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ABSTRACT

High-energy charged particles are comprised of galactic cosmic rays and solar energetic
particles which are mainly originated from the supernova explosion, active galactic nuclei,
and the Sun. These primary charged particles which have sufficient energy to penetrate the
Earth’s magnetic field collide with the Earth’s upper atmosphere, that is N, and O, and
create secondary particles and ionizing radiation. The ionizing radiation can be measured at
commercial flight altitude. So it is recommended to manage radiation dose of aircrew as
workers under radiation environment to protect their health and safety. However, it is hard
to deploy radiation measurement instrument to commercial aircrafts and monitor radiation
dose continuously. So the numerical model calculation is performed to assess radiation
exposure at flight altitude. In this paper, we present comparison result between measurement
data recorded on several flights and estimation data calculated using model and examine the
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characteristics of the radiation environment in the atmosphere.
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Fig 1. The complex radiation environment at
and above commercial aviation altitudes
due to GCRs and SEPs(Tobiska, 2016).
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1; Tobiska et al, 2016). ©]&3 FEAHNS
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ARMAS(Automated Radiation Measurements for
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Fig 2. Teledyne micro dosimeter chip used
in ARMAS (Tobiska, 2016).
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vto]AE WA FA7], GPSEA|, 1Eal T4
Hlag FAEe] 9 om Teledyne ©ho]az
A EA 71 FA 20gram, 7FE 3.56cm, ME
254cm, ¥°] 0.10cme] Z4F WAM ZH7|=
SAUAE 14 pradsFEH 40 krads7FA th(Fig
2). ARMASZZAEd| = FMY Teledyne v}
olAE WA FA719 GPsHEANA S ARE
£ Ao E AFste] YAV HERE HE
NAIRASE 2 3} H|wstA H

2.1.2 NAIRAS

NASA¢] @22 7418 (Langley Research
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Fig 3. The geographical coordinate of the
selected four flight routes.
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Table 1. Total effective dose of measurements and the comparison with model results. In
the table, deviation in percent was calculated by (Model— ARMAS)/ARMAS % 100.

., ARMAS NAIRAS CARI-7 KREAM
Flight Duration
Date . Time Hfedive Hfedive Hfedive Hffective
Destination Deviation Deviation Deviation
) (%) () ()
() () ()
(uSv) (uSv) (uSv) (uSv)
April 25, Incheon -
a) 10.0 60.16 4716 -21.69 34.89 -42.00 38.59 -35.85
2016 Los Angeles
April 30, Seattle -
b) 111 80.47 92.28 14.67 48.95 -39.16 57.80 -28.17
2016 Incheon
June 14, Osan -
9] 9.2 43.35 46.69 7.70 28.01 -35.38 34.24 -21.01
2016 Anchorage
June 10, Seattle -
d) 10.3 68.23 70.23 2.93 44.79 -34.35 55.62 -18.48
2017 Incheon
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Fig 4. The altitude with dose rate during flight time of the selected four flight routes.
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Fig 5. The altitude with dose rate along geomagnetic latitude of the selected four flight route.
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