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R. Barbieri et al. /Nuclear Physics B 585 (2000) 28-44 37

negligible interference of the KK towers. For small values of 1 /R there is however the
possibility of a transition ve -» VKK using the MSW effect, which is compatible with the
solar data [20]. It requires 1 / U « 3 x 10~3 eV and a mixing with the KK states determined
by £2 ^ 0.01, or mi «s lO"*4"*"5^ eV, so that a fit of SK atmospheric data requires £3 ~ 2.
When the parameter fi of Section 4 is specified for the electron neutrino and with the
solar density profile, the resonant MSW conversion mentioned there (ju. positive, small £)
takes place and suppresses the different components of the solar ve spectrum as possibly
observed by the various solar neutrino experiments.

7. Special features of the proposed solutions

Some alternative descriptions of the atmospheric neutrinos appear possible. The crucial
point, however, would be to indicate precise signatures of such solutions visible in
appropriate neutrino experiments. To this purpose Fig. 4 is of interest We give there, versus
L/Ev, the probabilities PMM, and P^ that correspond to the fits of the SK results shown in
Fig. 3. A few features of these plots might be relevant for an experimental discrimination
of the various possibilities.

1. The absence of a first clear dip in the L/E v-shapc of Pp^ is a characteristic of the
KK fits that we have discussed at intermediate and big £, at clear variance with the
shape of PMM in the standard v^ -» vT interpretation of the data.

2. The non-standard transition from unoscillated to oscillated atmospheric neutrinos
requires a L/Ev -range longer than the standard one and even the one that would
be produced by neutrino decay [28-31]. Therefore, unlike what happens in the
standard case, a good fit of atmospheric data significantly constrains the outcome
of vM disappearance experiments. For example the on-going K2K experiment [32]
should observe only 65% -=-85% of the events with respect to the no-oscillation case,

(LI disappearance ^agpMWnee

10T

Fig. 4. The i 3 ^ (a) and PM r (b) that give the best SK fits (see caption of Fig. 1 for colour version).
Continuous blue line: standard v^ -*• vT fit. Dotted red line: v^ -»• VKK fit with intermediate § = 1/2.
Dashed green line: PM -> vT, PKK fit with large ^.
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FIG. 3. Exact survival probability for vi versus L/2E in units of R2 (as it is explicit in
the argument) for three different values of £. Dotted lines represent the continuos approximation
discused in the main text. Note that only the low £ limit has a periodic behaviour.
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FIG. 4. Here we show an amplification of the survival probability for the £ = 0.1 case showed
in figure 3. Note the large number of wiggles produced by the oscillation of consecutive levels in
Eq. (9). We also depict the continuos limit (dotted line) for comparison.
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