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Figure 10.1: Allowed contours in g%° vs. g{f from neutrino-electron scattering and the SM predic-
tion as a function of §2. (The SM best fit value, 2 = 0.23122, is also indicated.) The v,-e [132,133)]
and 7.-e [134] constraints are at 1 o, while each of the four equivalent v, (7,)-e [129-131] solutions
(9v,a = —gv,a and gy,4 — gav) are at the 90% CL. The global best fit region (shaded) almost
exactly coincides with the corresponding v, (#7,)-e region. The solution near g4 = 0 and gy = —0.5
is eliminated by e*e~ — £t£~ data under the weak additional assumption that the neutral current
is dominated by the exchange of a single Z boson.
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Fig. 1. The ete™ — hadrons cross section as a function of center-of-mass energy. This curve was
drawn before LEP start-up in 1987. At that time the Z mass was measured to be around 92 GeV
with an error larger than 1.5 GeV. The dotted line represents the born approximation prediction
for three species of light neutrinos. The full line includes the effect of initial state radiation. The
dashed line represents the effect of adding one more type of light neutrino with the same couplings
as the first three. It is clear from this picture that the cross-section at the peak of the resonance
contains most of the information on the number of light neutrino species.
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Fig. 4. The ete~ — hadrons cross section as a function of center-of-mass energy, as measured
by the LEP experiments. The curves represent the Standard Theory predictions for two, three and
four species of light neutrinos. It is clear from this picture that there is no further light neutrino
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