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Fig. 1. Schematics of N-ion irradiation
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Table 1. Physical and chemical properties of CR~

39
Chemical Composition C;,H;50,(allyl diglycol
carbonate)
Specific Gravity 1.32(25°C)
Index of Refraction 1.504(np), 1.501(nc),
1.510(nr)
Transmissivity of 89~92% (for 1/4 inch
Light thickness)
Absorption of UV 15~20% (for 1.7 mm
thickness)

8.1X1075(—40—+25°C)
11.4X1075(—25—+75°C)

Coefficient of Linear
Expansion(cm/°C)
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Photo. 1. Track profile of 60 MeV N-ion in CR-
39, etched for 100 min with 70°C, 209
NaOH.
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Fig. 3. The variation of track diameter due to the
increase of etching time, etched with 70°C,
20% NaOH.
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Photo. 2. Increase of track diameter of N-ions in
CR-39, etched for (a) 100 min, (b) 160
min and (c) 220 min with 70°C, 209

NaOH.
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Fig. 4. The variation of track density due to the
total charge of incident 60 MeV N-ions at
each scattering angle

Table 2. The calculated and measured relative sca-
ttering probability of 60 MeV N-ions by

2um Au foil
Scattering Relative Scattering Probabilityﬂ
Angle(®) calculated measured
4.8 2.78 2.4710.19
5.5 1.61 1.738+0.19
6.2 1.00 1.00
6.9 0.€5 0.6810.16
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Table 3. The detection efficiency of CR-39 for 60
MeV N-ions scattered at the angle of 6.2°
by 2 pm Au foil

Track Density

Charge (tr/0. 667mm2) Efficiency
o,
(nC) Calculated Measured (%)
12 807 434 54
30 2,018 846 42
50 3,363 1,400 42
100 6,727 2,725 41
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Characteristics and Applications of Seild State Nuclear Track Detectors
—The Detection and Dosimetry of N-Ions by CR-39—

Yung-Ho Kang
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Do-Sung Kim
Dept. of Physics, Daegu University

= Abstract=

The optimum etching condition of allyl diglycol carbonate (CR-39) for detecting the 60
MeV N-ions was determined as 70°C, 20% NaOH for 130min, by considering the variations
of track density and diameter. Under these conditions, the maximum detectable track density
was 1.7X107tr/cm?,

Track densities were linearly increased with increase of the total charge of the incident
60 MeV N-ions. By considering the scattring of N-ions as the Rutherford elastic scattering of
point source, the measured relative probability was well consistent with the calculated value.
The detection efficiency of CR-39 was in the range of 54-41% for 60 MeV N-ions of 12nC-

100 nC.



