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Possible connections with
leptonic CP violation

Under which conditions can spontaneous CP violation

(SCPV) arise in scalar-triplet models?
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Spontaneous CP violation in the STM

In the scalar-triplet model (STM):
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In the scalar-triplet model (STM):

Q5+
b — + Y = 2 scalar triplet A
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Spontaneous CP violation in scalar-triplet models

But what about in the two-scalar-triplet model (2S5TM)?
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In the two-scalar-triplet model (2STM):
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2STM):

V[l Ves
l U(1)-symmetric
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2STM):
V= Vuq)

Vag = MZ[Tr(ATAS) + Tr(AJAD)] + (1 @7 i AT® + po® i Ald + H.c.)
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2STM):
V = VU(l) + Vg

Vag = MZ[Tr(ATAS) + Tr(AJAD)] + (1 @7 i AT® + po® i Ald + H.c.)
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2STM):
V = VU(l) + Vg

Vag = MZ[Tr(ATAS) + Tr(AJAD)] + (1 @7 i AT® + po® i Ald + H.c.)
1 /0 1 0 0 1 0 0
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l Minimisation equations
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2STM):
V = VU(l) + Vg

Vag = MZ[Tr(ATAS) + Tr(AJAD)] + (1 @7 i AT® + po® i Ald + H.c.)

Y Y A T T

l SCPV js
uv (p1cp50, + p25pSe,) =0
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2STM):

(a, B) = e, pu, T

Lywk = Y5 LECTim Ay Ly + Y53 LICTimyAs LgH.c.
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2STM): (0. B) = e r

Ly = Yo LICTimyAy Ly + Y232 LICTimy Ay LgH c.

SSB
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Spontaneous CP violation in the 25TM

In the two-scalar-triplet model (2S5TM): (. 8) = o1
Ly = Yo LICTimyAy Ly + Y232 LICTimy Ay LgH c.

1 0 0
@) =75 (i o)
SSB vaime

CP violation can be communicated to the fermion sector
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Spontaneous CP violation in the 25TM

And what about the scalar mass spectrum in the 25TM?
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Scalar mass spectrum in the 2STM

Mass spectrum CP-Conserving CP-Violating

hY Massless — Goldstone boson

Neutral

HE Massless — Goldstone boson

Singly-charged Hy

Doubly-charged
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Scalar mass spectrum in the 2STM

Mass spectrum CP-Conserving CP-Violating
hY Massless — Goldstone boson
hY SM Higgs-like
h3

Neutral ‘ Decoupled
h[]
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Scalar mass spectrum in the 2STM

Using results from matrix theory, it is possible to find
analytical results, exact or up to a good approximation,
regarding the eigenvalues of the squared mass matrices
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Scalar mass spectrum in the 2STM

2
u
mig,s § 7 Ag -+ A5 -+ (Ag — A5)C25 + \/[Ag + AE) + (AS - A5)62,8]2 + (A?l - 4A3A5) 8%5

Ai — combinations of quartic parameters Exact upper bound!
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Scalar mass spectrum in the 2STM

s
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Scalar mass spectrum in the 2STM

M 1A, fl(ﬁ,91,92)—|-5\2f2(5)vz‘

Hy = 2 7 4 f1(8,601,05) + f2(B)
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Scalar mass spectrum in the 2STM

M 1A, fl(ﬁ,91,92)—|-5\2f2(5)vz‘

Hy = 2 7 4 f1(8,601,05) + f2(B)

Myt < \/max (—3\\1/4, —5(2/4)'0 ~ 390 GeV

S \/max (—’Xl/z, —X2/2)fu ~ 550 GeV
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Scalar mass spectrum in the 2STM
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Scalar mass spectrum in the 2STM
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Scalar mass spectrum in the 2STM
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Scalar mass spectrum in the 2STM

Could such scalars have evaded detection?
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Scalar mass spectrum in the 2STM
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Scalar mass spectrum in the 2STM
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Scalar mass spectrum in the 2STM
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Scalar mass spectrum in the 2STM
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TAKE-HOME MESSAGE

WHEN SCPV OCCURS, THE 2STM

HAS NO DECOUPLING LIMIT

Bernardo Gongalves — FLASY 22 22



TAKE-HOME MESSAGE

WHEN SCPV OCCURS, THE 2STM

HAS NO DECOUPLING LIMIT

Thank you!
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