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ABSTRACT
The accuracy of track diameter for (LRI16R11511, CN85 and CR39) are measured
in the present work. Comparison for the responswecis studied regarding the relation
between the growth of the diameter (Vd ) and trergyofalpha particles for different
detectors with the given processing paramefers. conclusion: alpha particles with
energy 4 MeV give the better results.CR39 tracledet is more effected by the energy of
alpha particles and the response to register thegetparticles than the other detectors used.
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1. Introduction

Latent tracks are damage zones created by eneetige particles in insulating solids
termed as solid state nuclear track detectors (E88)T. These damage trails show increased
chemical reactivity. Chemical etching transformses#n damaged trails into permanent
structures called ion track.(SSNTE) have found applications in different branchesaénce
[1] . One of the challenging tasks in the applmatf (SSNTDs) is the accurate measurement
of the depth and diameter of the tracks [2,3] recti measurements of alpha-track depths are
usually performed by optical methods. While measiemts of track-opening diameters are
relatively straightforward, some researchers miwg#d or prefer direct measurements of track
length. One approach involves the breaking of (SBNJ to reveal the lateral images of the
tracks for direct measurements [4] and anotherlv@gothe use of confocal microscopy [5] .
Due to the numerous applications in cosmic-ray istiénd many other areas of applied
science , a number of researchers have studiekitfacmation mechansim and other related
processes , e.g. annealing and etching of nuciaekds [6-11] . Recent years have witnessed an
increasing use of (SSNTB) in a variety of fields such as cosmic rays expents, nuclear
reactions, space research and dosimetry applicatidre wide spread use of (SSNEPis due
to their unique features, e.g. low cost, less weitjiteshold nature, no electronics requirement
and integrated response [6,7,12] . Improvementhi @anderstanding of track formation
mechanism and related processes will further witles application spectrum of these
detectors.
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This paper prsents results, of a set of systemeaperiments carried out to
study the response of (LR115ER11511, CN85 and CR39) which exposed
many sheets from each detector to different eneegycally incident alpha
particles. And from the knowledge of accuratetietes between energy of
alpha particles and track diameters, response sanve verification of the good
uniformity of the materials are obtained .

2. Experimental
The detectors used to study the response to afptiales are (SSNTB),
LR115, CN85 (manufactured by Kodak, Path-Frareed, CR39
(manufactured by SGL Homalite copration, WilmintI$A) [12]. (SSNTDs)
used in the present study is cut to size (1.5onf)pieces. These detector
samples are irradiated with normal incident alpagigles from radioactive
source . This source is supplied by the (Radivadttd., Amersham.
England ) . After having been exposed to alphagestwith energies from
(2to 5.5)MeV step (0.5 )MeV under normal ingide through a collimatar
The alpha-source employed in the present study s source with main
energy £€5.5 )MeV undervacuum.
Normal air is used as the energy absorbernitraiothe final alphaenergies
incident on detector . A relationship between tipdha@ energy and the air
distance traveled by an alpha particles is theesfi@eded . After irradiation, the detectors are
etched in a ( 2N ) aqueous solution of
NaOH maintained at (60+0%) by a water bath for (70 )min. . The detector
were then taken out from the etchant, rinsed wigtilldd water and dried in air.
The observation of induced tracks diameters isezhout using transmission
optical Leitz microscope .

3. Resultsand Discussion

After having cut the solid state nucleack detectors into small pieces and
dividing it into four sets (LR11%; LR11511, CN85 and CR39), then irradiated
by alpha particles from tH&'Am source for different energies ( 2 - 5.5 )MeV
step (0.5).
The variation of mean tracks diameter as a funatiathe energies of alpha

particles for the four (SSNTB) employed in the present studies are shown in
Table( 1) . And the variation of growth of dianre#s a function of energies of
alpha particles for the same four (SSN$Dare shown in Table (2) .

The etch pit diameter spectra for normally incid@nb) MeV alpha particles for
(LR1154, LR11511, CN85 and CR39) are shown in Figure (1) to Figéde
respectively . It is noted that each spectra costavo parts of track diameters.
The first part is due to the main alpha particléth weak position at (3.pn

and contains diameters that are below{ré jor (LR1151, LR11511 and

CNB85) detectors. While the peak position at (@%ynd contains diameters
that are below (9m for CR39 detector ,the second part that conthmsigher
diameter is produced by the scattered alpha pastidFigure (5) shows the
relation between track diameter and alpha partetesgy for different
detectors. Figure (6) shows the relation betweewtr of diameter (Y= average of
track diameter / etching time ) and energy of alpagicles . The results show
that ( for all detectors used ),track diameteraases with the increasing alpha
particles energy and after attaining a maximumeailustarts slowly decreasing
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with the increase of the track diameter ( as shiovFigure (5)) and a similar
behavior of growth of diameterg\as it first increases with the increasing track
diameter and then start slowly decreasing afteshiag a maximum value ( as
shown in Figur (6)) . The maxima occur in the ingd(3.5-4.5) MeV.

