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Tomography of the Earth’s Core Using Resonant Oscillations of
Atmospheric Neutrinos

Takeshi TOGAWA* and Yukio MINORIKAWA*

The resonant enhancement of neutrino oscillations in matter {Mikheev-Smirnov-Wolfenstein-MSW-effect) pro-
vides a beautiful possibility of explaining the deficit of solar neutrino flux. It was shown by us that this effect
also explained the deficit of atomospheric muon neutrino flux in the Multi-GeV energy region. In the present
paper we investigate the possibility to use the MSW effect to perform neutrino tomography of the Earth’s core.
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Fig. 1 The hotizontal axis is the distance R from
the center of the Earth in units of 1000km. And
vertical axis is the density pp,.
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Fig. 2: The hotizontal axis is the distance z from
the surface of the Earth . And vertical axis is the
transition probability. The solid line is the transi-
tion probability P, ., and the dotted line is the
transition probability P,, -, -
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Fig. 3: The Dependence on E/Am? of transition
probabilites P, (solid-line) and P, _,,, (dashed
line). The mixing angle 6 is taken as sin® 20 = 0.04
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Fig. 4: The transition probabilities Pj,_z, (solid
line) and Py, p,(dashed line). The horizontal axis
is the distance from the surface of the Earth in units

of km with the constant matter density 5.0g/cm?.
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Fig. 5: The transition probabilities P, _,, (solid
line) and P,,_,,, (dashed line). The horizontal axis is
the distance R from the surface of the Earth in units
of km with the constant matter density 5.0g/cm?.
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