Vol. 24 (1987 Py N S R i

X

BEEe/ln—2K%0 CR-39 FSXFuv b
D a FIF(CXT DERADRE

B B B K

Measurements of Critical Angle for Alpha Particles in
Cellulose Nitrate and CR-39 Plastics
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CN-85 cellulose nitrate films and CR-39 plates were irradiated with a-particles possessing
energy from 2.4 to 4.7 MeV. Then CN-85 and CR-39 were etched with aqueous solution of 10%
NaOH, 60°C and 30% KOH, 80°C, respectively, for 30-120 min. Bulk etching rate Vs was 3.5
and 6.8um/hr for CN-85 and CR-39, respectively. Track etching rate Vr was obtaind from
measured increment rate of depth of etch-pits and Va. Critical angle ¢c was derived from Vg
and Vr to be about 13° and about 20° for CN-85 and CR-39, respectively. It was found that
decline of detection efficiency arose at incident angle considerably smaller than 90°-fc.
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Photo. 1 Growth of etch-pits from a-particle tracks on CN-85 cellulose nitrate film.
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Etching conditions: 10 NaOH, 60°C. Etching time:
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Photo. 2 Growth of etch-pits from a-particle tracks on CR-39 plastics plate.
possessing above mentioned energy bump against the plate with 0° in incident
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Etching conditions: 30%KOH, 80°C. Etching time : (1) 30 min., (2) 60 min.,
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Table 1 Critical angle fc derived from bulk etching rate
Vs and track etching rate Vr

1 Vs a-energy | Vr
Detector " (um/hr) (MeV) (um/hr) fc
T 24 14.8 13.7°
CN-85 film 3.5 | 3.2 16.6 12.7°
4.0 15.5 13.0°
‘ 24 188 ‘ 21.2°
3.2 | 209 19.0°
CR lat .89
¥ plate | 6.8 } 40 | 214 18.5°
4T 199 | 2007
2.4MeV 3.2MeV 4 .0MeV

-

(5) 8

Photo. 3 Etch pits due to a-particles possessing above mentioned energy on CN-85 cellulose
nitrate film. Etching conditions and time: 10%NaOH, 60 °C. 60 min. Incident an-
gle: (1) 0°, (2) 30°, (3) 50°, (4) 60°, (5) 65°.
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Photo. 4 Etch-pits due to a-particles possessing above mentioned energy on CR-39 plastics
plate. Etching conditions and time: 30%KOH, 80 °C, 60 min. Incident angle: (1) 0°,
(2) 30°, (3) 50°, (4) 55°, (5) 60°, (6) 65°.
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