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Antineutrino astronomy and geophysics

Lawrence M. Krauss’, Sheldon L. Glashow' & David N. Schramm*

* Lyman Laboratory of Physics, Harvard University, Cambridge, Massachusetts 02138, USA
T Department of Physics, Boston University, Boston, Massachusetts 02215, USA
¥ Department of Physics and Astrophysics, Enrico Fermi Institute, University of Chicago, Chicago, lllinois 60637, USA

Radioactive decays inside the Earth produce antineutrinos that may be detectable at the surface. Their
flux and spectrum contain important geophysical information. New detectors need to be developed,

discriminating between sources of antineutrinos, including the cosmic-background. The latter can be
related to the frequency of supernovas.

That the Earth is a source of antineutrinos was first pointed
out by Eders® and Marx and co-workers*®. Marx in particular
was the first seriously to 1nvestlgate the detectlon of terrestrial
neutrinos and to recognize the importance of both resonant
capture and inverse 8 decay of terrestrial antineutrinos in detec-
tion”. But a detailed analysis of the geophysical implications of
the problems of measuring the actual flux of terrestrial anti-

neutrinos has not been performed.
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Terrestrial neutrinos

Gernot Eder

Show more
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Abstract

Arguments are given for a remarkable abundance of radioactive elements
within the earth. Methods are discussed in order to measure this
abundance by neutrino experiments.



GEOPHYSICS BY NEUTRINOS*)

| -~ G. Marx
Institute of Theoretical Physics, Roland Edtvds University, Budapest

A review of the possibilities for the chemical explbration of the central regions of the Earth
is given, making use of the antineutrino flux produced by natural radioactive isotopes.

1. INTRODUCTION

It was suggested many years ago that the neutrino and antineutrino luminosity
of different celestial bodies might provide means of exploring the internal structure
of these objects (see e.g. [1]). Due to the enormous mean free path the neutrinos and
antineutrinos provide valuable direct information, which is not available with other
methods. Searching the Sun with a neutrino telescope is well under way [2]. The
present paper is concentrated on the second important task of neutrino physics: the
Earth. The idea of observing terrestrial antineutrinos is not a new one [1, 3, 4, 5]-
Here a review of different experimental possibilities will be given.

Czech. J. Phys. B 19 (1969) 1471
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Art McDonald, Neutrino 2018
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Diversification of deep underground labs

The deep labs of the world were originally set up in underground sites such as mines or
road tunnels to do rare-event astroparticle-physics research. Recently however, writes
Louise Mayor, many labs have diversified into new areas. Shown here are 10 major
underground labs - five sited below mountains and five down mine shafts — and the
types of research currently underway in them. Projects planned for the future are
. not included. The reason for locating labs in such places is that the rock above
g Komioka Cbsevatary, "'"k"'*" = @ stops most of the cosmic-ray-muon flux present on the Earth’s surface from

Canfranc Underground Obsew atory, &-\.,"-dp- reaching them. The rock’s effectiveness is measured in “metres of water
equivalent” (m.w.e.), where 1 m.w.e. corresponds to an amount of rock with

hs—m
k’*@ ® * the same cosmic-ray-muon stopping power as one metre of water.

Modane Underground Laboratory, France

X & O3
u{'wggvngmd Laboratory, China EP él‘]éﬁ ﬁ‘
. gw

\ neutiing physks ® radiodating I I
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, dark-matter detaction *. biophysics Filot Plant
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W sath scisnces —r— Boulby Underground
@ e \, uo:am; w
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