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The muon magnetic moment: to the 2HDM and beyond
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Aau in 2HDMs + VLLs

: | 2HDM extension with VLLs (NO mixing with the muon) -
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Brookhaven National Laboratory (2006): Aai™ = (279 +£76) x 10~ (3.70) One neutral lepton N

Two charged leptons L
Fermilab 2021 + BNL 2006 new combined result: ~ AaS® = (251 £59) x 107" (4.20)
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A light pseudoscalar with coupling to the muon proportional to tan

Above the solid (dashed) horizontal line, A.x = max{|A|,|\r|} > 47 for B, (B,).
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i S CONCLUSIONS
The impact of the new result is marginal
Type-X model can accommodate the Type Il requires light pseudoscalars in Fitting the Aa,, discrepancy
discrepancy but requires large values conflict with perturbativity, unitarity
of tan 5 and very light pseudoscalars and electroweak precision constraints Type-X and

type-Il models Light pseudoscalars and large values of tan 8

The uSpec model requires extreme fine-tuning and values of

tan B of 0(1000) in order to accommodate the discrepancy Parameter space is widened

. Much larger values of the pseudoscalar mass
2HDMs + VLLs ° Lower values of tan
VLL Yukawa couplings = perturbativity
(can be alleviated considering more families of VLLs or VLL-muon mixing)

Can the addition of VLLs relax these conclusions?
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