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Spark counting technique of alpha tracks on an aluminum oxide film
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Etching Characteristics of Nuclear Tracks in CR-39 Plastics

Takao Tsuruta and Ginko Isobe, Hoken Butsuri, 19( 2), 133~139 (1984)

In using CR-39 plastics for individual neutron dosimeters, changes of etching efficiency cause
significant error in dose estimation. Etching efficiency is subject to a number of parameters.
In this study the influences of the parameters were examined by measuring the diameters of
etch-pits formed by alpha-particles and enlarged by aqueous solutions of 25-35% KOH at 55~
65°C for 4 hr. It has been observed that diameter changes at the rate of 8.3%/°C in tem-
perature, 8.2%/wt% in concentration and —0.60%/day in time after preparation of etchant.
The diameter is unaffected by the supplying of up to 280ml//, of distilled water for evapora-
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tion of etchant or by increase up to 5g// of CR-39 dissolved in etchant. The magnitude of
possible error has been estimated by parameter as well as in general, so as to obtain sugges-
tions for improving etching treatment.
Neutron Dosimetry with Boron-Doped CR-39 Plastic

Takao Tsuruta and Norimichi Juto, J. Nucl. Sci. Technol, 21(11), 871~876 (1984)
As a highly sentitive, simple and non-radioactive neutron dosimeter, CR-39 plastic plates
doped with a boron compound : ortho-carborane were prepared. After thermal neutron irra-
diation, the plates were etched in an aqueous solution of 30% KOH, at 60°C for 2 to 16 h.
The etch-pits generated by °B(n, @) "Li reactions were then counted using an optical micro-
scope or an automatic track counting system. The density of the etch-pits on an irradiated
plate increases with the etching time. When the etching time is kept constant, the etch-pit
density is proportional to the irradiated thermal neutron fluence. The proportional constant
is termed “sensitivity”, which is 4.2x107* for a plate containing ortho-carborane at a con-
centration of 0.5% by weight and for etching time of 16 h. By considering background counts,
a thermal neutron dose of 0.025mSv can be measured with this plate. The plates are insen-
sitive to visible-, UV-, X-, 8- and v-rays and are easy to handle because the detector and
converter are incorporated. There is no possibility of underestimating the dose equivalent due to
fading. Furthermore, the isotopes of boron are not radioactive and thus are radiologically safe.
High Temperature Etching Characteristics of Nuclear Tracks in CR-39 Plastics

Takao Tsuruta and Yoshimi Fukumoto, Hoken Butsuri, 20( 1), 25~31 (1985)
There is growing demand for shortend etching time of CR-39 plastics for practical use in in-
dividual neutron dosimetry. Generally, etching at high temperature makes this possible,
though it has a tendency to roughen the detector surface. In this study the etch-pit diameter
and surface were examined using CR-39 plates irradiated with alpha-particles and etched
with aqueous solutions of 15 or 30wt% KOH or NaOH at 60-90°C for 0.4-20 hr. It has been
observed that etching time can be reduced to less than one tenth as a result of a rise from
60°C to 90°C without enhancement in surface roughness. Taking 30wt% KOH, 90°C as the
optimum etching conditions, the diameter changes at the rate of 9.8%/°C in temperature, 7.6
% /wt% in concentration and —1.0%/day in the time after preparation of etchant.
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