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value for the Muon anomalous
magnetic moment
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Vector-Like Leptons
(VLLs)

NEW PHYSICS IS 
NEEDED!

New diagrams involving
the new heavy leptons

New diagrams involving
the new Higgs particles

TENSION WITH EXPERIMENTAL 
CONSTRAINTS

Parameter space is
widened

COUPLINGS ABOVE 
PERTURBATIVITY LIMIT

ADDING VLLs

In the 2HDM, the discrepancy can be
accommodated with light 

pseudoscalars and large values of 𝐭𝐚𝐧𝜷.

This can be alleviated by considering N families of
vectorlike leptons instead of only one (very roughly,
this would reduce the maximum values of these
couplings by a factor of 1/N). Alternatively, one can
include VLL-muon mixing.

We compute Δ𝑎! in the two Higgs doublet model witout and with vectorlike 
leptons @ the 2-loop level.  
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