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Abstract. We proposed a method to determine the equilibrium factor using LR 115. © 2004 Elsevier
B.V. All rights reserved.
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1. Introduction

Methods for long-term monitoring of concentrations of radon progeny or the
equilibrium factor are still being explored. The equilibrium factor is defined as
F=0.015F+0.515F,+0.380F; where F|, F, and F; are the ratios of the activity
concentrations of *'*Po, 2'*Pb and *'*Bi(Po) to that of ***Rn.

2. Proxy equilibrium factor measurements with LR 115

The partial sensitivities p; of the bare LR 115 detector to **’Rn, 2'*Po and 2'*Po
(i.e., the number of tracks per unit area per unit exposure) were studied through Monte
Carlo simulations and were found to be the same for 22?Rn, 2!®Po and 2'*Po. The total
track density p (tracldmz) on the detector is then p=p;(Co+C,+C3)t, where Cy, C; and
C; are concentrations of **Rn, *'*Po and 2'*Po (Bq/m?), and ¢ is the exposure time.
For known Cy, the proxy equilibrium factor F,, (F+F3=p/(pitCo)—1) [1] is found.
Equilibrium factors were calculated from the Jacobi room model [2] and plotted with

F, in Fig. 1.
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Fig. 2. The relationship between the partial sensitivity
Fig. 1. Dependence of the equilibrium factor 7 on the  of the LR 115 detector from DOSIRAD and the
proxy equilibrium factor F, (F1+F3). removed active layer thickness.

Table 1
The partial sensitivities and track densities determined for our detectors and the derived values of /7, and F* (from LR 115
detectors)

Detector Partial sensitivity Track density Fy, Derived F Experimental '
(107* m) (10° m™?) (from LR 115)
1 1.960 0.124 1.80 0.83-0.88 0.7610.14
2 3.710 0.221 1.69 0.75-0.80 0.76+0.14
3 3.108 0.171 0.81 0.18-0.31 0.21%0.06
4 3.532 0.168 0.57 0.08-0.18 0.2110.06
5 4.625 0.245 0.54 0.07-0.17 0.13+0.04
6 3.572 0.182 0.09 0.00-0.03 0.13+0.04

The experimental values of F' are also given for a comparison.

3. Experimental validation

LR 115 detectors were exposed in a radon exposure chamber and then etched in 2.5 N
aqueous solution of NaOH at 60 °C under stirring. The detector thickness was measured
by surface profilometry [3]. The relationship between p; and the removed layer was
derived for LR 115 detectors from DOSIRAD being used and shown in Fig. 2. The partial
sensitivities were determined from Fig. 2. The results are shown in Table 1. The derived F,
values (from LR 115) are in agreement with the experimental values.
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