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Summary of the last lecture
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The 2HDM Higgs potential

We take CP-conserving and soft Z,-breaking potential: \s = A\; = 0, m?, and \s are real.
Vasiom (D1, &, &, d1) = m? &7 &, + mil, dId, — m?, {®] b, + b}
(O] + TA(0F02)7 4 2u(0]0r)(]02)
+ A (0] ) (] by) + %As{(cbjcbz)z + (o)}

Theoretical constraints: Ay > 0, A2 > 0, A3 + A4 + As + 2/ A\, > 0
Conditions for potential extrema:
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Mass eigenstates

Rewrite ®; and @, in real and complex fields
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Express the potential in (¢1§)’ (45}2)’ (;“2)
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Mass eigenstate A
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Summary of the last lecture
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Mass eigenstates h and H

2 2 2
1 Mot = Asva —mip A Asvive
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Potential in mass eigenstates:

Vanom = mﬁi HYH™ + 1Emf\Az + 1Em,%,HZ + 1Emﬁhz + cubic, quartic terms
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Two-Higgs-Doublet Models (2HDM)
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Higgs Basis: ¢, ® |
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Two-Higgs-Doublet Models (2HDM)
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The Kinetic terms: Ly,
Lin = >_,(D"®))'D, @
Gauge boson masses (EWSB)
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Two-Higgs-Doublet Models (2HDM)
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Higgs -gauge boson Interaction and the Sum Rule } 7 g2, = (ghg, )’
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Two-Higgs-Doublet Models (2HDM)
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The Yukawa terms: the general form
Ly = Q° (T Py + AL )y + Q7 (T ) + Afd Jufy + L7 (X, + Ajd L )l +He

—Lu 3 i 7L8; + fifi 2% Af + ifiy’fi 5 Al arbitrary A = FCNC
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