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Extended Abstract:

In this work, two empirical relations related to the track diameter development of alpha particle
tracks in CR-39 detectors and to the detector bulk etch rate as a function of concentration of etching
solution are suggested and tested. The first empirical equation is a further extension of the equation
suggested in reference [13] to accommodate the relation of the track diameter to both etching time
and concentration effects. The second equation describes the bulk etch rate as a function of
concentration of etching solution. The bulk etch rate is determined by the measurement of the
removed layer method. In the process of developing these two equations, tracks formed on CR-39
track detector by 3 MeV alpha particles are etched at four NaOH etching solution concentrations of
4, 6, 8, and 10 N. The etching solution temperature is kept constant at 70 °C. Digital image
processing method for diameter and detector thickness measurements is used. The study of track
sensitivity measurements resulted is estimating that the optimum etching solution concentration is 6
N at 70 °C.
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The new suggested empirical equation for the track diameter D (microns) as a function of both
etching time t (hr) and concentration N (normal) takes the form:

D(,N)=(aN —2.1)xt*" " with a,=0.59, a,=4.8 and a;=0.67.
-B

The suggested equation for the bulk etch rate Vg (micron/hr) is 7, =4e™ ) with A =
3.0121x10° pm/hr, B = 1.3263%10° and C = 81.41.

Comparison of these two equations with independent published literature experimental results
gives very good agreement.

Keywords: CR-39 detector, Bulk etch rate, Etching Solution Concentration, Empirical equations.
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