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What do we mean by decoupled
physics?
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» Standard Model Effective Field Theory (SM EFT) is a syste
approach to classifying phenomenology of decoupled ne




Why SM EFT framework?
The Tev Scal eMarkus Luty PASCOS 2015 slide

What effective theory captures everything we know ex-
perimentally about weak interactions?

1933-1982 4-fermion interactions

>< ~ GfE? = A~TeV

1982-2011 SM without Higgs

2012-now  SM + higher-dimension operators?

= A < Mp?

ssuming a SM Higgs and decoupled new physics at higher energies,
e Fermi theory of the 215t century



What is the SM EFT?
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First classified systematically by Buchmuller and Wyler (Nucl. Phys. B 268 (198

59 dim-6 CP-even operators in a non-redundant basis, assuming no flavor struct
(Gradkowski et al [arXiv:1008.4884])(2499 in general, Alonso et al [arXiv:1312.20
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SM EFT Present Constraints: LEP

» Marginalized constraints on a complete non-redundant basis of
dim-6 operators affecting EWPTs
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SM EFT Present Constraints: LHC

» Constraints from LHC triple-gauge coupling measurements and
Higgs physics
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SM EFT Future Constraints: CLIC

» Higgs associated production at 350 GeV (for H to gaga, 77, zga, using 34%, 18
» Higgs VBF production at 1.4 and 3 TeV

1608.0753 Higgs physics at

CLIC at 350 GeV CLIC at 1.4 TeV CLIC at 3 TeV
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» Associated production also important for 1.4 and 3 TeV

» Triple-gauge coupling measurements also relevant
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SM EFT Future Constraints: CLIC

>

CLIC 350 GeV
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SM EFT Future Constraints: CLIC

» CLIC 1.4 TeV
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SM EFT Future Constraints: CLIC

» CLIC 3 TeV
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SM EFT Future Constraints: CLIC

» CLIC 3 TeV
Afve [TeV]
11 13 151618 2.5 2.5 181615 13 11
T T | T T T T | T T
[ |
[ |
[ |
_ | |
Cyy | i !
[ |
_ [ |
[ — |
Caw ! [ |
[ |
3 [ |
CHB : = I
[ |
_ [ |
C [ |
W | |
[ |
_ [ - |
cC [ |
i | + |
100 : : -Light green: Individua
C X | L B | -Olive green: Individua
g ( ) | A — — | -Dark Green: Individ
[ [ -Red: Marginalised
. I . 1 1 . . . . . . I il . 1 .
-0.004 -0.002 0.000 0.002 0.004

1701.04804 Ellis, Roloff, Sanz, TY



SM EFT Future Constraints: CLIC

» CLIC comparison
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SM EFT Future Constraints: CLIC

» Translate to indirect constraints on stops and radions
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See e.g.

-Contino, Falkowski, Goertz, Grojean, Riva 1604.06444

-Da Liu, Pomarol, Rattazzi, Riva 1603.03064

-Falkowski, Gonzales-Alonso, Greljo, Marzocca, Son 1609.06312

» Note validity of EFT may limit interpretation to strongly-coupled mo




Conclusion

» CLIC may probe new physics both directly and indirectly

» Future Higgs measurements will be precision probes similar to ¢
LEP observables

» Indirect sensitivity best characterised in SM EFT framework

» Certain dimension-6 operators contributing to ZH associated prod
grow with energy

These may constrain specific strongly-coupled models inaccessible to
direct searches

Complementarity between measurements at different energies




Future e+e- Constraints
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» Future precision sensitive to TeV scale, even for loop-induced op



