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In a provious papefl we oconsidered determination of the Umanium cobbe.

ent of rediocactive minerals in solution using pusleaws omulsion, 4n analy=
sis of the observed stars was made and we have shoﬁn that the number of
A=branch stars formed by  ~particles emitted by the elements Razaé,ﬁhzaz,
Po, g end Po,y - successively, was loss thon 1% of the number of Ragpg which
digintegrated during the cxposure (three days)e- This result is in contra-

R prevision of 20% for the referred timo of cxpos=

diction to Re Flament!s
urc. We justified this small number of such stars by tho diffusion of rg
don in the nuclear cmulsion,in analogy with the known® diffusion of anz!
{Thoron)..

idthough it was assumed in Flement's computations that no diffusion
of rodioelements occurred, her rosults have béen used,and methods for ti-
tration of radioactive clements from minerals in solution have been pro-
posed4 which arc based upon thosc resulis,

In the present Note, we put in cvidence the existonce of such diffu-
sion of the radon, Furthermorc, we show that one or both of the descen -
dants of the radon, Pbpyy and Bipyy, suffor diffusion in the nucloar emul
sion,although much less than the radon. The oxistence of diffusion inthe
family of U235'is also pointed oute

The following experiments were made in order to prove these results.

(*) ilso of the Faculdade Nacional de Filosofios



Bxperiment I

We soaked an Ilford G5 plate, 100 micre thick, in a 1/4000 neutral
solution of Brejaubas minera15 » which contains only radioelements of the
Uranium family', and let it dry, Anobher such plate was put in comtact
with the first, the emulsion coatings facing each other, After 8 days!ex-
posure at about 590, the plates were developed and observed. Although the
purpose of the experiment was to pubt in evidence the existence of three-
branch stars in the unloaded plate (produced by the radon escaped from the
loaded one), practically no such stars were observed,

We justified this negative result by the faet that the radon would
have escaped through the very thin layer of air between the plates s as the
air would have a much larger coefficient of diffusion than the emulsion.
So we repeated the experiment, putting vaieline between the emulsions and
pressing the plates against cach other so as to reduce the thickness of the
vaseline layer to a minimum. After 8 days'! exposure, the vaseline was tak~
en from the surface by the use of Xilol and the plate was developed. We
then found that the unloaded plate had about the same number of 3-branch
stars as the loaded one.

Figse 1~ 2 show some of these stars s found in the unloaded plates

Fige 5 gives the histogram of the number of <% -particles in such
stars aga:l.npt. their range, Group A corresponds to the¢X from R’xzaz,gzmp
B to the . from Poyyg and group G to the 4 from P°214’ whowing that such
stars were really produced by the disintegration of radon coming from the
loaded plate.

Besides the 3-branch stars, we found in the unloaded plate a number
of 2-branch stars, each having a single track very near its vertex. The
ratio of 2-branch to 3-branch stars was approximately one to four.

Figse 3= 4 show two of such cvents,

Fig, 6 gives the histogram of the number of tracks in these events
against the range of the &% -particless The groups A and B correspond o
branches of the star and the group 0 to the single track. The mean ranges
show that the first and second groups correspond, respectively, to alphas
from 1%;:1222 and Pozls; the third group corresponds to alphas from Pom.

In the U238 series, between P°218 and Pon there are two beta-cm-



Figs. 1 - 2

Three~branch stars of radon in the unloadsd plate.
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Two-branch stars with a near-by

alpha particle, in the unloaded plate.
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E Fig. 6. Histogrom showing the range distribe
‘Rnyos Popig ution of & - particles in two-branch stars
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itters; Pb214 and B?214 whose half-lives are 26,8 and 19,7 minutes, respoe-
tively, The fact that the ¢/ from Poyy, i separated from those emittedby
Rnpoo and Pooyg shows that either Bipyy or Pb214(or both), suffers diffusion
in the emulsion. This diffusion explains the 2-branch stars observed in

plates loaded with uranium minerals .

We should point out that in a platc loaded with a solubion of ura=
nium mineral a few casecs of 3~branch stars werc observed which had an isol-
ated track at 2 distance of a fow micra from the star vertex. The fact that
one, at least, of the branches of such stars had a mean range of 32 "‘- s COL
responding to Binyy ond Rnplg, ovidences the existence of diffusion in the
family of Up3se ; ‘

As a final observation we would like to indicate the possibility
using a method, similar to thet used in this oxperiment, in order to det-
ermine the radium content of a mineral, cven when it contains Thorium, This
would consist of counting Radon stars in the unloaded plate. Such a possi
bility is being studied,

Experinent IT

In order to climinate the other radioelements which are not of in-
terest to the presont work, we sosked a plate for 3 hours in a neutral sol
abion of radiun salt with a radium conbent of sbout 2 x 10710 gr/ee. Tho
solution was prepared from radium chloride less than two years oldjy the
platc was G5, 100 f thicke The solution should also be free of Ragp3, the
half-life of which is 11.2 days and which could producc A~branch stars.
Therefore, all observed 4-branch stars should originate from Rajsoge Care .
was takon that the amount of Rnppp in the solution at the time the cxposure
started should be negligiblce,

Fig, 7 gives the histogran of the singlo€X -tracks observed again-
st the range; it shows a large group of OK-particles (A) from Ragsg(confir
ming the purity of the salt)e Tho small group (B)¥ is not the result of
inpurities, but is due to alphas from Poyyy, and has a 2-branch ster near-
by (as referred to in Experiment I).

Thorefore, if we assume thet there is no diffusion of radio-elementé!
we should find no 2 or 3-branch stars. Furthermore, after the 7 days'expg
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sure we should find 58 singl¢ track and 42 quadruple stars for a hundred
atoms of Ragog disintegrateds

This is in contradietion to the result of our observation, whichg
ve a mean of 13 single particlesj 0.1 2-branch stars,0,35 3=branch stars and
0.5 4=branch stars(thesc last three figures are not precise,in view of poor
statistics)per 340#. diametor microscopic ficld, This corresponds to 4 qug
druple stars ond 96 single tracks per 100 atoms of Ragag disintegrated.

From the analysis of the results just cited,we find that only about
17% of the radon which disintegrated during the 7 day exposurc(42% of the
radon formed?) was still in the emulsion, producing 2, 3 and 4-branch stars,
the remainder having escaped before disintegration, :

We should observe that, although the above results prove that the
redon diffuscs in the omulsion,the number of 4-branch stars is inconsistent
with the hypothesis that gll radon formed diffuses freely, these stars bee
ing considered as corresponding to cases where the radon does not go more
than a fraction of a micron away from its original position, This is so in
view of the large percentage of radon escaping from the emulsion(lmtlﬁ.dc).
So we conclude that a small fraction of the radon formed(about 8%,as 4%
werc observed to disintegrate producing 4-branch stars),is rotained near
the point wherc it originates,being unable to diffuses The possiblc reason
for this rctention arc being studied,

We are grateful to Dr. Antonio Todesco for help in somec measurec -
mentsy to Mr., Luiz Mochado de Lima for photographsj to Dre Jacques  Danon
who prepared the solutions and to Professor J.Tiomno for helpful discussions.
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