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    V. A. Naumov

    Physics of Atmospheric Neutrinos

    Abstract

    The lecture reviews the physics of neutrino production in the
    atmosphere, the detection methods, and the results obtained
    with large underground neutrino detectors.

    Contents of the lecture.

 1. Introduction. The role of atmospheric neutrinos (AN) in
    astroparticle physics.
 2. Mechanisms and the main features of neutrino production in the
    earth's atmosphere at low, intermediate, and high energies.
 3. A short review of calculational methods.
 4. Sketch of numerical results. Comparison between different
    models and analysis of uncertainties.
 5. Verification of the AN flux calculations with the cosmic-ray
    secondaries in the atmosphere and ground level.
 6. Underground muons as a tool for the AN flux normalization.
 7. Detection methods. Description of the largest underground
    neutrino detectors. Neutrino-induced events classification.
 8. Search for neutrino oscillations in underground experiments.
 9. Results from the detectors Kamiokande, IMB, NUSEX, Frejus,
    SOUDAN 2, MACRO, and Super-Kamiokande. Interpretation of the
    data in terms of neutrino oscillations.
10. Other explanations (proton decay, neutrino decay, FCNC,
    neutron background, etc).
11. Conclusions.
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Catching Neutrinos
About once every 90 minutes, a neutrino interacts in the detector
chamber, generating Cherenkov radiation. This optical equivalent of
a sonic boom creates a cone of light that is registered on the
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physicists what kind of neutrinos interacted and in which direction
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RUN       1743
EVENT      188
DATE  96-May-31
TIME   21:43:51
TOT PE: 74546.4
MAX PE:   251.8
NMHIT :  8374
ANT-PE:  1719.3
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NMHITA:   239

RunMODE:NORMAL
TRG ID :00001011
T diff.:0.467E+05us
       : 46.7    ms
FSCC:           0
TDC0: -1129.0
Q thr. :   0.0
BAD ch.:  masked
SUB EV :  0/ 0

NUM         33
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