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Fig. 1. A Picture and Section view of RadTrak detector (Landauer Inc.) using CR-39 which is a kind of SSNTD (Solid-State nuclear track
detector). This detector consists of three parts; Diffusion filter, Holder, and CR-39 detector. Diffusion filter (semi-permeable membrane filter)
encloses the top of the detectors in order to prevent the inflow of radon daughters into the chamber.

Fig. 2. Schematic diagram of Radopot (Radosys Inc.) using CR-39 which is a kind of SSNTD (Solid-state nuclear track detector). The
Radopot consists of 2 sections; 222Rn and 220Rn monitor, and it has 4 holes (12mm in diameter) on the wall of the pot, which is sensitive to both
radon and thoron. Radon and thoron concentrations can be obtained from the etch pit densities recorded on the two types of detector during
exposure.

220Rn+222Rn
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Fig. 3. Two section views of E-PERM detectors with (a) closed status and (b) open status. An E-PERM consists of a small cup or canister,
having an electret at the bottom, and a filtered inlet at the top. The 222Rn gas entering through the filter and the decay products formed inside
the cup generate ions which are collected by the electret. The reduction of charge (or surface potential) on the electret is a measure of time
integrated 222Rn exposure.
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List of detectors

4515407 1 8054 8.1 -7.4 %

4515436 1 8627 8.6 -0.8 %

4515442 1 5652 5.7 -35.0 %

4515451 1 9201 9.2 5.8 %

4515452 1 7939 7.9 -8.7 %

4515456 1 7481 7.5 -14.0 %

4515457 1 7252 7.3 -16.6 %

4515458 1 7366 7.4 -15.3 %

4515459 1 7824 7.8 -10.1 %

4515460 1 6680 6.7 -23.2 %

4515473 2 7373 14.7 -13.3 %

4515474 2 7025 14.1 -17.4 %

4515476 2 6909 13.8 -18.7 %

4515477 2 6735 13.5 -20.8 %

4515479 2 7489 15.0 -11.9 %

4515480 2 7896 15.8 -7.1 %

4515481 2 7780 15.6  -8.5 %

4515482 2 7780 15.6  -8.5 %

4515484 2 7722 15.4 -9.2 %

4515485 2 8129 16.3  -4.4 %

4515502 4 7246 29.0 -17.0 %

4515504 4 7097 28.4 -18.7 %

4515505 4 7714 30.9 -11.6 %

4515506 4 7694 30.8  -11.8 %

4515507 4 7753 31.0  -11.1 %

4515508 4 6978 27.9  -20.0 %

4515511 4 7453 29.8 -14.6 %

4515512 4 6651 26.6  -23.8 %

4515514 4 7843 31.4 -10.1 %

4515516 4 7544 30.2  -13.5 %

Average -13.2 %

Exposure period [day]
222Rn 

concentration [Bq m-3]

Measured Rn exposure

[kBq day m-3]
Relative percent error

Table 1. The results of radon exposures measured by RadTrak and AlphaGURAD in the radon standard chamber.
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List of detectors

E35546 1 8565 8.6 -1.6 %

E35548 1 8194  8.2 -5.8 %

E35550 1 9863  9.9 13.4 %

E35552 1 9445  9.4 8.6 %

E35554 1 7405  7.4 -14.9 %

E35556 1 10188  10.2 17.1 %

E35558 1 7498  7.5 -13.8 %

E35560 1 7637  7.6 -12.2 %

E35562 1 8890  8.9 2.2 %

E35566 1 7683  7.7 -11.7 %

E35568 2 8201 16.4 -3.5 %

E35572 2 7783  15.6 -8.4 %

E35574 2 7204  14.4 -15.2 %

E35578 2 8410  16.8 -1.1 %

E35580 2 8271  16.5 -2.7 %

E35582 2 8363  16.7 -1.6 %

E35585 2 4955  9.9 -41.7 %

E35587 2 7482  15.0 -12.0 %

E35590 2 9360  18.7 10.1 %

E35592 2 8154  16.3 -4.1 %

E35594 4 9271 37.1 6.3 %

E35596 4 7950  31.8 -8.9 %

E35598 4 7219  28.9 -17.3 %

E35600 4 7973  31.9 -8.6 %

E35602 4 8958  35.8 2.7 %

E35604 4 7764  31.1 -11.0 %

E35606 4 7150  28.6 -18.1 %

E35608 4 7880  31.5 -9.7 %

E35613 4 7927 31.7 -9.1 %

Average -6.0 %

Exposure period [day]
222Rn 

concentration [Bq m-3]

Measured Rn exposure

[kBq day m-3]
Relative percent error

Table 2. The results of radon exposures measured by Radopot and AlphaGURAD in the radon standard chamber.
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Fig. 4. Comparison of indoor 222Rn concentration results measured by RadTrak and Radopot in approximately 100 dwellings for 1 year.

