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é let leaf through the 

book of memoryé



é1953é



In 1953 G. 

Gamow wrote 

to F. Reines: òIt 

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 

the Earth.ó



F. Reinesanswered to 

G. Gamow: 

òHeat loss from 

Earthõs surface is 50 

erg cmĬ2 sĬ1. 

If assume all due to 

beta decay than have 

only enough energy 

for about 108 one-

MeV neutrinos cmĬ2 

and s.ó



Heat power of the Earth

mW / m2

REFERENCE
Continents Oceans Total

qCT [mW m-2] qOCS[mW m-2] Q (TW)

Williams  et al., 1974 61 92 43 Ñ6

Davies, 1980 55 95 Ñ10 41 Ñ4

Sclater et al., 1980 57 99 42

Pollack et al., 1993 65 Ñ2 101 Ñ2 44 Ñ1

Hofmeister and Criss, 2005 61 65 31 Ñ1

Jaupart et al., 2015 65 107 46 Ñ2

Davies and Davies, 2010 71 105 47 Ñ2

Davies, 2013 65 96 45

Lucazeau, 2019 66.7 89.0 44

ÅHeat power of the Earth Q [30-49 TW] is the equivalent of ~ 104 nuclear 

power plants.

ÅThe conduction is not the only way of Earthôs cooling: convective motions are 

responsible for significant fraction of surface heat loss.

ÅThe quantitative assessment of heat transport by hydrothermal circulation 

remains a difficult task.

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

in the oceans.



Geo-neutrinos: anti-neutrinos from the Earth

U, Th and 40K in the Earth release heat together with anti-neutrinos, in a well-fixed ratio:

ÅEarth emits (mainly) antineutrinos      whereas Sun shines in neutrinos

ÅA fraction of geo-neutrinos from U and Th (not from 40K) 

are above threshold for inverse bon protons:

ÅDifferent components can be distinguished due to different 

energy spectra: e. g. anti-nwith highest energy are from U

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

p e n 1.8 MeV+n+ ­ + -








































