PHysics BEYOND THE STANDARD MODEL

Exercise Sheet 8 - Solutions

Exercise 1: MSSM Higgs Masses
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The potential is minimised for < Hi >= —, <H2>= — and < H?>=< H}>=0 (*):
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1) Masses of the pseudo scalar Higgs boson A and of the Goldstone boson G from terms
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2) Masses of the scalar Higgs bosons h, H from terms oc R?, R3, Ry Ry:
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The masses of the two scalar Higgs bosons are maximal for M, — oo. We obtain an upper
bound by expanding the mass of the light scalar in 1/M3.
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3) Masses of the charged Higgsbosons H* and of the charged Goldstone bosons G*:
We rewrite |HZ? = (H?)1(H?) and |H}|? = (H3)T(H3) to obtain the potential of the
charged Higgs bosons in matrix notation.
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We can see that the mass matrix of the charged Higgses has the same form as the mass
matrix of the pseudo scalar.
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We thus find two charged massless Goldstone bosons and two charged Higgs bosons.
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