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THE SM EXISTS IN FIELD SPACE
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We observe that Higgs physics is SM-like at our vacuum.
We assume it is SM-like at the EW symmetric vacuum.



DECOUPLING NP GIVES SMALL EFFECTS EVERYWHERE

SMEFT is a Taylor expansion in ¢ about ¢ = 0.
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GEOMETRIC APPROACHES HELP HERE

(Alonso, Jenkins, and Manohar 2016)
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We observe that Higgs physics is SM-like at our vacuum.
We assume it is SM-like at the EW symmetric vacuum. 5



DECOUPLING NP (SMEFT) CORRELATES HIGGS OBS.
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As can be seen in the broken phase
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Note my — 0 when v — 0 and correlation (ky ~ roy = 33).




WHEN DOES PHYSICS NOT DECOUPLE?

(Cohen, Craig, Lu, and Sutherland 2021)
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1) Extra sources of electroweak 2) New particles getting most of
symmetry breaking their mass from the Higgs.
Both cases have particles mass m < 4xv. ]




EXTRA SOURCES OF EWSB

(Englert, Naskar, and Sutherland )
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To get an interesting signal in k,, before ky, require
significant mixing with < 1TeV states. 6



MASS FROM EWSB: LOOP-LEVEL SINGLET EXAMPLE
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EFT CONVERGENCE

See also (Falkowski and Rattazzi 2019)

Expand Higgs potential, V, in SMEFT and HEFT
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VIABLE NON-DECOUPLING MODELS

‘Loryons’ get most of their mass from the Higgs

v/W/Z/g W\<

gauge bosons

Interactions:

Signals:
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WHITE SPACE MEANS EXPERIMENTALLY VIABLE

(Banta, Cohen, Craig, Lu, and Sutherland
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THESE MODELS PRODUCE A STRONGLY FIRST ORDER EWPT
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THE FUTURE: HADRONIC

At HL-LHC, kg rules out coloured particles, x, makes inroads,

k) approaches unitarity bound.
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Nightmare scenario of neutral scalar singlet remains open.
kx ~ 5% measurement of FCC-hh closes off everything.



THE FUTURE: LEPTONIC (1)

a2 oA r, — x| (Crawford and Sutherland to appear)
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THE FUTURE: LEPTONIC (2)
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SUMMARY

Nature is SM-like at v = 246 GeV, but may be wildly
different at v =0, due to non-decoupling physics.

Gives generic signals in k, and k)

[Future colliders measure up to hereA]

)

LHC measures here.

Non-decoupling NP is a finite
target space for future colliders
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HEFTY MODELS POORLY FIT BY DIMENSION 6 SMEFT

HC

HL-LHC could probe the correla- . %
tions of a single SMEFT operator

across different Higgs multiplici-
ties. (Henning, Lombardo, Riembau, and
Riva 2019) ] g

X

These correlations may be broken. = | o :’;’




HEFTY PHYSICS BREAKS CORRELATIONS

(Abu-Ajamieh, Chang, Chen, and Luty 2020)
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HEFTY MODELS PRODUCE A STRONGLY FIRST ORDER EWPT

(Banta 2022)
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HEFTY (CUSTODIALLY SYMMETRIC) FERMIONS

(Banta, Cohen, Craig, Lu, and Sutherland )
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Plots: fraction of mass from Higgs (fmax) vs. total mass.
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