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i : : EAS overview
Cosmic rays & Extensive Air Showers

Measure | Geometry: Zenith (6), Azimuth (¢),
Core location

- Cosmic rays are the most energetic particles in the universe fluorescence light 'xmax_ _ocation(g%)r,r)lax# of

- Ultra-high energy cosmic rays (UHECRS) have energy E > 10> eV from e*- & 02/ N? I particles (atmos. depth)

- UHECRSs are very rare! Flux of UHECRS < 1 particle / km2 / year interaction 'Far;e;%ég;'“a' cosmig

- Detect via extensive air showers (EASS) - cascades of particles | =25

generated when cosmic rays interact with atmospheric molecules

- Measure (reconstruct) shower energy, arrival direction, X, .,

: The Fluorescence detector Arra
FAST Overview - Y

of Single-pixel Telescopes
A next generation cosmic ray experiment
Design: Low-cost, easily deployable, autonomous fluorescence telescopes.

Uses only 4 photomultiplier tubes (PMTs) for measuring light from EASs

primary
particle

Ground :

Reconstruct coincidences with FAST waveform matchmg
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Coincidence event analy5|s

Coincidence = cosmic ray events observed by FAST and TA/Auger
FAST@TA FAST@Auger

2 telescopes (2018/03 — 2018/10) |1 telescope (2022/07 —2022/10)
3 telescopes (2018/10 — 2023/02)

2 telescopes ~ 65 hrs
3 telescopes ~ 182 hrs
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Elongation rate = how X,,.,, @ measure of cosmic ray mass
composition (i.e. what type of nuclel), changes with energy.

Bias in X, reconstruction: Smaller than Auger/TA by ~40-60 g/cm?
— filter degradation, PMT response, atmospheric conditions...?

FAST@TA and FAST@Auger results pymsmems
agree within statistical uncertainty FEERESS

Analysis period

Observation time

1 telescope ~ 122 hrs

Future: FAST mini-array
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