INTREODUCTION

The discovery of radioactivity has brougat about a
revolution in our ideas in physics, and also in our ideas about
the energy contmat of the earth., The esarth has at its disposal
a continucus energy source in its interior which originates from
the divin.egrating muslei of the radicasi’/ve constituents of the
earth's crust, In addition to the heating produced by this
radiation, which contro s the heat conmtent of the earih, we know
from experiments that other effects are prodused in solids, such
as ionization, colonration, luminescence, thermoluminescence,and
even the destruction of the crystal structure of the solid,
Thich of thesc effecis one can find in Nature depends on the

mineral investigated and on the intensity of the rodiation itself

1t was Pearsall (1830} who first showed that a colow
ur was procuced by the action of an electric spark om a colourl=
ess fluorite crystal, and this corresponded to the natural colour
of fluorite; thus a poseible explazationr of the pale colours of
minerals was ¢iscecvered. He colourcd a fluorite crystal, rende-
red colcurless by heating, blue to pink with the spark from a
Leyden jar. dceording to him "Could it not be that the natural
fluorite owes its colour to a specinl struciare 7 Could one not
suppose that Nature employs this some means ang that it is elec-
tricity which produces the colour in the raturzl state ? Both
the natural and artificial colour are destroyecd by heat, and the
colour as well as the phosphorescsznce can be restored repeatedly

by clectricity,"

One can not cdoubt that im his experimeni it was ithe
shert wovelergth ultra-violet light from the spark that produced
the colour and the phosphorescence, which was in fact the therm-
oluminescence, If one substitutes the work radiation for eleci~
ricity in the expression, one can see that Pearsall was as near
te the present day explanation of colouraticon and thermolumine-
scence as might be expected 2efore the discovery of radiocactivity,
The colouration of certain uninerals is particularly indicative df
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a fadioactive affect, and the first suggestion that the natural
colouration of minerals is caused by radioactivity was due to
Siedentopf (1905). The effect of natural racdioactivity on the
luminescent properties of minerals was first recognized in the-
rmoluminescent minerals, i.e. ihose which glow on heating, and
it was assvmed that the initial excitation enrergy was supplied

by the rays from the radioactive substances.

The study of colouration and luminescence has given an
insight about the structure of solids, and of the mechanism of
light emission. For the mineralogist and an earth scientist,
the natural colours of minerals procduced by radiation, as well
as their colourability under artificial conditions, can be of
importance in many respects. The former are the result of a
physical process which has been operative throughout geologic
time, and therefore give, with correct interpretation, inform-
ation about those'procésses in the strata; the later can show
up variations which could not be detected otherwise., Lumines-—
cence analysis is very suitable for the identification of traces '
of impurity which c¢en influence the structure of the mineral,and
can, under certain conditions, depeud on the age of mineral ang
its mode of formation., From experiments on the luminescence and
thernoluninescence of fluorite, an explanation has been given‘of
the dependence of the rare ecarth coantent on the mocde of formati-
on of the fluorite and their cistribution in this mineral (Pri-
ibram ,1956), '

The results in this field arc not so simple to inter-
pret, ar it is not only a guestion of the presence in the mineral
of an elemen? which luminesces or the mineral produces thermolu;
minescence, andd< of how it is buili into the crystal, but also’
of the thermal pretrecatment of the specimen, the presence of impa
urities, and the effect of radioactivity, The present studies
form a part of such investigations which would in a small way
reveal the mystry of the efizcts of radicactive radiations on

crystals;



