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Motivation of S3HDM

* Not as much literature attention as the 2HDM.

* Rich scalar structure.
* Dark Matter(Inert doublet).

* Extra sources of CP-violation in charged scalar sector.

Charged Higgs in SHDM

* Three active Higgs doublet, each with a vev.

« Mixing matrix {J rotates the gauge eigenstate to mass eigenstates.
* Yukawa coupling X, Y., Z are functions of four mixing parameters.
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* tan f( = vy/vy), tan y( = (vi + v5)/v3), 0 (mixing angle), § (CP-violation phase).
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BR(B — Xy) and Direct CP-asymmetry

BR(B — X,y) is a constraint on new physics.

Direct CP-asymmetry( &/ p(B — X.7) ),

» CP-asymmetry difference( A</, ) and Untagged-asymmetry( Acp(B = X, 7))
 CP-asymmetry observables might provide a signal for new physics.

© Acp(B-Xsy) with My+: 170, 180 GeV as % . 0 Ay, with My=: 170, 180 GeV as %
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Results _ o

_Acp(B—*X5+dV) with My=: 170, 180 GeV as % o0
« Ady, and p(B — X, ) have a SM :Z

Zv;lp} + H.c prediction essentially zero with small theoretical >
error. ~ 25 1
A measurement of 2.5 + 0.5 % ford -p(B — X, ;7) &=
would provide 5 sigma evidence for physics 5
beyond SM. 7
Feasible to observe at BELLE-I. )
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Scalar Potential for SHDM 5 5 5
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6 complex parameters and only one will be the remaining - U) U, - U},
CP-violation parameter and appear in charged Higgs mass matrix. i = Ut fi= - Ut 4i = Ui,
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CP-asymmetry observables

* Direct CP—asymmetry(&i)(gI:d)y )

» CP-asymmetry difference(A < )

* Untag-asymmetry( o/ (B — Xsra?))

Ady, = ‘Qf?i(s? B ‘Qfgfsy

QQ[XSJ/ + RdS tQ[)(a’ Y
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‘Q[CP(B —> XS+d}/) —

B for neutral B mesons: ¥, .
B, B for charged B mesons( B™,B7): ﬂ)ig(d)y

B—X/X;y in models with three Higgs doublets
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GIM-like mechanism for CP-asymmetry

U.U.
XZYZ* — _ —;l i2 ,
; U11U12
ZIm(XiK*)f(MH;) = - [(Im(U], Upy)f(My,) + Im(U Uy )f(My)]
i=2 U11U12
In the case of My = My, such result will be = — —— Im(5,)f(m) =0
because Im(X,Y}) = — Im(X;YY). e
o Hadroni '
BELLE-Il SM prediction 2dronic Leptonic — Sum of
tag tag exclusives
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