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Fig. 6.17 Observed zenith angle distribution
of electron and muon events with lepton
momenta above 1.3 GeV/c in the Super-
kamiokande detector, plotted as a ratio to
the rate expected for no oscillations (Fukuda
et al (1998)). The dashed curve in the upper
plot shows the predicted variation for max-
imum v, — v, mixing with Am? = 3x
103 eVZ2. The lower plot indicates no oscil-
lations of electron-neutrinos. The horizontal
scale indicates the neutrino path lengths
through the Earth and the atmosphere, at
different zenith angles.
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Figure 6.18 shows the calculated fluxes of neutrinos at the Earth as a func i
of energy. Although the fluxes at the higher energies, notably from 8B dec

are very small compared with those from the pp reaction, they make substant
contributions to the total event rate since the cross sections for the detectg
employed vary approximately as E3. Table 6.1 shows the results from seveg
experiments, giving the ratio of the observed event rate to that calculated]
Bahcall et al. (2001) in the absence of oscillations. The first two entries a
radiochemical experiments, detecting the accumulated activity of the prod
nuclei after fixed time periods. They offered formidable experimental
lenges, requiring the detection of less than one atom of the product elemen§
day, in a mass of 50 tons (in the case of gallium) or 600 tons (in the casy
chlorine). The gallium experiments SAGE and GNO have a threshold enk
of 0.2 MeV and are therefore sensitive to pp neutginos, which from Fig. %
extend up to an energy of 0.4 MeV.

The remaining experiments have higher thresholds and are not sensitiv
pp neutrinos. The SNO and SUPER-K experiments employ 1 kiloton 0
water and 30 kilotons of light water, respectively, and both measure &
in real time, detecting the Cerenkov light emitted by the relativistic eled
traversing the water using large photomultiplier arrays (sce Fig. 3.134
electrons originate from elastic scattering reactions (rows 4 and 5 Tablg
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