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Overview

1. A theorists’ view of FCCee

2. Standard Model Effective Field Theory
(SMEFT)

3. Accuracy complements energy (ACE)

4. Implications

*We have 10+10 minutes, so if you have questions, please interrupt me and | will try to address them. Otherwise,
save them for the end and | can go more in depth!



A theorist’s view of FCCee
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Standard Model Effective Field Theory

Effective Field Theory: My < Ay

 Non-renormalisable QFT with clear separation between UV
and IR modes and a power counting parametrised by a < 1

* Allows to separate calculation of observables (LO,NLO...) in
the IR and BSM in the UV

 Model independent global fits

SMEFT: Parametrise New Physics! ocLO
, Scale Dependent Couplings! f A2, af
Ecw \ % i
i€, v \

B BSM Physics

IR physics, always the same



Increasing the Energy:

1. New Physics effects are energy enhanced
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1. New Physics effects are energy enhanced
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2. Direct access to New Physics

(c) Z-pole oblique params.



Increasing the Energy:

1. New Physics effects are energy enhanced
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2. Direct access to New Physics

Can the increased precision of the FCCee Z-pole run compensate the relative suppression?
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Accuracy Complements Energy
Yes!

< Above-pole On-pole —



Accuracy Complements Energy
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Accuracy Complements Energy
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Best studied e.g. 2311.00020, 2407.09593,
2304.00029, 2411.02485...

Sensitivity



ACE: Negative Aspects
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ACE: Negative Aspects
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©(300) operators!
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ACE: Negative Aspects

 Access to many
operators at the Z pole!

* Running and NLO effects on
Z-pole are not negligible!

* Flavour assumptions matter!

 Closed global fits very
complicated!

©(300) operators!
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ACE: Bright Side

 Access to many operators at the Z
pole!

 Global flat directions, but overall
volume of parameter space allowed
shrinks

« BSM models activate correlated
operators controlled by few params

e For concrete BSM models, this is
undoubtedly good news!
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ACE in action: Real Singlet Scalar

 Real Singlet Scalar with Z,-symmetry 19
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* Only loryon still allowed after FCCee
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« Z pole covers entire parameter space!
m¢ [Ge\/]

“*EFT breaks down Full two loop calculation: WIP (VM, Stefanek, You, 25xX.XXXXX)



Conclusion

 Extreme precision at Z pole can compensate for an O(100) suppression or
enhancement in the cross section

* | oop effects + RGE have significant phenomenological implications

* Any fit should be done globally including full NLO Z-pole observables +
RGE

o /-pole run is extremely versatile and will likely herald any new physics that
can be further explored at higher energy runs

 Beautiful complementarity between ALL FCCee runs

Accuracy Complements Energy



Thank you for your attention!

Questions?



Questions?

 Why are there two lines in the Singlet scalar plot?

» You have a constraint on C; at the Z-pole, where is that coming from?

 What do you mean by “flavour assumptions matter”?
 Can you elaborate why you say that RGE effects are important”?

 Are there other models for which this is relevant?



Backup Slides



ACE in action: Real Singlet Scalar
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ACE in action: Real Singlet Scalar
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ACE in action: Real Singlet Scalar

 Real Singlet Scalar with Z,-symmetry 19
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ACE in action: WIMPs

 Higher dimensional
Representations of

SU2),
e Could be Dark Matter

 Can significantly
improve upon HL-LHC
constraints

 Competitive with direct
production of low n
multiplets!
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Custodial Quadruplet
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Warsaw Basis
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Feynman Diagrams




