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When the fissionable material is placed in contact with the insulators such as glass
and mica, the fission fragment marks a scar on the insulator. The scars on the
insulator can be etched and enlarged by the chemical treatment with the aqueous
solutions of inorganic base (NaOH), inorganic acid (HF), etc. This phenomenon has
been investigated for the purpose of applying it to neutron dosimetry, using phosphate
glass and mica as the insulator, and natural uranium and thorium as the fissionable
material. The fissionable material was first electroplated on a gold foil. The amount
of the fissionable material deposited on the foil was estimated from the alpha spectrum
obtained with with the grid ionization chamber.

The effect of the different etching condition on etching kinetics and the stability
of -the scars have been studied. It has been shown by the fission foil-glase combination
that a good agreement exists between the expected unmber of fissions and the number
of etchpits. Distribution of thermal neutron flux in the reactor (UTR-B) was estima-
ted with this system. The results of the etch-pit counting were in good agreement
with the results estimated with the activation method. A wide range of neutron dose
10mrem to 1000rem may be measured with a single of this type with reasonable
accuracy.
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Fig. 2 Microphotographs of the
Etch-pits on a Phosphate
Glass after each Etching
time.
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