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In 1953 G.
Gamow wrote

to F.Reines 0 |
just occurred to
me that your
background may
just be coming
from high

energy beta
decaying
members of U
and Th families

In the crust of

t he Earth.




F.Reinesanswered to

G. Gamow: o LR
oHeat | oss from
Earthodos surf.ace

ergcm A 1

If assume all due to
beta decay than have
only enough energy \‘f:
for about 13 one- |
MeV neutrinos cnh 2 \\};‘
and s. 0 \



“Heat power of the Earth
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In the oceans.
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conduction 1 s
responsible for significant fraction of surface heat loss.

A The guantitative assessment of heat transport by hydrothermal circulation
remains a difficult task.

A Heat flow observations are sparse, non-uniformly distributed and not reliable

not

t he

A Heat power of the Earth Q [30-49 TW] is the equivalent of ~ 104 nuclear
power plants.

only way

Continents Oceans Total
REFERENCE
der MW mM?] | gocs[MW m?] Q (TW)
Williams et al., 1974 61 92 43 N6
Davies, 1980 55 95 N 10 41 N4
Sclater et al., 1980 57 99 42
Pollack et al., 1993 65 N2 101 N2 44 N1
Hofmeister and Criss, 2005 61 65 31 N1
Jaupart et al., 2015 65 107 46 N2
Davies and Davies, 2010 71 105 47 N2
Davies, 2013 65 96 45
Lucazeau, 2019 66.7 89.0 44




Geo-neutrinos; anti-neutrinos from the Earth

U, Th and #°K in the Earth release heat together with anti-neutrinos, in a well-fixed ratio:

Decay Ti/2 FEmax @ Ev EH

[10° yr] [MeV] [MeV] [kg's™"]  [W/kg
238 — 20°Ph + 8 “He + 6e + 60  4.47 3.26 51.7 7.46 x 107 0.95 x 104
232Th — 298Ph + 6 *He +4e + 40  14.0 2.25 42.7 1.62 x 107 0.27 x 10~*
YK - Ca+e+v (89%) 1.28 1.311 1.311 2.32 x 10® 0.22 x 107*

AEarth emits (mainly) antineutrinos @_ ~10°cm™s™ whereas Sun shines in neutrinos

AAfraction of geo-neutrinos from U and Th (not from 4°K)
are above threshold for inverse b on protons:

n v - m 1:8 Me\

ADifferent components can be distinguished due to different
energy spectra: e. g. anti-n with highest energy are from U

ASignal unit: 1 TNU = one event per 1032 free protons/year




























































