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Abstract

The geomagnetic field tends to prevent low energy cosmic rays from impinging on
the Earth’s atmosphere. The east-west effect on atmospheric neutrinos, a deficit in
the number of horizontal-traveling neutrinos from the eastern direction, arises since the
primary cosmic rays consisting of positively charged particles with energies below a
certain value cannot produce the secondaries. This cutoff effect is well known for cosmic
ray muons, but before now there has been no observation of the corresponding deficit of
neutrinos.

With data from an observation of 414 days, corresponding to a 25.5kt-yr exposure
in Super-Kamiokande, a large water Cherenkov detector, the east-west effect on atmo-
spheric neutrinos has been studied. 287 electron-like and 326 muon-like horizontal-going
events with one Cherenkov ring were collected in the range of momenta at 400 < p. , <
2000MeV /c. The azimuth distributions were consistent with those predicted by 10yr
Monte Carlo simulation, and for electron-like events, the deficit of east-horizontal neu-

trinos has been confirmed.
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Prob(D* > observed) = QZ(—l)j_l exp(—252D*?) (B.7)
7=1

Prob(V* > observed) = 22(4]’2‘/*2 — 1) exp(=252V*%) (B.8)
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