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A practical method for neutron detection by fission track registration—I

Tokusaburo Koshijima
National Institute of Radiological Sciences
(Chief: Dr. Hiroyoshi Iida)
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An easy method for neutron detection with fission tracks in solid was reported. A small amount of
solution of fissionable material was dropped and dried up on a solid. This combination of a solid with
fissionable material was explored its possibility of neutron detection. The fissionable layer formed on a
solid had a thickness of 15—30 mg/cm?® and attached to surface. The uranylacetate, easily obtainable com-
mon reagent, served as a fissionable material. For the track registrating solid, the dosimeter glass (FD-
P8-3, Toshiba) and the cellulosetriacetate sheet were used. To investigate the effect of the thickness of
fissionable layer on the track density, we tried an experiment on detectors that had various thickness of the
layer.

There was a linear relationship between track density and neutron flux. For thin fissionable layer

less than 5 mg/cm?, the track density depended on the thickness of layer. The combination of a dosimeter

glass with uranylacetate had a sensitivity of 1.9 x 10-¢ tracks/nieutron for the Ra-Be source.
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Fig. 1(a) Fission track etch pits in a dusnmeter
glass (% 100)

Fig. 1(b) Background etch pits caused by scratch
in the opposite face of a glass (¢ 100)



Fig. 2 Fission track etch pitsin a Th-, U-doped
glass (Toshiba) (< 100)

Fig. 3 Fission track (small specks) and e track
(fine dots) etch pits in a cellulosetriacetate
sheet. Arrows indicate a bundary line dividing the
coated area (the lower right part) and the non-
coated area (the upper left part)
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Fig. 5 Effect of the thickness of fissionable layer
on the track density in a dosimeter glass com-
bineJ with uranylacetate
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Table 1. Sensitivity of materials exposed to
Ra-Be neutron source

Tracks/ Tracks/
cm?® neutron

Material

U-doped glass | 1.1510* | 1.8%10°% | 10min.

Etching

Dosimeter : ’ - .
glass 1.2%10* | 1.9x10"° | 15min.

Cellulose- | IS | .
triaoetate | 9:9%10°| 1.5x10 20min.
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Fig. 6 Relative sensitivity of natural uranium for
different neutron energies.
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