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On the Deriving Methods of Counting Efficiency with Radon Progeny

Michikuni SHIMO*! and Qiuju GUO* .

Experimental methods for determining the counting efficiency of instruments that measure radon
progeny concentration are proposed and described in this paper. For determining the counting efficiencies
of 218Po and 24Po, alpha particles from radon progeny were first sampled from a radon-tank and deposited on
the surface of a filter. These alpha particles were then alternately counted by two instruments; a
standard instrument, S, with known counting efficiency, and an instrument, G, with unknown counting
efficiency. Using the proporsed methods, the relative counting efficiency of 218Po and 214Po using instru-
ment G was determined by comparing the indicated counting efficiency with the known counting ef-
ficiency of instrument S. In addition, measured radon progeny concentration data are shown that were
calculated from the counting efficiencies obtained with this calibration procedure. These results show
that it is important to accurately determine counting efficiencies because a small difference between the
counting efficiencies of 218Po and 214Po may give relatively large differences between indicated concentra-
tions of 218Po, 214Pb and 24Bi.

KEY WORDS : experimental methods, alpha particle, counting efficiency, radon progeny, filter, radon-
tank, compare, standard instrument, known counting efficiency
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Fig."1 Conceptual decay curves of Rn progeny
sampled on a surface of filter; counting
efficiency of S: known and G : unknown.
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Fig. 2 An outline of pulse height distributions
obtained by a-spectroscopy and explanation
for each count.
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- Tablel Counting efficiencies of a ZnS(Ag) scintillation ‘counter.

218Pg
Round 214Po Remarks
GC method BF method
@) 0.245+0.104 0.341£0.05 0.296+0. 006 mean of 5 runs
® 0.376+0.013 0.304£0.04 0.316+0.007 "
® 0.363+0.05 0.313£0.02 0. 321£0. 005 "

Table 2 "Counting efficiencies of a surface barrier
semi-conductor detector : PA method.

218Pg 24P

0.370£0.039 0.378=*0.014
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Table 3 Comparison between Rn progeny: concentration @ [Bq/m3] calculated by
different counting efficiencies of a ZnS(Ag) scintillation counter.

@ by GC method

@ by BF method

Run (eaA=0. 36) (ecA2=0.31)
218Pg 214Ph 214Bj 218Pg 214Ph 214Bj
o) 39.6 21.0 10.3 45.8 20.2 10.5
@ 19.8 18.8 10.8 22.9 18.4 10.9
® 17.2 14.6 6.9 19.9 14.2 7.0
@ 11.4 10.2 8.9 13.2 10.0 8.9
® 35.1 32.1 16.7 42.7 30.9 16.6
® 21.0 22.9 16.4 24.3 22.4 16.5
@ 3.6 1.6 0.45 4.2 1.6 0.47
2.3 0.47 0.47 2.7 0.42 0.48
® 6.6 ©1.13 0.49 7.6 0.99 0. 51
ec€=0.32.
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WEmoMEE (B8Po MR ¥ 3) VT 2RSS
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