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*** summary of H+ current limits: from top decay

*** Projections: Ian Lewis’s Seattle talk

At low tan�, signals of interest are decays of A0/H0 to charginos or neutralinos (this depends strongly on
SUSY model spectrum assumptions). Also decays A0 ! Zh, H0 ! hh, H0/A0 ! ��, and H0 ! WW are
of interest.

1.6.3 Projections for e+e� machines

At an e+e� collider, the cross section for e+e� ! Z⇤ ! H0Z is suppressed by cos2(� �↵) compared to the
cross section for a SM Higgs with the same mass as H0. In the decoupling limit, the associated production
cross section for e+e� ! Z⇤ ! H0A0, which is proportional to sin2(� � ↵), is maximal, but requires
associated production of two heavy particles, limiting the kinematic reach to half the collider center-of-mass
energy (similarly for e+e� ! H+H�). Charged Higgs pair production, e+e� ! H+H�, is a pure gauge
process and hence also unsuppressed. With su�cient luminosity, the discovery reach for these states at an
e+e� collider is thus close to the kinematic limit,

MH+ <
p

s/2, MH0 + MA0 <
p

s. (1.23)

Because the mass splitting between H0 and A0 is typically small in the decoupling region, the reach for
either of them is roughly

p
s/2.

*** some numbers?

*** characterization / tan beta measurement?

The same considerations apply to pair production of these states at a high-energy muon collider via elec-
troweak processes. We discuss resonant production via the direct H0/A0 coupling to a muon pair in the
next section.

1.6.4 Resonant production at a muon collider

The neutral heavy Higgs bosons H0 and A0 can be produced as s-channel resonances in µ+µ� or �� collisions.

If the heavy Higgs bosons H0 and A0 are not very light, resonant production at a muon collider may be
the best opportunity to study their properties in detail. This was studied in Ref. [?] for the “Natural
Supersymmetry” benchmark point of Ref. [?], which has MA0 'MH0 ' 1.55 TeV and tan� = 23. The mass
di↵erence between A0 and H0 is about 10 GeV and their decay widths are around 20 GeV.

The parton-level analysis [?] was based on a center-of-mass energy scan over a 200 GeV range centered at
1550 GeV in 100 steps, collecting a total of 500 fb�1. Signal and background cross sections in the bb̄ and ⌧⌧
final states were computed using PYTHIA6 modified to include a Gaussian beam energy spread of 0.1%. The
overlapping lineshapes were then fitted with two Breit-Wigners in the bb̄ final state (a single Breit-Wigner
is ruled out at high confidence) allowing extraction of the masses to ±0.5 GeV, the widths to ⇠ 3.5%, and
the peak �⇥BR(bb̄) to 9% for the two states. The ⌧⌧ channel can then be used to measure BR(⌧⌧)/BR(bb̄)
with an uncertainty of about 10%. As a bonus, decays of H0 and A0 to charginos or neutralinos may provide
the largest sample of the heavier ones of these particles, whose direct production cross sections can be quite
small at lepton colliders [?].
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