i |
- Inconsistent
Coqg -0-1- sy
-0.15 -
-0.2 -
0.0 0.3 0.6 0.9
Results

— Correlations can have a strong impact on the constraints

— Even more important in future measurements (small statistical
uncertainties)

Kevin Kroninger EFT Mini-Workshop, Bologna -21 -
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Top and beauty synergies in SMEFT-fits at present
and future colliders

Stefan BiBmann, Cornelius Grunwald, Gudrun Hiller and Kevin Krdninger
Fakultit Physik, TU Dortmund,
Otto-Hahn-Str. 4. Dortmund D-44221, Germany
F-mail: stefan.bilssmannitu-dortound. da,
cornelius. grunvald@tu-dortmond. de, ghillerdphysik. uni-dortmund. da,
kevin. kroeninger@tu-dortmund. de

ABSTRACT: We perform global fits within Standard Model Effective Field Theory (SMEFT)
combining top-quark pair production processes and deecay with b — s flavor changing neu-
tral current transitions and Z — bb in three stages: using existing data from the LHC and
B-factories, using projections for the HL-LHC and Belle I, and studying the additional
new physics impact from a future lepton collider. The latter is ideally suited to directly
probe £+f~ — it transitions. We observe powerful synergies in combining both top and
beauty observables as flat directions are removed and more operators can be probed. We
find that a future lepton collider significantly enhances this interplay and qualitatively

Al ms: improves global SMEFT fits.
e Getthe most out of current data
» Estimate the sensitivity of future experiments to global fits

=

Kevin Kroninger EFT Mini-Workshop, Bologna - 22 -
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More Synergies from Beauty, Top, 7 and Drell-Yan Measurements in SMEFT

Cornelius Grunwald,''*| Gudrun Hiller,"?[| Kevin Kréninger,"[f| and Lara Nollen[]

ITU Dortmund University, Department of Physics,
Otto-Hahn-Str. 4, D-44221 Dortmund, Germany
Eﬂemﬂmfm of Physics and Astronomy, University of Sussex, Brighton, BN1 9QH, U.K.

We perform a global analysis of Beauty, Top, Z and Drell-Yan measurements in the
framework of the Standard Model effective theory (SMEFT). We work within the minimal
flavor violation (MFV) hypothesis, which relates different sectors and generations beyond
the SU(2).-link between left-handed top and beauty quarks. We find that the constraints
on the SMEFT Wilson coefficients from the combined analysis are stronger than the con-

straints from a fit to the individual sectors, highlighting synergies in the global approach.

| [arXiv:2304.12837]
AIMms:

» Study MFV scenario for stronger synergy effects
« Study impact of Drell-Yan data

Kevin Kroninger EFT Mini-Workshop, Bologna -23-
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Observables and parameters
« Consider 14 operators

Ouc: = (qro™ T ug) G, Ouw = (qro*ug) ' gW/, Oup = (qro™ug) $Buy

Oge = (qr.7u491) (ErV"eR) . OE:;] = (Ipylr) (@*aL) - U}? = (Ipyrliy) (trlqr)
Oecu = (Epper) (Gpy'ug) , Oed = (epyer) (dpytdg) | O = (Ipyuls) (Gpytug) |
Org = (Ipvulr) (dpyHdg) | (v’-‘ ﬂﬁ ) (@ *an), Ofg = (aﬂh(ﬁn ) (grm'v"4q1)

Opy = (wfiﬁp%ﬂ) (upHugr) ,  Opd = (%ﬂfi(ﬁp%ﬂ) (dry*dR) -

« All Wilson coefficients are assumed to have real values
« RG-induced effects of additional operators neglected (percent level)

Kevin Kroninger EFT Mini-Workshop, Bologna - 24 -



technische universitat
dortmund

* Impose flavor structure of the SM onto new physics

« Formal approach: SMEFT Lagrangian obeys an U(3)° symmetry

* This implies constraints on the flavor structure of the Lagrangian
* Quark bilinears are expanded, e.g.

qraqr. ©  Cij = (nll + ”2},“}? + ug}ﬁ}g — )

i

* Rotate to mass basis and only consider top Yukawa

* Rescale Wilson coefficients, e.g.

2
« LH up-type 1stand 2" generation bilinears: ¢,; = ‘1—2 ay

2 4
— (191 141
* LH top quarks: Clua (1+ il"* + il”*

Kevin Kroninger EFT Mini-Workshop, Bologna - 25-
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Observables and parameters

[ 1) |

Ca | C Coq ||l Cup  Cuw
—
3) @) [ Drell-Yan
Clu Clq C(Pq C:,ou \ CuG
< | ) b—s

Ceu qu J Ctpd Ced

- ) . J Z decays

14 Wilson coefficients and ~, ;,— 16 degrees of freedom

.\

Tt Otz Ttty Ouw || ete— ev || Bp, X,y Bpo_ geny Bp: ey BB—:-XS I+l BE’—»XSHI—
_ ’
own 1y fo fL v

_|_ —
JI 224 BBS—>;;,+,LJ,— FLB':'—:»K*;LJF,U,— Pz BO S K*ut BB':'—J»K;JHr,u,— BB+—>K+,L-:+;J,—
b C _ _
[Rb AFB R, AFBJ T BB**K“#W— Fr B.—optu— SiBsawm‘ B Ap—Aptp— AM, B, /B,

S L

L. Nollen

Kevin Kroninger EFT Mini-Workshop, Bologna - 26 -
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Global fit - o
obal fi Py - -
CUW # éuw
ey = &
~(3) | -
Coq — &
Cou Cou
C@d EW ]
C.F[.r {f‘m
é = Global fit) . BN Global fit
1d m— [rell-Yan Cia B Drellfan |
é — B&z | —IY:
eu == Top Cou . Top -
= —_—
Ceg &l [ -
Coe Coe ,
frm ~(+) L) .
__g} h;r — f—— C}q ]
C =3 q
fa | Ca
-0.01 -0.005 0 0.005 0.01 10~ 10~ 10-2 10— 100
G Total width of 90% intervals

FIG. 7: Constraints on the SMEFT Wilson coefficients Cj assuming A =10 TeV and a flat prior in the range
[1, 1] for C;. Shown are the 90% credible intervals (left) and the total width of these intervals (right). We
compare the result of the global fit including top, B-physics, Z-decay and Drell-Yan measurements to the fit
results of the individual sectors. For the global fit, we simultaneously fit v, ; with a flat prior in the range
—10 < 7a,p < 10, whereas this parameter is set to 7a,p=1 for the individual fits. In the B + Z fit, we can

only constrain Cﬂ;. See text for details.

=
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| SCliniChEURIVBRSHES Example 3: towards a global fit

Global fit

Minimum at O
due to b2>suu
observables

. 8: Marginalized posterior probability distributions of the MFV parameters v, and - defined in
Eags. (29), for A = 10 TeV obtained from the global fit including top, B-physics, Z-decay and Drell-Yan
measurements. We choose a uniform distribution in the interval —10 < 4,5 < 10 as the prior probability

distribution.
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* Combining top-quark and bottom-quark measurements in a global fit
significantly tightens the constraints on Wilson coefficients

e Important aspects
* Running of couplings and matching
« Correlations among measurements
e Statistical interpretation (bi-modal and funny-shaped distributions)
« Sampling the high-dimensional parameter spaces is not trivial
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What will we do next?
» Estimation of the impact of FCC-ee measurements on a global fit
* Extend the fit by charm measurements
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