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Fig. 1. Geometry of scintillator solution used
for Monte Carlo simulation
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Table 1. Values of the constants a, bi, ¢ and d;
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1 3.006X107! 2.335X107! 5.357 X 10? 2.980X 10°
2 9.901X107* 1.209 3484 6.140

3 9.874X107! 1.780X107* 2551 X 10 1.026

4 1.402 9.891X107! 4.480X10? 2.570X 10
5 1.022 3.010X107* 6511X107! 3.400X107!
6 - 1.468 - 1.470X10°
7 - 1.180X107* - 6.920X107!
8 - 1.232 = 9.050X107!
9 - 1.090X 107! - 1.984X107"
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Fig. 2. Scintillation efficiency as a function of
energy loss of electron.

Table 2. Probability of a scintillation event
that produces a given number of de-
tectable photoelectrons

Number of | Probability of Probability of
photoelectron | measurable pulse [ nonmeasurable
generation pulse generation
1 0.660 0.340
2 0.884 0.116
3 0.961 0.039
4 0.995 0005
5 0.998 0.002
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Fig. 3. Relation between output pulse height
and energy loss of electron for LSC
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Table 3. Counting efficiency and count rate of *H, '“C and 3Cl

. Sample | Activity Average Background Counting efficiency(%)
Nuclide count rate
No. (dpm) (cpm) (cpm)
cpm measured calculated
H 1 388336 245539 63.20+ 4.00 678
1 38769 36141 92.96
uc 2 38411 35786 92.91 9296+ 1.50 94.1
3 39002 36375 100+ 2 93.01
1 10873 10588 96.46
%Cl 2 12218 11851 96.23 96.36+ 0.83 96.6
3 12919 12553 96.39
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Simulation of Beta Ray Spectra in Liquid
Scintillation Counting System
by means of Monte Carlo Method

Chul-Young Yi and Jae-Shik Jun

Department of Physics, Chungnam National University

ABSTRACT

Beta ray spectra of °H, *C and *Cl in liquid scintillation counting system have been
calculated using the Monte Carlo method by which physical behaviors of particle transport
in medium were simulated. .

The calculations have been carried out on the basis of beta rays being slowing down
according to the continuous slowing down approximation(CSDA) model. Beta rays genera-
ted in simulation geometry were traced until they lost their energy below 0.3keV that
in known to be the detection limit in the liquid scintillation counter.

Scintillator solution in which pure beta emitting radionuclides were dissolved uniformly
was assumed to be bottled in the shape of right circular cylinder with 12.5mm in radius
and 35mm in height.

The comparison of the calculated and measured results showed satisfactory agreement
between those two, with slight discrepancy due to self quenching in the case of lower

energy of emitted beta particles in the solution.
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