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three panels of Fig. 6 show the inter-calibration for the three telescopes of HEAT.

The inter-calibration factors obtained from the XY-Scanner measurements are of the same

order as the HEAT correction factors obtained from the NSB observations. Therefore, we give an

independent validation of the HEAT correction factors obtained via the NSB analysis.

6. Conclusion and Outlook

In this proceeding, we brieŕy introduced the XY-Scanner, which is a novel and versatile tool

for the absolute end-to-end calibration of the ŕuorescence telescopes operated by the Pierre Auger

Observatory. The setup and the measuring procedure were already presented at the last ICRC in

2021 and are summarized in Refs. [5, 6]. We őnished the installation of XY-Scanner systems on all

27 FD telescopes of the observatory in early 2023.

We focused this proceeding on the measurements we performed in the laboratory to accurately

study the light-source characteristics. We designed and built two setups to (a) measure the angular

emission proőles and (b) estimate the absolute calibration of the employed light sources. For the

second case, we installed two independent calibration setups at different institutes, which provide

us with necessary redundancy and cross checks.

By including the measured angular emission characteristics of the different light sources into

our ray-traced simulations, we observe an excellent agreement between the simulated and the actual

(at an FD telescope performed) XY-Scanner measurements.

Furthermore, we used the measurements performed with the XY-Scanner at the FD telescopes

to give an independent validation of the inter-calibration between telescopes obtained from analyzing

the night-sky-background observations.

We plan to provide a novel absolute end-to-end calibration of all FD telescopes of the Pierre

Auger Observatory in the foreseeable future. On a longer time scale, we aim to perform the

XY-Scanner calibration campaigns on a yearly basis.
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