Table(1): Variation of track diameter with alpha particles energy for
different detectors by using etch condition ( 2N dation of
NaOH at 60°C for 70 min.) .

Energy of alpha Track diameter (um) for detector
articles (MeV) LR115-1 LR115-11 CN85 CR39
2 3.22+0.1: 3.46+0.11 3.69+0.12 5.84+0.14
2.t 3.61+0.1: 4.19+0.1: 4.12+0.1: 6.71+0.1!
3 3.87+0.1. 4.67+0.1: 4.43+0.1: 8.23+0.2:
3.t 4.14+0.1: 5.18+0.1- 5.77+0.1- 9.16+0.3:
4 4.13+0.1: 5.19+0.1- 5.82+0.1- 9.51+0.3!
4.t 4.03+0.1. 5.02+0.1- 5.69+0.1- 9.11+0.3:
5 3.88+0.1: 4.77+0.1: 5.32+0.1 8.89+0.2!
5.8 3.70+0.1: 4.52+0.1: 5.0140.12 8.56+0.2!

Table(2): Variation of growth of diameter with alpha particles energy for

different detectors by using etch condition ( 2N dation of
NaOH at 66C for 70 min.)

Energy of alpha Growth of diameter V=D/t(um/hr.) for detector
articles(MeV) LR1151 LR115-11 CN85 CR39
2 2.76x0.0! 3.00+0.0¢ 3.16+0.1! 5.01+0.1.
2.t 3.09+0.0¢ 3.59+0. 1 3.53+0. 1 5.75+0.1«
3 3.32+0.1( 4.00+0.1: 3.80+0.1: 7.0520.2(
3.t 3.55+0.1: 4.44+0.1. 4.95+0.1: 7.85+0.2°
4 3.54+0.1: 4.45+.0.1. 5.00+0.1. 8.15+0.3(
4.t 3.450.1( 4.30+0.1: 4.88+0.1. 7.81+0.2°
5 3.33+0.1( 4.09+0.1: 4.65+0.1: 7.62+0.2.
5.8 3.17+0.0¢ 3.87+0.1: 4.29+0.1( 7.34%0.2:
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Fig. 1. Diameter distribution of 5.5 MeV alpha particle energy in LR115-1 detector
sample etch in 2N NaOH solution at 61 for 70 min..
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Fig. 2: Diameter distribution of 5.5 MeV alpha particle energy in LR115-11 detector
sample etch in 2N NaOH solution at 61 for 70 min..
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Fig. 3: Diameter distribution of 5.5 MeV alpha pariicle energy in CN85 detector
sample etch in 2N NaOH solution at 61 for 70 min..
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Fig. 4: Diameter distribution of 5.5 MeV alpha paricle energy in CR39 detector
sample etch in 2N NaOH solution at 61T for 70 min..
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Fig.5:Track Diameter as a Function of Alpha Particle Energy for
Different Detectors
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Fig.6:Growth Diameter(Vd ) as a Function of Alpha Particle
Energy for Different Detectors

4. Conclusions
The following conclusions have been dré&wm the above results:
1) The (LR115E LR11511, CN85 and CR39) are sensitive detectors and
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suitable for integral ( ng ) reaction rate .
2) Alpha particles with energy (4) MeV gives bettesults (in terms of higher
detection efficiency and / or more precise spec#toyn) than other energies.
3) Diameter growth for the tracks is faster in CRI38n CN85, which is faster
than LR115H and the last one faster than LR1I1&s shown in Figure (6).
CR39 track detector is more effected tyrgy of alpha particles and
response to register the charged particles tharbG@f8k detector which is
more than LR1131 and the last one more than LR1I15-
4)There is a relation between the energy of al@ittgtes and track diameter for
(LR1151, LR11511, CN85 and CR39) track detectors, as shown in E{§)r
5) There is a relation between the energgitia particle and the growth of
diameter for all track detectors used in the pres®rk, as shown in Figure(6).
6) When alpha particles traverse the medium, gr@nary ionization follows
the Bragg curve [13] . This can be seengufe(5) and Figure(6). The
maximum point of Bragg curve depends on ype of the detectors.
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