














First, we consider the case in which the charged Higgs is
lighter than the top quark. This is the most studied case,

since significant bounds can already be obtained.

NOTE: In the Type Il and flipped models, radiative

B decays force the charged Higgs to be heavier than
350 GeV, IF there is no new physics. But many

possible versions of new physics can weaken this bound.

Experimenters determine the limit for the branching
ratio for t -> H* b, and then convert into a bound in the
M —tan f plane. They use the MSSM, but abandoning
this assumption makes quantitative, but not qualitative,
differences.
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ing ratios look promising: In the lepton-specific model, branch

In the flipped model, there is no chance of detecting a charged Higgs
with a mass above 200 GeV
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FIG. 7: H* decays for M), = 120 GeV, My = 150 GeV, My = M+ and sin(8 — a) = 0.9. On the left is the
plot for tan 8 = 1 while on the right we set tan 3 = 3. Perturbative unitarity limits are shown.
















Nevutrinophilic Models

In 2001, Ma infroduced the idea of neutrinophilic models.
One Higgs couples to the SM fermions (as in the Type |
model) and the other couples to right-handed neutrinos.
A Z, symmetry in which the right-handed neutrinos and
one Higgs doublet are odd can enforce this. Note that
the Z, symmeiry allows RH neutrino Majorana masses.

Later, Gabriel and Nandi, and Wang, Wang and Yang
did not include Z, breaking and did not include Majorana
masses. This required v, to be O(.1) eV and leads to
a very light scalar (which could manifest as invisible Higgs

decays.









Thus, observation of the charged Higgs will quickly
determine the hierarchy.

Production is electroweak pair production. Davidson
and Logan find that a charged Higgs up to 300 GeV
can be discovered at 5 sigma with 30-300/fb, depending
on the specitrum and lightest neutrino mass

Last month, Akeroyd, Moretti and Sugiyama 1308.0230 updated all of these
results, including the 8,; discovery, and found that measuring the charged
Higgs decays would yield information of the sign of Am?;, and the octant
ambiguity of 6,5 even earlier than the neutrino oscillafion experiments.

In the case with Majorana RH neutrinos, Haba, Tsumura 1105.1409 considered
charged Higgs decays into Majorana neutrinos and looked at the possibility
of observable tracks from long-lived charged Higgs and secondary vertices.















