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Abstract

The study includes a description of the shapes of the effects formed in the
nuclear track detector CR-39 due to exposing it with alpha particles, tracking
their growth stages and drawing them using the TRACK-TEST program,
depending on the diameter of the etching track instead of their lengths. The
nuclear impact detector CR-39 with a thickness of 200um was used in this
study, the plastic detector was cut into small pieces with dimensions of 1 x 1
cm? and divided into four groups. Each group contains three slides. Three
groups were irradiated vertically by energies (2.3, 3.3 & 4.3) MeV. These
energies were obtained by attenuating in air by changing the vertical distance
between the CR-39 detector and the radiating source **'!Am, because the
radioactive source emited one energy, to show the hidden effects on the
detector, use NaOH solution with normalities (6, 7 & 8) N at a temperature of
70 © C as a etching solution. The three detectors were etched for each group
with the aforementioned normalities and for successive and selected etch times
ranging between (0.5-10). After each etching process, the detector was washed
with distilled water and dried, then the effects were photographed using a digital
camera mounted on a light microscope to collect images of the specified
energies, standards, and times. Their diameters are then measured using the
scope photo software. The fourth group of reagents is used to find the Bulk etch
rate (VB) by the method of thickness removed for each standard of the standard
used (N 6, 7 & 8). The TRACK-TEST Program [Nikezic and Yu, 2006] was
used with the help of the Green et al. Equation. al., 1982 with its hypothetical
parameters for finding the lengths of the quasi-experimental effects after
entering the program data from the angle of incidence. The bulk etch rate, the
alpha energy, the etching time, and for all the calibres used. The length of the
effect at any skimming time, and by using the semi-experimental lengths that
we obtained from the calibration process, we found the bulk etch rate by the
Lmax method, then compared to the value obtained with the practical value of
the etch rate by the method of removing the fish. The two methods showed a
good match for all the standards used in the research. We also found the bulk
etch rate by a third method, which is the Le-D method, using the practical
diameters and quasi-experimental lengths. The results showed a good match
with the previous two methods. The Residual Range (R ") was calculated based
on the calibration curve (D-Le) from practical diameter measurements and
quasi-experimental impact length measurements that showed good and accurate
agreement of particle range and are largely consistent with the range calculated



from SRIM. After that, V1 and V, which have a direct relationship to the change
in the shape of the etch track with the etching time, were calculated. Then the
track etche ratio was found as a function of the remaining range V (R '). The
results obtained from the change of the trace parameters with the etching time
showed a good agreement with what found. [Al-Hubaity, 2013] as it relies on
measuring the lengths of the effects from direct side-effect images. The
relationship between the track etche ratio and the remaining range was drawn to
find the V (R ') curves for all energies and all normalities to obtain the real
lengths of the effect we made a fitting track etche ratio function as a function of
residual range [Green et. al., 1982] to find the best curve to obtain new
parameters for the equation specified in the Track Test program. It was found
that it does not depend on the energy of the bombing particle, but rather
depends on the type of detector used as found by other researchers. After
obtaining the first new equation parameters obtained from the matching process,
they are used instead of the default parameters in the equation that were defined
in the Track Test program. The effects, their shapes, lengths, and diameters
according to the conditions used in this study by comparing the forms of effects
that we obtained with the forms of the effects of the energies and the times of
etching selected themselves which were found from the Track Test program
with the default parameters of the program. The results showed good agreement
in both methods in terms of the forms of effects and their side effects in addition

to Lengths and diameters.
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