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The Strong CP

Theoretically:
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https://arxiv.org/abs/hep-ph/0504231v2
https://arxiv.org/abs/2001.11966v1

Problem: Solution:

g < 10—9 Introduce a global U(1) ‘Peccei-Quinn’ symmetry.
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R.D. Peccei, H.R. Quinn (1977)
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Dine-Fischler- Kim-Shifman-
Srednicki-Zhitnitsky Vainshtein-Zakharov
(DFSZ) (KSVZ)
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T h e D FSZ l I I O d e I A. R. Zhitnitsky (1980); M. Dine, W. Fischler, M. Srednicki (1981)
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This is a Type-Il 2HDM!



Quick aside on 2HDMS

Which doublet @2 ¢ up; @1 ¢ dR,eR

couples to which
fermions? By ¢ up, ep; @1 ¢ dp

DFSZ models are &y < up,dp, ep
not compatible with
‘l'ype-l or |lepton-
specific 2HDMs!

Oy > up,dpr; P1 & er

Type-ll 2HDM

Flipped

Type-l 2HDM

Lepton-specific



The DFSZ scalar potential

V(®1, P2, 0) = m2, @101 + m2,®5®0 + m2,0" ¢ + 1A (@]01)% + Lag(]dy)?
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® mixes with @1 and 92!

All the scalar fields get a VEV in their real (neutral) components:

(@1) =v1, (P2) =02, (@)= vs



The axion

Recall: &, = dﬁ ., Oy = qb; . O = i(hﬁ + 2ay).
(hy + iay)/+/2 (ho + iaz)/v/?2 V2

2HDM: DFSZ:
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VEVS and Masses in the scalar sector
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LHC signals can rule out
the DFSZ axion model!
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How to distinguish 2HDM types at the LHC
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possible |oophole?

LHC signals can +ule-cut
the DFSZ axion model!




A 3-Higgs-doublet axion model

Field U(l)p@
O 2
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some ferms missing dve to PQ charge!
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Outlook

e @3 acts like inert doublet from type-|
2HDM

e Higgs particles from first two doublets
pushed to higher mass scale

e below this scale, the effective theory
looks like a type-1 2HDM

e looking for fingerprints of the axion in
2HDM phenomenology
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