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Standard Model EFT (SMEFT)
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hhh coupling
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Electroweak phase transition
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hhh measurement
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kg >1N

o SM + real singlet scalar

©  No mixing = ~v,kf > 1
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EFT point of view
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Validity of dim 6 SMEFT
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[Falkowski, Rattazzi (2019)]
[Cohen, Craig, Lu, Sutherland (2020)]
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New Physics

Non-decoupling



Beyond EFT
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How large “non-decouplingness’ can be !

r= ~ “Non-decouplingness”

© Vacuum stability

©  Perturbative unitarity
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Vacuum stability
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Vacuum stability
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Perturbative unitarity

© eg Z.Z.L~ hh

M2
A~ (ky —KVV)USQ | %V/isv—Qh
1 2
o A=Y )T HlRR \Re(a0)| < — at s=A
N 2

Maximum eigenvalue of 2—2 S-wave
Higgs/Gauge scattering matrix

RHF & (KBrX)



Perturbative unitarity
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Vacuum Stability + Unitarity
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Vacuum Stability + Unitarity
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Higgs coupling deviation — New physics must appear

“No Lose theorem”
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Summary
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Vacuum stability + Unitarity = No Lose theorem
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