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TABLE I. Comparison of a-particle counts with ionization
chamber and bolometer.

TAsLE I. Experimental data.

Distance from source to defining area, :
Average counts per second:

(a) Ionization chamber
(b) Bolorneter

20 cm 2 cm

740
660

Sample

Ruggles
Thucholite

Air counter fission
counts/min.

0.52 ~.123
0.18~0.08

Ionization
chamber fiission

counts/min.

0.38 +0.088
0.20 &0.078

0.44 ~0.07
0.19&0.05

of energy. The bolometer was protected from general heat radia-
tion by a shield held at 90'K. The a-particles passed through a
hole in this shield, the opening being 7 mm diameter, in alignment
with the bolometer.

The bolometer was connected to a direct current supply, and

by potential leads to the primary of an audio transformer, the
secondary of which led to a pulse amplifier, and thence to an
oscillascope, and scale-of-1000 counter.

The rate of counting was at a maximum when the CbN was
maintained in the center of the transition, half-way between
normal and super conductivity; it was relatively constant over a
central interval 0.04' wide and fell sharply both above and below
this temperature zone, being reduced approximately to noise
level by an increase or decrease of 0.1'K. The electrical resistance
of the strip was 2' in the normal state at 15'K.

The number of counts per second was also a function of the
direct current flowing through the CbN, being at a maximum for
a current of 40 ma.

The number of a-particles counted with the bolometer agreed,
as shown in Table I, with the number counted with an ionization
chamber and linear amplifier when the ionization chamber was
exposed to the source through a slit system similar in geometry
to that in the bolometer experiments. The ionization chamber slit
was covered with a thin mica ~indow, and the air pressure in the
source tube kept at 0.01 mm.

From photographs of the peaks on the oscilloscope it is estimated
that each individual pulse from the bolometer is about 10 7 volt
high and 10 4 second wide. The maximum signal to noise ratio
was 3 to 1. Since the pulse height may be expected to be propor-
tional to the energy of the n-particle, experiments are being con-
tinued to increase the signal to noise ratio, in order to evaluate
the precision with which the energy of individual particles can be
measured by this method, and to determine the kind of pulses
produced when superconducting bolometers of this and other
materials are exposed to different kinds of particle radiation. The
authors wish to thank Professor Walter Koski and Mr. Carl
Thomas for valuab1e advice and assistance.
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'HE radioactive mineral Thucholite occurs in certain peg-
rnatite dikes in the Parry Sound district of Ontario, Canada.

It contains, along with uranium and thorium, considerable carbon.
Since the mineral, including carbon, was apparently of igneous
origin, it was thought that, if it had originated from a mass of
sufFicient size, the carbon acting as a moderator of fission neu-
trons, a chain reaction might at one time have taken place. If this
were the case, it was thought that there might exist versus normal
uranium a difference in the amount of U'3' fissionable by slow
neutrons.

Samples of thucholite were obtained from the Besner Mine,
Henvey TWP. , Ontaria, Canada. A 2g sample was powdered,

ashed and weighed. Loss including carbon and volatiles was 26.5
percent. A 2.5g sample was powdered, decomposed with HF and
dissolved in HNO3. The residue was dried and weighed and then
ashed and weighed. The loss consisting largely of carbon was 21
percent of the original sample. Filtrates from acid solution of both
samples were added and U precipitated as uranyl ammonium
nitrate after extraction of the sulfide group, Fe, Th, Al, and Pb.
The uranium was reduced to the green oxide and tested for purity
by dissolving a small amount in glacial acetic acid. No visible
residue remained. Total U30s was 7.2 percent of the original
samples. U30s was similarly extracted from a sample of uraninite
from the Ruggles Mine, Grafton, N. H. Both U30s samples were
finely powdered and mixed with 10 percent by weight of Am-
phenol 912 and su%cient solvent to make a mixture which could
readily be painted on pieces of Al fail 10 cmX15 em/4. 5 mg jcm~
thick. The average thickness of U30s was 2 mg /cd. Foils prepared
as above were laid over an air counter. ' The counter was only 40
percent e%cient for U+s and U234 alphas. However, the Ruggles
sample showed a 10 percent greater count than the thucholite
sample. 1.8 kg of para%ne were placed on top of the foil and
counter with a 1 mc Ra-Be neutron source imbedded in the
para%ne 4.75 cm from the foil. The counter pulses were fed into
an amplifier, discriminator and scale of 64 counter. Considerable
di%culty was experienced in reducing the background due to
spurious pulses over the surfaces of the counter insulators. How-
ever, by continually passing dried air through the counter these
were reduced to 0.05 counts per min. with the samples and paraf-
fine in place but with the neutron source removed. Fission counts
by this set up are shown in Table I.

Because of the difhculties experienced with the air counter and
as a check of the instruments used, the foils were reduced in size
to 9.5 cmX12.4 cm so they could be placed inside a propane filled
ionization chamber. The positively charged collector plate was
1.9 cm from the grounded foil. Para%ne and the neutron source
were placed on top of the foil but outside the ionization chamber
with a geometry identical to the former experiment. Pulses were
fed into a preamplifier and video amplifier with a clipping time of
2 microseconds and from there to a discriminator and 64 sealer.
The alpha-counting rate was too high for the mechanical register
to handle but a rate meter read approximately 92,000 counts jmin.
on the Ruggles foil and 84,000 countsjmin. on the thucholite
sample. The fission counts are included in Table I.

The work completed so far is only preliminary and suffers from
too slow a counting rate and insufhcient data. Although the masses
of the samples were within $ of 1 percent of each other, the alpha-
count of the Ruggles sample was 10 percent high due either to
contamination with other alpha-emitters or impurities in the
thucholite sample. However, 10 percent impurities in the
thucholite would be insu%cient to account for the difference in
fission counts. There is a possibility that the thucholite sample
was contaminated with large amounts of Th which would reduce
the fission count without reducing the alpha-count. However this
seems hardly probable. The experimental data would seem to
warrant further work.

It would be interesting to examine the isotope ratios of the
rare earth elements contained in the mineral as well as the ratios
of isotopes of other minerals in the dike.

i H. V. Ellsworth, Rare-element Minerals of Canada, Canadian Eco-
nomic Geology Series 11, 178—186 (1932).

~ Similar to counter described by H. A. Simpson, Jr., Rev. Sci, Inst. 19,
733 (1948) but all metal and glass construction.


