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ABSTRACT

Aircrews and passengers are exposed to radiation from cosmic rays and secondary scattered rays generated by
reactions with air or aircraft. For aircrews, radiation safety management is based on the exposure dose calculated
using a space-weather environment simulation. However, the exposure dose varies depending on solar activity,

altitude, flight path, etc.,

so measuring by route is more suggestive than the calculation. In this study, we

developed an instrument to measure the cosmic radiation dose using a general-purpose Si sensor and a
multichannel analyzer. The dose calculation applied the algorithm of CRaTER (Cosmic Ray Telescope for the
Effects of Radiation), a space radiation measuring device of NASA. Energy and dose calibration was performed
with Cs-137 662 keV gamma rays at a standard calibration facility, and good dose rate dependence was
confirmed in the experimental range. Using the instrument, the dose was directly measured on the international
line between Dubai and Incheon in May 2023, and it was similar to the result calculated by KREAM (Korean
Radiation Exposure Assessment Model for Aviation Route Dose) within 12%. It was confirmed that the dose
increased as the altitude and latitude increased, consistent with the calculation results by KREAM. Some
limitations require more verification experiments. However, we confirmed it has sufficient utilization potential as
a cost-effective measuring instrument for monitoring exposure dose inside or on personal aircraft.
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II. MATERIAL AND METHODS
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Fig. 1. Pictures of radiation sensor and MCA.
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Fig. 2. Process of determine equivalent dose.

III. RESULT AND DISCUSSION
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Fig. 4. Cs-137 662 keV y-ray pulse height spectrum
measured by GDK-101 Si sensor.
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