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Two Higgs Doublet Model(s)

9.1 Symmetry Breaking

Consider a symmetry breaking sector with two Higgs doublets φ1 and φ2 in
the (1,2)+1 representation of SU(3)C × SU(2)L × U(1)Y with potential
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with

∀i ∈ {1, 2, 3, 4, 5, 6} : R 3 λi > 0 (2a)

∀i ∈ {1, 2} : R 3 vi > 0 (2b)

R 3 ξ ∈ [0, 2π) (2c)

and the notation
tan β =
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1. Show that (1) is minimized by
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2. Why do we need a minimum where the upper components of both 〈φ1〉
and 〈φ2〉 vanish?

!!! In order to avoid CP -violation, we choose ξ = 0 from now on.

3. Compute the masses of the gauge bosons from

|Dµ 〈φ1〉|2 + |Dµ 〈φ2〉|2 . (5)
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4. Find the Goldstone bosons by expanding around (4).

5. Show that there are two charged and one neutral Goldstone bosons.

6. Determine the masses of the remaining five physical scalar fields (there
should be two charged and three neutral ones).
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