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ABSTRACT

A lot of research has been depending in the study of the geometric shape of the track and
determining its parameters on the direct measurement of the track length from the profile (longitudinal
section) images of the etching tracks in the detector. Because obtaining the track profile Images is
difficult compared to its opening diameter images, we have proposed in the current study an
alternative method, namely the track diameter-length (D-L.) calibration method, which is based on the
direct experimental measurement of the diameter of the etched tracks rather than its length. Based on
this method, the lengths of the tacks, their parameters and shapes were found, as well as the effect of
the temperature of the etching solution on these variables. The PDAC CR-39 detector was irradiated
by alpha particles from **'Am source with the energies 3.5, 4.1. 47 & 5.3 MeV under normal
incidence, and then chemically etched in a 6 N of NaOH solution at temperatures of 60, 70, 80=1°C
for different periods of time. It was observed that the track diameter grow rate (Vp) increases
exponentially with the temperature of the chemical solution, While it linearly decreases with the
increase of the alpha particle energy for the different etching temperatures. By inserting the
experimental data, which are the values of the bulk etch rate (Vg), alpha particle energy and
experimental etching times in Track Test' program [Nikezic and Yu, 2006], the D-L. calibration.
From these curves, the semi-empirical lengths of the corresponding track diameters where measured at
the experimental etching times for the energies of the alpha particles at different temperatures of the
etching solution were extracted. By determining the track lengths and the residual range of the alpha
particles, the track etch rate (V1) and the etch rate ratio (V) were calculated, which in turn strongly
correlated with the changes in the shape of the etched track with the progress of the etching process.
We conducted the fitting process of the etching rate ratio as a function of the residual range V(R') for
the corresponding alpha energies according to the Green, et al (1982) equation using Matlab software,
and the coefficients (constants) of the equation were determined by finding an optimum curve. The
"Track Test" program was then used to draw the longitudinal sections of the alpha particle tracks in
the detector CR-39, and their development stages were determined for the studied energies and etching
temperatures by using the V(R") function of Green with new coefficients resulting from the fitting
process, as well as using the other experimental data. The results were consistent with the results of
other studies based on the direct measurements of the track lengths.The results were obtained from the
direct measurements of the tracks diameters clearly showed the phases that the track shape passes
through, which are largely consistent with the results of other studies produced by the direct
measurements of the track length. However. it can be said the D-Le calibration method is easy and is
an alternative to the method of the track length measurement, and does not require to get the profile
images (Longitudinal sections) of the etched tracks and to follow-up and make measurements on them.
The advantage of this D-Le calibration method is that it gives variable values for the track etch rate
(V1) with the etching time for the single energy of the alpha particle, which is related to the actual
changes of the track parameters and its shape development produced by the direct experimental
measurement of the track length. These real changes cannot be obtained by the measurement of the
tracks diameters using the well- known equations, which are adopted in most of the research in this
field because it gives one fixed value for the VT for the single specified energy of the alpha particle
with the progress of the etching process. So, this method can be considered a good way to find the real
changes in the shape, the length as well as other parameters of the etched track.
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