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Fig. 3. Geometrical arrangement of thé a-particle
emitter and posi-film SSTD

A A ERADS 4005 BER BB T
Bg BEQ

E WY A A3 HEer URTFE BHE
g (60D °C BARENA FEETF o}z ¢ vha) (60%
1°C, 1.3g/cm® NaOH KEgmol A 1RE WA R
g BEd.

e AR glelA Iebde BEmL detusl B
o SSTDE “Co #opdldl BaAF: WY Hkosn
EE/US ¢ chs 4B ERPolA BBRAR K@
e A BEE UEGHR MEstd o &R R#:
HEE HESgE.

2) ¢sT RHBHBHE] BE

W iise] Hmos RISl RMTFE TREFGIHRA
A 1# 12 BES = REFE £RA7)A X Flei-
scher§V & —FEAKE ko2 AHT RFIL R
VR BT dote BRAY BEE AT
A o] BRAL RIFEHBE REd Yo BE
T JEs A

adel o] MAME BT EF % 29 duxg
REpEH 8RS B850 =} ZelAcda gl =}y
o] BRAL BTHHBNA BEREc: B 47
KBTS A g EEHd REsedor & Brkdd
& PEAAE MAm ST REL EASA Y o
Aoz 2ol B BTFY BX QAL 5.48MeV
ol ERPAAY EEE ML DA 0~5.48MeV
<R BRI 6.3k RETSF Q&6 EER oy
A EMA 2 g Ad BRE 245 g B
"Bn,a)?Li B TAl(n,a)*Na Ficl4 Hiisle ¢
S Fe) A= 2t 29 HHHEe Fd:
A& T4t

o] BARE REsS] B Fig. 25 2 #BE
sEgich. ¢sHEF BEe R el 2.2cm FEd SSTD

Fig. 4. A photograph of alpha-particle tracks in
posi-film SSTD after 1 hour etching in a
1. 3g/cm® NaOH solution at (60+1)°C

£ BEEAAz ¢sliFe Ilmm EHES collimator
(beams] #iMk-& # 1°26'7F Ach)§ @A SSTDel A
e "ot g e Tk F BHAKLS ~1X107?
torrs} EE£A 7ot Hodd AHMES WA
RA F¥ 30 W43l SSTDE et (LBt
F}E)- NaOH XZ&EWNA 1850 REEAA 4006588 ¥
eEpEmA Reke WrEdch A& 90° ARG &
B % o]} & BEASHA Repol Wasixl 2+ A
BT 24 ek

3) ERRHESE &% PETF AT

HENT BHBSA ME®T s gASs S
o Bt e "B ®hST MER BE ¢olE
o) WAy P Byl H4-E Table lo] W= gk
ST Bt B 2 VAL @3 SobuT BEBA
posi WE SSTD4 Fig. 3% o] A4 MW= +i
F pmel A Lkt 2 AeRES B
Rebbie T itel 38 Aotk Fig. 314 2kl
o] 983} &AL fibole]l lmm S R EE BA
QAL WEMS Foe Bxsty] BEldsh o 2&
e 100WE2 E% E#Ssl: TRIGA Mark-] EF&
9 RRERBAA 1098 ST BHAN LY 1k
BREFEL R BHAZ g 0085 XERHBS
2 SSTD«| 4% Rgke WK}z PETRREEE £
A} TAlY Aol (n,0) MEMS KRebd  ESie
9 *Nas) WsHed 2H4 29 EeclEdE MEsd
HHETFEREEE fMsided 2 #RE SSTDd #&
& At ME s

4 BHE U ER
Fig. 4% 90° AEdA 3HHE *Am <¢stiiFol Bat



—_—4 -

Table 1. Some Physical and Nuclear Properties

of Alpha Particle Emitter Foils

1R 7A1
Thickness (cm) g9x10~* 6X107%
Weight (2) 2.34X10-3 1.83x10™*
Diameter (cm) 1.2 1.2
Purity (%) 92 99*
2200m/sec cross sections (b) 3855-k26%
Fission averaged-cross section (mb) 0.61-+0. 01¢
Maximum « energy from (n,2) reaction (MeV) 1.8 13* (4.99 MeV in

average energy)

*Enriched to 92% YB.
3Taken from Ref. 9.

bFrom the literature of Meadow et al. (Ref. 10).

‘From the work of zijp (Ref. 11).
2Taken from Ref. 3.
¢From the work of Kumabe et al. (Ref. 4).
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Table’2. Comparison of Nettron Flux Densities Obtained by SSTD and Activation Methods™

SSTD Method 1 ~ Activation Method

Thermal flux density (n/cm?-sec) ' - =(].33+0.01) 10**
Fast flux density (n/cm’-sec) (1. 0120. 02) 10* (1. 21220.08) 10
* In the pneumatic transfer tube of the TRIGA Mark-1I reactor at the steady power level ¢f 250KW,

-Impossible to measure the neutron flux density because of high sensitivity.
a Westcott thermal neutron flux density.

Table 3. Measurable Range of Neutron Fluence by Means of the Proposed Dosimeter

Urit:n/cm?
o Range . :
" Spectrum component ———___E° | Minimum l Maximum
Thermal Neutron 4.83X10¢ 2,61%X10
Fast Neutron 1.05X10" 5.68% 10t

Table 4. Measurable Range of Dose-Equivalent by Means of the Proposed Dosimeter

Unit: rems
Spectrum compoent Thermal Neutron { Fest Neutron
Dose-equivalent minimum? l maximum® f Minimum* l Maximum®
*Autogamma--charged particle 4.11X10" 2.22X10°2 2.99%10° 1.62X10°
bCharged particle 3.14X10"¢ 1.70X10° 2.98X10° 1.61x10¢
¢Charged particle 1.01X10-* 5. 48X10-% 2, 57X10° 1.39%10¢

*,bBased on the multi-collision theory.
“Based on the single collision theory.
90n the basis of 1850 etch-pits/cm?.
¢On the basis of 10° etch-pits/cm?.
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Abstract

Neutron Dosimetry with Solid State Track
Detector

Chong Chul Yook & Seung Gy Ro*

Dept. of Nuclear Engineering, Hanyang University
*Korea Nuclear Fuel Zevelopment Institute

Seoul, Korea

A base of photographic posi-film which is com-
mecially avzilable has bzen found to be a possible
alpha-particle track detector. Its neutron dosimetric
characteristics, i.e., alpha-particle track regis-

trating efficiency and optimum condition of
track formation by chemical etching, have been
determined experimentally.

The range of neutron fluence and dose capable

of being measured by a neutron dosimeter consist-
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ing of alpha-particle radiator foils (*B and *Al) This detector seems to be useful for neutron. .
and posi-flim solid state track detector, has been dosimetry because of many favorable properties,
estimated on the basis of experimental results and i.e., simplicity, cheapness and a wide range of

theoryetical background. sensitivitiy.



