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Abstract- —The calibration method for the detection efficiency of solid state track
detector to alpha is presented, and the detection efficiency of CN-85 and LEXAN to alpha
is measured by this method. The results are 97% and 57% in CN-85 and LEXAN,
respectively. The reason for a better result in CN-85 in not only the high sensitivity but
also the low energy dependency with comparing for LEXAN. The peak detection efficiency
is 3 MeV and 1.8 MeV in CN-85 and LEXAN, respectively.
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Table 1. The Range of a-particle in Plastic Track
Detector with Change of Distance from the Source
to the Detctor '

Th-23(4.668 MeV) Pu-239(5.147 MeV) Am-241(5478 MeV)
Y(mm) LEXAN CN-85 LEXAN CN-85 LEXAN CN-85
0 0023 0021 0027 0024 0030 0027
10 0016 0014 0019 0018 0022 0.020
15 0012 0011 0016 0014 0019 0017
20 0.008 0007 0012 0011 0015 0013
25 0005 0004 0008 0008 0011 0.010
30 0.001 0001 0005 0004 0007 0007
35 - - 0001 0001 0004 0.003
40

R(mm)=expl 1.61,/T(MeV)],
1 < T < 4 MeV
R(mm)=(0.05T+ 2.85)T*(MeV),
4 < T <15 MeV

R_2 /Al- Bragg-Kleeman rule (2)
R, o4 A

eh)

T=Kkinetic energy of the particle in MeV
£, . the density of meterial i

A; . the atomic weight of matenal 1
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Plkg/m’)
[(0.05-T+285) - T**=Y(mm)]  (3)

R(mm)=(3.2X107") -

SOURCE ( $22mm )

R

DETECTOR ( $26mm)

Fig. 1. View of the Source and the Plastic Track
Detector to Measure the Detection Efficiency of’

a-particle.
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s=Rd4/R,
z2=d/R,
Ji=Bessel function of the first kind

Z3tdon, 3Me Hes 7 18 E9 1034
238 JE S Am-241-8 13665+ 133 cpm, Pu-
239+ 9567+ 80 cpm, Tu-2300) 4936+ 39 cpm¥ t}.

Table 3. Exposure Time to reach the Same Fluence
of g-particle to the Detector from three Alpha Sour-

ces,

Exposure Time (min : sec)

Table 2. Geometric Factor and Exposure Time to Y(mm) Th-230 Pu-239 Am-241
reach the Same Fluence of ¢-particie to the Detector 0 2147 1:27 1:00
from the Source. 10 8:.31 4:.26 3:04
20 19:19 10104 6 .57

Geometric N X .
Factor 05 0163 0105 0072 0051 0038 0030 0023 25 27 : 16 14 : 13 948
; 30 36:35 19: 05 13:10

BoowreTine 5 63 o 1 196 B2 BB 6O

fm 35 4520 24:10 16 : 40
40 60 . 26 31:31 21:44
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Table 4. The Result of the a-track Detection in CN-
85 and LEXAN at Various Distance from the Source
to the Detector.

Y(cm)

5 2 25 3 35 4 Ave

Am241 6 26 51 38 2 B B
CNS5 Am239 19 45 3 5% R 2 B B
Am20 32 102 51 6 45 2 19 0 43
Am24l 2% 13 % 13 19 &5 B 19 B
LEXAN Am-239 3 13 19 13 2 38 45 19 23
Am20 13 6 13 26 X 32 13 00 18
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Fig. 2. The Result of the a-track Detection in CN-
85 at Various Distance from the Source to the Detec-

tor.
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Fig. 3. The Result of the a-track Detection in LEXAN

at Various Distance from the Source to the Detector.
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(2.5-N NaOH, 53DC, 1h) (6.5-N NaOH, 53C, 1h)

4. A View of the a-track in CN-85 and LEXAN. (Y=Distance from the Source to the Detector.)
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