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Challenge: measuring low extra-doses with values below background dose

- 3 scenarios: 
- 3 months outdoor exposition
- 6 months outdoor exposition
- 3 months indoor exposition

- 12 dosemeters (6 for background, 6 for irradiation)

- extra-doses of 150 µSv and 300 µSv

3



Julia Aslan4

Online Platform – Dosimetry System
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Participants
Country Number of

systems
Italy 14

Germany 9
Slovenia 5

Spain 5
Belgium 4

Japan 4
Austria 3
France 3

Switzerland 3
United 

Kingdom 3

Croatia 2
Czech Republic 2

Sweden 2
Argentina 1
Bulgaria 1
Canada 1

Lithuania 1
Portugal 1
Romania 1

Serbia 1

66 passive H*(10) area dosimetry systems ; 47 institutes ; 20 countries
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System specifications – detector type
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System specifications – number of detectors
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Reference energy used by participants
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Number of systems  - reference energy dependent
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X-Ray
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System specifications – lower measurement limit
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Number of systems  - lower measurement limit dependent

1–35 µSv

36–70 µSv

71–105 µSv
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Measurement periods and conditions
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Number of systems - measurement period dependent

3 months
indoor

3 months
outdoor
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outdoor
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Measurement sites – outdoor exposition

516 dosemeters

74 m²

1 m above ground
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Measurement sites – outdoor exposition
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Measurement sites – indoor exposition

276 dosemeters

2 m above ground
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Measurement sites – indoor exposition
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- irradiations roughly in the middle of exposition period

- two reference dose values: 150 µSv and 300 µSv

- simultaneous irradiation of three dosemeters per dose
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Extra irradiations
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Extra irradiations
The irradiations were performed at the ISO 17025 accredited 
calibration laboratory of KIT
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Results – dose values and response results
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IC2021area: All irradiated dosemeters

Reported dose values of the irradiated dosemeters with reference dose Href equal to 150 μSv (orange symbols) and Href
equal to 300 μSv (cyan symbols).
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Results – dose values and response results

Calculated net dose values of the 6 irradiated dosemeters of a system after subtraction of the average background dose.
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IC2021area: Calculated net dose in µSv
Href = 150 µSv, 300 µSv
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Intercomparison results
Net dose of 6 irradiated dosemeters
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OG decided on Href dependent criteria for this low-dose intercomparison
according ISO 14146:2018 (Radiological protection - Criteria and 
performance limits for the periodic evaluation of dosimetry services)
using an appropriate trumpet-curve parameter

Comments on evaluation

Response limits for Href=150 µSv 0,5 ≤ R ≤ 1,87
Response limits for Href=300 µSv 0,6 ≤ R ≤ 1,80

OG had no information about intended use of dosemeters
(environmental/workplace) → H0 = 35 µSv



Julia Aslan21

Results – dose values and response results

All dosemeter response values plotted at their reference dose values Href equal to 150 μSv (orange symbols) and Href equal to 300 μSv
(cyan symbols). ISO 14146 lower and upper response limits so-called trumpet curves (red lines) are applied with trumpet curve 
parameter H0 equal to 35 μSv.
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Results – dose values and response results

According to the applied ISO 14146 response criteria, 93 % of the response values were within these limits. In total, 53 dosimetry 
systems passed the criteria with all irradiated dosemeters (green area, 0 fails), 7 dosimetry systems had a single fail (orange area) and 5 
dosimetry systems had more than one fail (red area).
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https://eurados.sckcen.be/documents-
publications/reports-documents
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