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Skymap of ultra-high energy

cosmic rays above 1019 eV
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Need more statistics above 1020 eV
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# =~ - Fluorescence detector Array of Single-pixel Telescopes

Fluorescence detector Array of Single-pixel Telescopes

+ Target : > 10195 eV, ultrahigh-energy cosmic rays, neutrino and gamma rays

+ Huge target volume = Fluorescence detector array

Fine pixelated camera Too expensive to cover a huge area
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rr4S Validations of the FAST concept

Fmscmm;av of Single-pixel Telescopes
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Fluorescence Detectors

P. Privitera in UHECR 2012

EUSO-TA optics

+
Single-pixel camera
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FEAS | FAST@TA observations

Fluorescence detector Array of Single-pixel Telescopes

TA FD FoV (12 telescopes, 35°x108°)

+ Remote controlling observation

+ Synchronized operation with __%D 0 =
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Example of FAST@TA event

TA result
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Ti me, [1 200“"] Fluorescence detector Array of Single-pixel Telescopes
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Data analysis of FAST@TA
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Work: Fraser Bradfield

+ Period: 2018/03/19 - 2023/02/25

+ Significant signal events with FAST in the TA

monocular reconstructed events

4+ Total 336 events (102 events above 1018 eV)

+ Expected distributions estimated from FAST
detector Monte Carlo (MC) simulation

+ Trigger condition: >2 PMTs with S/N>6

+ Data parameters are TA monocular
reconstructed results

+ Histogram of MC simulation was rescaled to
be the same area of the Data
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Fluorescence detector Array of Single-pixel Telescopes

Data/MC comparison
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Fluorescence detector Array of Single-pixel Telescopes
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F A FAST top-down reconstruction

Fluorescence detectorArrav of Single-pixel Telescopes

+ Reconstructing geometry, Xmax & Energy using TA mono reconstructed geometry as initial guess
Work: Fraser Bradfield
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Fluores '7t.t’.Arr of Single-pixel Telescopes
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Equatorial Coordinates
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https://pos.sissa.it/395/402/
https://arxiv.org/abs/1805.02496

+ Training data: Energy of 1 - 100 EeV, Xiax of 500 - 1200 g/cm?2, uniform
+ Night sky background: 6=10 p.e./100 ns, based on field measurements at TA and Auger sites
+ Test data: X.,.x distributions based on CORSIKA-Conex simulations

+4 species (P, He, N, Fe) with 3 interaction models (EPOS-LHC, QGSJetlI-04, Sibyll 2.3¢)
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Fluorescence detectorAm ay of Single-pixel Telescopes

Reconstructed Xm.x distributions
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20 - 30 EeV
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+ Resolution@~40 EeV, Arrival direction: 4.2 degrees, Core: 465 m, Energy: 8%
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