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System of two operators Qi & Q;

s - 161#2 (0 +-Cj ®)

dIn

mixing (; — Q; self-mixing Q); — @,

[discussion follows Buras & Jung, 1804.05852]



System of two operators Qi & Q;

mixing ¢; — Q; leading logarithm (LL)

[discussion follows Buras & Jung, 1804.05852]



A simple example

[discussion follows Brod et al., 1408.0792]



A simple example

absence of tee-level modifications of d; d;Z couplings at scale A

[discussion follows Brod et al., 1408.0792]



A simple example

[discussion follows Brod et al., 1408.0792]



A simple example
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[discussion follows Brod et al., 1408.0792]



A simple example

Current measurements Future projections

[Brod et al., 1408.0792]



A simple example

Current measurements Future projections

0.1 ‘/‘

The indirect constraints on the anomalous ttZ

;; coupliggs are much st.ronger thaP the constrgints
= from direct searches, 1.¢., from tt+Z production,
= —01gZ  even after a high-luminosity upgrade of the LHC
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IBrod et al., 1408.0792]



System of three operators Qi, Qm & Q;

mixing (); — @,

mixing Q); — Qm — Q;

[discussion follows Buras & Jung, 1804.05852; see also talk by Stefanek earlier today]
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System of three operators Qi, Qm & Q;

1-loop LL effect 2-loop LL etffect

[discussion follows Buras & Jung, 1804.05852; see also talk by Stefanek earlier today]
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System of three operators Qi, Qm & Q;

C /ll\ ~/ . . /ll-\

C  The 2-loop LL effects can be derived from
the known 1-loop anomalous dimensions.
The 2-loop anomalous dimensions solely
generate next-to-leading logarithms (NLLSs)

Ct

s —

[discussion follows Buras & Jung, 1804.05852; see also talk by Stefanek earlier today]

12



Examples of 2-loop LL effects

Cra(p) o %ng Ce (o) In” (%

[UH, unpublished]
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2-loop LL effects in gg—h

[UH, unpublished]
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2-loop LL effects in gg—h

[UH, unpublished]

0K g

A 10% measurement of the signal strength
in gluon-gluon-fusion Higgs production
enables setting an indirect bound on the
triple gluon operator, which 1s as good or
better than direct limits obtained from
di-jet or top-pair production

e
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How big are 2-loop NLL effects?

9y4
— 27:2 ; /YHDn(si) (:u)

[lbased on UH & Schnell, 2410.13304; unpublished; see also talk by Stefanek earlier today]
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How big are 2-loop NLL effects?
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[lbased on UH & Schnell, 2410.13304; unpublished]
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How big are 2-loop NLL effects?
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[lbased on UH & Schnell, 2410.13304; unpublished]

18



How big are 2-loop NLL effects?
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[lbased on UH & Schnell, 2410.13304; unpublished]
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An example with only 2-loop NLLs
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[based on UH & Schnell, 2410.13304; unpublished]
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An example with only 2-loop NLLs
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[lbased on UH & Schnell, 2410.13304; unpublished]
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An example with only 2-loop NLLs
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exact ' resummed analytic Smgle—logarlthm accurate :

To obtain precise results 1n the studied case, one must
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[lbased on UH & Schnell, 2410.13304; unpublished]
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New 2-loop anomalous dimensions @ work
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[based on UH & Schnell, 2410.13304; unpublished; see also talk by Stefanek earlier today]
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New 2-loop anomalous dimensions @ work
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[based on UH & Schnell, 2410.13304; unpublished]
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New 2-loop anomalous dimensions @ work

) ) / A \

Indirect 2-loop constraints on Wilson coetficients from
EW precision measurements can match or even surpass
the sensitivity of direct tree-level probes (such as 4-top
production in the examples shown) only 1f the indirect
probe recerves a LL correction at the 2-loop level

I\~ - eV~

[based on UH & Schnell, 2410.13304; unpublished]
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¢ If indirect probe receives 2-loop LLs, constraints from EWPOs can

match or even surpass sensitivity of tree-level probes