Fig. 5. Comparison of indoor 222Rn concentration results measured by Radopot and E-PERM in approximately 100 dwellings for 1 year.
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Fig. 6. E-PERM® enclosed in laminated envelope in order to prevent
the contribution by radon in air.

Fig. 7. Distribution maps of gamma dose rate level using (a) E-PERM, (b) TLD, and (c) HPIC (High Pressure Ion Chamber).



·

·

°C °C

·

·

·

·

1. U.N. Scientific Committee on the Effects of Atomic
Radiation. UNSCEAR Report 2000. New York. United
Nations. 2000.

2. 

3. ICRP. Recommendations of the International Commission
on Radiological Protection. Report No. 60. Annuals of the
ICRP. UK:Pergamon Press.

4. 

5. Nikezic D, Yu KN. Formation and growth of tracks in
nuclear track materials. Materials Science and Engineering.
2004. Report vol.46(3-5):51-123.

6. Durrani SA. Radon Measurement by Etched Track
Detectors. World Scientific Press. 1997.

7. 

180 JOURNAL OF RADIATION PROTECTION,  VOL.33  NO.4  DECEMBER 2008



8. Usman.S, Spitz H. Analysis of electret analysis ion chamber
radon detector response to 222Rn and interference from
background gamma radiation. Health Physics. 1999;76(1):44-
49.

9. 
10. Panasonic Inc. TL Badge Technical Data. Matsushita

Electric Industrial Co., LTD. 1985.
11. Chen1 J, Tokonami S. Preliminary Results of Simultaneous

Radon and Thoron Tests in Ottawa. Radiation Protection
Dosimetry. 2008;1-4.

12. Zhuo W, Tokonami S. A simple passive monitor for
integrating measurements of indoor thoron concentrations.
Review of Scientific Inst. 2002;73(8).

13. Howarth CB. Results of the 2004 NRPB Intercomparison
of Passive Radon Detectors. NRPB. U.K. 2004.

14. Dorschel B, Pretzsch G. Optimization of Electret Ionization
Chamber for Dosimetry in Mixed Neutron-Gamma Radiation
Fields. Radiation Protection Dosimetry. 1984;9:43-47.

15. 
16. Vargas A, Ortega X. Influence of Environmental Changes on

Integrating Radon Detectors: Results of an Intercomparison
Exercise. Radiation Protection Dosimetry. 2007;123(4):529-536.

17. Kotrappa, P, Dempsey JC, Ramsey RW, Stieff LR. A
practical E-PERM® (Electret passive environmental radon
monitor) system for indoor 222Rn measurement. Health
Physics. 1990;58(4):461-467.

18. Sessler GM. Electrets: recent developments. Journal of
Electrostatics. 2001;51-52:137-145.

JOURNAL OF RADIATION PROTECTION,  VOL.33  NO.4  DECEMBER 2008 181

Performance Evaluation of Several Radon Detectors in the Standard Chamber
and Dwellings
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Abstract - To ensure the performance of radon detectors, three passive radon detectors (RadTrak®, Radopot®, and E-PERM®) have been

reviewed. The difference ratios of RadTrak and Radopot tested in the radon standard chamber were -13.2% and -6.0%, respectively,

which were in good accordance within 20% of the value measured by AlphaGUARD®. To ensure the performance of the long term

measurement, the 3 detectors were installed at the same position of approximately one hundred of dwellings for one year. The

correlation curve between RadTrak and Radopot shows good agreement with a correlation coefficient (R2) of 0.91. However, The

correlation curve between E-PERM and Radopot shows bad agreement (R2 = 0.021). In addition, the distribution map of annual mean

indoor gamma dose rate measured with E-PERM was not in accordance with the distribution map of outdoor gamma dose rate

measured by Portable Ion Chamber. According to the results, some requisites for the selection of the radon passive detectors in the

large-scale indoor radon survey were discussed. 
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