Timepix: The Wingman You Want at 35,000 Feet

When Cosmic Rays Hit Hard, You Need a Pixelated Co-Pilot
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Mission Briefing: High-Flying Radiation

@ Cosmic radiation exposure increases
with altitude

@ Flight crews receive higher doses
than ground personnel

@ Health and safety regulations
require monitoring

@ Need to measure both dose and
radiation type

Figure: Cosmic radiation exposure in
aviation
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Combat Zone: 11,000 m Above Sea Level

@ Primary cosmic rays: protons, heavy
ions from space

neutrons

@ Interaction with atmosphere —
secondary radiation (neutrons,
muons, gamma rays)
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@ Radiation dose rate increases with
altitude ( few uSv/hr at 10-12 km) o 2 4 & 8 10 12 14 16 18 2
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photons

o Different particles have different

i i Figure: Cosmic ray interactions in
biological effects

atmosphere
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Your New Wingman: Timepix

@ Hybrid pixel detector developed at
this institute

@ Semiconductor sensor + pixel
electronics — detects individual
particles

@ Measures energy deposition per
pixel (time-over-threshold mode)

o Distinguishes particle types by track
Shape and energy patterns Figure: TlmeplX detector
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Radar Screen: Particle Tracks

@ Deployed onboard aircraft or in
portable dosimeters

@ Provides real-time radiation
monitoring

@ Particle discrimination helps
improve dose accuracy

@ Enables detailed radiation field
mapping inside cabins

@ Helps validate and improve
radiation exposure models

Figure: Background radiation by
Timepix at sea level and 35,000ft

Flight Academy: IEEE NPSS PEISS 2025



Summary & Future Outlook

@ Cosmic radiation is a real concern
at flight altitudes

@ Timepix offers detailed,
particle-specific dosimetry

@ Bridges fundamental particle physics
with practical aviation safety

@ Future: miniaturized detectors for
routine cockpit use, integrated with
flight systems Figure: Future of altitude dose

tracking
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Debriefing

i

Figure: | feel the need the need for speed
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