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Diallyl Phthalate (DAP) Solid State Nuclear Track Detector

Yasuhiro Koguchi™3, Kensaku Fujimura'??, Taro Ashida™® and Takao Tsuruta”®

Diallyl phthalate (DAP) solid state nuclear track detector is suitable for
detecting heavy ions such as fission fragments, because it is insensitive to right
ions such as alpha particles and protons. Detection efficiency of fission tracks is
about 100%, which is unaffected under conditions below 240°C lasting for 1h or
below 1MGy of gamma-ray irradiation. Optimum etching condition for the DAP
detector for detection of fission fragments is 2-4 h using 30% KOH aqueous
solution at 90°C or 8-15 min using PEW-65 solution at 60°C. DAP detector is
useful in detecting induced fission tracks for dating of geology or measuring
intense heavy ions induced by ultra laser plasma. The fabrication of copolymers
of DAP and CR-39 makes it possible to control the discrimination level for
detection threshold of heavy ions.
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Fig.1 Two monomers used in forming detector.
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Fig.2 Thermal history of polymerization.a)
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Fig.5b Growth of fission tracks etched with aqueous solution of 30% KOH at 90°C 210
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Fig.6 Growth of fission tracks etched with PEW-65 solution at 60°C 210

Etching time: (1) 4min, (2) 8min, (3) 15min, (4) 30min



V. DAP #RHZRDIE A

1. hEHDOFHRRENDFI A
HACHAEOHEARIOFERPEED 1 DELT
T4vyar: s Iy ITERRAVSNTVS, Z0K
HEE. 88 (L asRTNRYA ) hicEENSD
Tiew T2 (U) Oz EEREMR S E RN T
WETHHETHD. LW ERRIREEEEES
TR TR TR RN 270, S+ 0 U 28
EREE, BRI S LI TE o8 o & i
MEFHLTUOREZNET S, G517 U DR
& & BRI R DREEN S Y DFERERET S,
ZOFHEITE, CNETUGHRDDILVHAERD
R A—RF— M EOBERESHENAVSNTRT
W5, FERIHPME TR %O B REREDE <.
WROUZFO LB EOREAN DD, —F7. MiFE
HAg, BEHEI U< WA, R HRENE T X
TaEdhtEFEEBEICRIEL TLED RAZRD,
BAET, #E - SAOFRUEEFEIT>TVS
Hett mZH 71y a s Ty TIE BEERM
Rt m el E U T DAPBRIIER 25 Z &L 7.
HAR 7 7T JRR-4 SAATER TG 217
W, 30%KOH KAH XL PEW-65 I CLy F > 7
L7=#%®D DAP R XM LD 2L > OiFEZT R
Az & 2 MM O WM S 1% Fig.7 1279, 30% KOH
KIBWTL Y F > 7 L7z DAP st &kim EIZI3FE T
FNICEIES 2 @btk 7 & DAP Bettigs 2 k32
TeH# E DB L D A U7z R 7T & 2 R & #457
HWHIZEBMBHBESNS, LnLass, PEW-65
B ZE WSS, BRI S RFO A S
Nic, TOKEEMNS, DAP Bthids Li)ic Ty F >0
BRERNWD ZEICE D RN 2R IR
BIEMTEAHIENRMEN, AFILIZ DAP Rl

BWEMNWDZEIIERTH D ENMRINE Y,

(a)

(b) &

104 m

Fig.7 Fission tracks on DAP detector induced by
thermal neutrons.

Etching conditions: (a) 30%KOH, (b) PEW-65
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