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Global fits

[ / 2NNBtFGA2yas O2NNBtLGA2ya

One observable can be influenced
by many operators

Higgs decay
A(1).(3)
©q --- ---0
One operator can contribute to [A.. A S1 | derdisaN

many different observables

< T

ete™ o ff Zh production Weak boson fusion
Higgs production
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S MEFIT In a nutshell

[ A Python software for global interpretation of particle physics data in SMEFT}
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S MEFIT In a nutshell

[ A Python software for global interpretation of particle physics data in SMEFT}

THEORY

SM:(N)NLO QCD + NLO EW
SMEFTNLO QCD, quadraticWCs
50 WCs!

S MEFIT
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Pulls and correlations
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Pulls and correlations
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An eye on the future

Implemented inSMEFi
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Improvements at HLLHC and

Ratio of Uncertainties to SMEFiT3.0 Baseline, O (A=) , Marginalised
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Improvements at HILHC and FCé€&

Ratio of Uncertainties to SMEFiT3.0 Baseline, O (A=) , Marginalised
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Improvements at HILHC and FCé€&
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UV perspective
E UV model
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SMEFT
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UV perspective
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Matching

p < A>~min{mpyy}
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UV perspective

E

+» Functional
Liver, uv[@r] = Depr|dir] + O (A_(n+1))

Q

Matching

p < A~ min{myy}
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UV perspective
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UV perspective

E

+» Functional
Liver, uv[@r] = Depr|dir] + O (A_(n+1))

Q

Matching

po< A~ min{myy } » Diagrammatic

Mirpr vv(pi] = Mgrr[pi] + O (A_(HH))

\ J
|
C
Less parameters E = f(ng, mUV)
Stronger correlations
Model dependent
O'(C) > J(ng)

Sharper interpretation
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The state of matching affairs

Automated
1-loop
matching*

*Only up to tree level for heavy sphi bosons.
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The state of matching affairs
Diagrammatic M [2112.10787]

Updated to v.1.1.3
Automated ’ !

1-loop
matching*

Functional \ FIATCHETE | \\\] CO (1808. 04403]

[2212. 04510]
Updated to v.0.2.0

*Only up to tree level for heavy sphi bosons.
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https://gitlab.com/matchete/matchete
https://ftae.ugr.es/matchmakereft/

The state of matching affairs
Diagrammatic M [2112.10787

Updated to v1.1.3
Automated ’ !

1-loop
matching*

Functional W““

[2212. 04510] . [1808 04403
Updated to v.0.2.0

Onshell matching techniquesi23os.00035 [F. viches@plan@d] [J.LopezMiras@HEFT2024]
Matching with Spontaneous Symmetiigreaking [2404.11640]

Functional matching for dim. & [2306.00103 [2308.03849 [2311.12757

1-loop dictionaries [2303.16965 [P. Olgoso@HEBD24 [J. Gargalionis@Planck24]

2-lo0p matching (2311.13630] [J. Fuentesviartin@HEFT2024]

Disclaimer: incomplete list.

*Only up to tree level for heavy sphi bosons.
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https://gitlab.com/matchete/matchete
https://ftae.ugr.es/matchmakereft/
https://inspirehep.net/literature/2684220
https://indico.cern.ch/event/1323379/contributions/5889344/
https://indico.cern.ch/event/1339526/contributions/5907815/
https://inspirehep.net/literature/2778944
https://inspirehep.net/literature/2725989
https://inspirehep.net/literature/2668948
https://inspirehep.net/literature/2686332
https://inspirehep.net/literature/2724928
https://indico.cern.ch/event/1339526/contributions/5907813/
https://inspirehep.net/literature/2647303
https://indico.cern.ch/event/1339526/contributions/5909505/
https://indico.cern.ch/event/1323379/contributions/5892249/

Automation across scales

N FIATCHETE |

[2212 04510

‘ \ [2112.10787
m[1808 04403

[2111.0587%
[2108.01093

[2012.02779]

@ [2303.16965]

[2302.06660 S MEFIT

[2208. 08454@itter

2012. 02779Fitmaker

[1910.14012 HEPJT;

O Observables and Data

Apologies for not including all tools/codes due to space restrictions.
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https://inspirehep.net/literature/2647303
https://arxiv.org/2108.01093
https://arxiv.org/2108.01093

Bridging the gap
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https://github.com/arossia94/match2fit
https://commons.wikimedia.org/w/index.php?curid=36479611

Constrains on WCs from UV matching

Treelevel matching

(1))
C
( qd ) 3339

AQ

MANCHESTER
1824

The University of Manchester

2 S 2
d (8) d d
vl). () (s Ao (v 2
_ ( ¢) 33 99 3333 \7?/33 (Cap)gy _ "2 \Uo)35  cp G
o B2 2 o m2 2 m 2 ’ 2 2
6m? A my, A m A my,
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Constrains on WCs from UV matching

[ Treelevel matching
(1) d)? (8) 4\ (. )
(qu )3333 _ (yﬁb)gfa (qu )3333 _ (y‘-b):;:a (cap)sy _ Ao (y¢)33 o _ Mo
A? 6m?2 A2 m? A? m23 A2 m?
. _ _ o)
{ Oneloop level matching
co gt 1 g 1 3 A%
A2 768072 m2 256072 m2 3272 m2’
u 2 2 u
co_ Mo(Ws)s  ady™ 1 PN ) 13 00 M (8
A2 m?b 384072 m ?b 1672 m ?b 642 m?b

SM SM SM ypM (yg)gs 3 A (yg)gs
_(12)\@ =) -1 ))647T2 m3 12872 mZ
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Constrains on WCs from UV matching

[ Treelevel matching J
(1) d)? (8) 4\ (. )
(qu )3333 _ (y@b)gfa (qu )3333 _ (y‘-b):gra (cap)sy _ Ao (y¢)33 o _ Mo
A? 6 mé ’ A2 m?b ’ A2 m?b TA? mg
{ Oneloop level matching J
co gt 1 g 1 3 A%
A2 768072 m2 256072 m2 3272 m2’
u 2 2 u
Ctop A (y¢)33 gayr " 1 i y AS n (4 (?JEM) — 13 (ytSM) ) Ag (yqb)SS
A2 m?b 384072 m ?b 1672 m ?b 642 m?b

SM SM SM Ys (yg)gs 3 A (yg)gs
_(12)\@ =) -1 ))647T2 m3 12872 mZ

[ UV constraints on the WC space are highly non trivial J
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Reusing EFT global fits for the UV

THEORY

N\

METHOD==p & MEF|T ¢== TOOLS

\

p (ci| D)

Posterior on WCs

DATA
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Reusing EFT global fits for the UV

THEORY

N\

METHOD==p & MEF|T ¢== TOOLS

DATA

p (i D)X

Posterior on WCs
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Reusing EFT global fits for the UV

THEORY

DATA

METHO D mmmp == TOOLS
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