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Radiation Exposure in LEO: RAMIS Measurements
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Radiation Exposure in Aviation ‘#7
DLR

* Increase compared to ground level due to cosmic radiation
= Galactic cosmic rays and solar high energetic particles

» |_egal regulation for aircrew in many countries (occupationally exposed)
* Transatlantic flight 50 - 100 uSv (mean natural exposure Germany: 2 mSv/a)

» Solar Particles: additional dose rates of up to several mSv/h cannot be excluded
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Radiation Exposure in Aviation: PANDOCA - Model A#y
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» Transport calculations through the atmosphere: particle fluxes — dose
* Protective mechanisms: altitude, geomagnetic shielding, solar cycle
» Accredited in Germany by the Federal Office of Civil Aviation

Effective Dose at 41000ft (FL410), solar minimum
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Results: Reduction in Geomagnetic Shielding A#y
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= Geomagnetic cut-off rigidity R, =0 — 16 GV
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Results: Reduction in Geomagnetic Shielding ‘#7
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= Geomagnetic cut-off rigidity R, =0 — 16 GV
*AR.<0.7GV
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Results: Reduction in GCRs — Forbush Decrease A#y
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https://cosmicrays.oulu.fi/
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Oulu NM corrected count rates / cnts/min

* Intensity before and after the events from Oulu NM count rates

* Reduction in flight dose on the order of 23% riss0
Pre-Event 66.4 uSv 58.5 pSv 53.0 uSv
Forbush Event 50.7 psSv 45.0 pusSv 41.1 pSv
Relative difference -23.6% -23.1% -22.5%
Absolute difference -15.7 pSv -13.5 pSv -11.9 pSv
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Results: Increase in Radiation Exposure due to SEPs A#y
DLR
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= Fitting of integral proton spectra with power law function and Band-function
* Energy spectrum from 10 MeV to 10 GeV as input for PANDOCA
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Effective Doserate / uSv/h

Band function fit

FL430 (13.1km)
power law function fit
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Results: Increase in Radiation Exposure due to SEPs
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additional 2 uSv/h to 4 uSv/h
@ FL380 to FL430

10h integral:
15 uSv to 32 pSv
Increase of 30% to 50%

Total Effective Dose due to SEP
FL430 FL400 FL380
Band Function Fit 25 uSv 19 pSv 15 uSv
Power Law Fit 32 pSv 25 uSv 21 pSv




Summary A#y
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= Overlapping effects: geomagnetic disturbance, Forbush Decrease and
Ground Level Enhancement due to energetic particles in May 2024

» Effects on the radiation exposure in aviation:

» Reduction in geomagnetic shielding: Increase of <1%
» Forbush Decrease: Reduction of = 20%

» Energetic Particles / GLE: Increase of < 30% - 50%
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Summary

i DLR

= All effects on the radiation exposure in aviation combined:

Increase of ~15% - 25% @ FL430

£ Original Research

:‘ frontiers ‘ Frontiers in Astronomy and Space Sciences ED 25 November 2024

Dose rate @600km: 870uSv/h
SEP dose rate @FL430: ~4uSv/h

‘l @ Check for updates i
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The impact of the Gannon Storm
of May 2024 on the radiation
fields at aviation altitudes and in
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In May 2024 the strongest geomagnetic storm since the Halloween storms of



