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Figure 21: Bounds on the mass of the Higgs boson in the Standard Model. A denotes
the energy scale at which the Higgs-gauge boson system of the Standard Model would
become strongly interacting (upper bound); the lower bound follows from the requirement
of vacuum stability. Refs.[96, 97].

the reconstruction of the Higgs particle.

Once the Higgs boson is found, it will be very important to explore the properties
which reveal the physical nature of the particle. The zero-spin of the Higgs particle is
reflected in the angular distribution of the Higgs-strahlung process which asymptoti-
cally must approach the sin? @ law. Of paramount importance is the measurement of
the couplings to gauge bosons and matter particles. The strength of the couplings to
Z and W bosons is reflected in the size of the eTe™ production cross sections. The
strength of the couplings to fermions can be measured through the decay branching
ratios and Higgs bremsstrahlung off top quarks. These measurements are important
instrumentaria to establish the Higgs mechanism experimentally. Finally, the Higgs
potential itself, which provides the physical basis of the Higgs phenomenon, must be
reconstructed by measuring the triple and quartic Higgs self-couplings [105]. This ap-
pears possible only by exploiting multi-Higgs production in the fusion mechanism at
TeV energies and maximum possible luminosity.
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Figure 12: Simulation of the detection of the Higgs boson in the process
eTe” — Z°h0, from [42]. The various hatched peaks show the signal
expected for a series of values of the Higgs-boson mass from 80 GeV
to 140 GeV. The A° is assumed to decay dominantly to b5; the three
figures show the cases of Z° decay to (a) v7, (b) I*i~, and (c) ¢g. The
dashed and solid unhatched peaks show the standard-model background
without and with a & lifetime cut. The simulation assumes 30 fh~* of
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Figure 4. The number of both signal and back-
ground events for jet parameters ¢ = 0.1 and § =
20° and the indicated values of the thrust angle 8.
The upper row assumes a ratio of Jy/Js = 20 and
the lower row of 50. The background is composed
of bottom and charm contributions assuming 70
% double b-tagging efficiency and a 3 % proba-
bility to count a c¢ pair as bb. The dash-dot line
corresponds to J, = £2 for m,, the full line to
J, = 0 for my, the dotted line to J, = £2 for my
and the dashed line to J, = 0 for m.. All lines are
are normalized to add up to the total background
and all radiative corrections discussed in the text
are included.

differing cuts on the jet thrust angle #. One can
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Figure 1: The ratio of I'(Higgs — yv) computed for two different model choices
for a number of cases. In the case of the ¢0, the ratio of the width predicted in
the presence of an extra heavy generation to that obtained in the MSM is shown.
For the h%, the ratio T'(A” —» 4v)/T{¢° — v7) as a function of mye = mgo with
mao = 400 GeV is plotted. Squarks and charginos have been taken to be as
light as possible without being observable at the /3 = 500 GeV collider. For
the H® two curves are shown. The dot-dashed curve is T{H? < 4¥) in a model
with light charginos (M = —p = 150 GeV in the notation of Ref. 2) divided by
the corresponding width with heavy charginos (M = —u = 1 TeV), keeping the
squarks and sleptons heavy (with masses of order 1 TeV). The dashed curve is
T(H? — vy) in a model, with light squarks and sleptons (given by a common soft-
SUSY breaking diagonal mass of 150 GeV for all squarks and sleptons, with all
oft-diagonal mass terms =et to zero) divided by the corresponding width computed
with heavy squarks and sleptons, keeping the charginos heavy (as specified above).
For the latter two curves, the ratio of widths is plotted as a function of myo for
tanf = 2. The top quark mass is taken equal to 150 GeV for all calculations.
This figure is taken from Ref 12,

l-loop contribution of a charged particle with mass 2 myo/2, approaches a constant
value that depends upon whether it is spin-0, spin-1/2, or spin-1. (The contributions
are in the ratio —1/3 : —4/3 : 7, respectively.) For a light Higgs boson, in the
MS5M the dominant contribution is the W-loop diagram. The next most important
contribution is that from the top quark loop, which tends to cancel part of the W-
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Figure 1: Accuracy of the measured tan 3 (95 % C.L.) for /s = 500 GeV, mys = 200
GeV, & = 60 %, and four integrated luminosities: 25, 50, 100, and 200 fb™! (from

outside to inside).
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Figure 4: Same as Fig. 2, except for mps = 400 GeV.
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