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Algorithm definitions

inhouse algorithms: novel approaches for FAST

reference algorithms: based on Auger/TA first level triggers
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Baseline generation and threshold calculation

16,697,656 extracted baselines

NB = N (µNB, σ
2
NB) + baseline

⇒ it realistically represents the behavior of the floating
pedestal of a single PMT

1.25Hz trigger rate for the NB per filter window and PMT

various triggering algorithms across different levels of the
noise background and filter lengths
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Results: UHECR simulations

Analysis of 1.5 million UHECR simulations (834,973 useable)
generated using FAST framework.

Detection ratio of UHECR simulations as a function of σNB

(standard deviation of the noise background).
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Both inhouse algorithms outperform the reference algorithm across
all noise background levels.
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Results: UHECR events detected by FAST

FAST@Auger data between 4.7.2022 and 24.10.2022

1463 candidates in time coincidence with Auger
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Results: UHECR events detected by FAST
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Results: UHECR events detected by FAST
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Auger data
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What do we use in the trigger paper?

Simulations: FAST framework (implemented as additional
modules of the Auger Offline software framework)

Used in FAST papers: Fujii et al. 2016, Malacari et al. 2020
Not used but referencing in paper: Mandát et al. 2017
just mention FAST framework and cite Malacari et al. 2020

UHECR events: time coincidence with Auger

UHECR events: energy and radius given by Auger preliminary
hybrid reconstruction (but only for FAST events with visible
signal in FAST data)

We need to submit the trigger paper to Auger PC regardless of
data used.
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Various alternatives

1 Complete manuscript as it is

Advantages:

E − Rp graphs show nice results
Preliminary comparison between FAST@TA and FAST@Auger

Disadvantages:

None.

Additional information:

We can refer to Fraser’s thesis, as he has used all the data we
included in the manuscript – discussed with Toshi and Fraser.

Reconstructed parameters are obtained from

the Auger preliminary hybrid reconstruction

available in \cite{Bradfield2025}.

In principle, data are (will be) available so we can use them
In Malacari et al. 2020 E − Rp graphs with TA monocular
reconstruction data

Trigger paper 16 / 23



Brief summary of the trigger paper
Auger data

Update of E − Rp graph(not presented in the paper)

Different alternatives

2 Remove E − Rp graphs

Advantages:

Not using reconstructed energy and radius from Auger
Using only GPS time information for coincidence events
Summary of detected events and example(s) remain

Disadvantages:

Losing nice results and comparison between FAST@TA and
FAST@Auger.
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Different alternatives

3 Remove E − Rp graphs but perform our own
reconstruction

Advantages:

The same as option 2 but something more
Reconstructed energy and radius from Auger used only as first
estimation ⇒ data from Auger would not be presented in the
paper.

Disadvantages:

FAST mono-reconstruction can be performed only for
significant signals and even in this case, it contains huge
uncertainty ⇒ E − Rp graphs would not be beneficial.
Losing nice results and comparison between FAST@TA and
FAST@Auger.
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Different alternatives

4 Removing the section “UHECR events detected by
FAST”

Advantages:

Auger PC cannot “say anything”
Only FAST framework used for simulations

Disadvantages:

Based only on simulations; no real data presented ⇒ boring!
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Update of E − Rp graph
(not presented in the paper)
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Time period: 3.7.2022 – 25.10.2022

Total of 202 “strong”
signals
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Time period: 5.5.2024 – 6.6.2025

Total of 370 “strong”
signals

log(E ) = 19.101 eV,
Rp = 12.951 km

log(E ) = 19.812 eV,
Rp = 8.776 km

Previously no
candidates at higher
energies below
detectable line.
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Comparison

Total of 572 “strong”
signals
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