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Uniqueness of the Pierre Auger Observatory
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unique data, unprecedented statistics

O World largest observatory

L to detect and study the highest
energy cosmic rays

O 3000 km? array of (1600) surface
detector stations

L 27 fluorescence telescopes

Q 15 segmented mirrors (16 m?)
from UP Olomouc

L Fluorescence detector (FD) under
responsibility of the Czech groups

L First CR hybrid detector

O Now in upgrade phase, new
detectors

L Location: Mendoza, Argentina

( AUGERPrime — recent upgrade
with strong Czech contribution in
electronics testing 2



AUG E R-CZ » Optical lab for entire AUGER collaboration

* Mirrors production and maintenance B AN

* New calibration system XY-Scanner - Steerable extended uniform lightp;prre
source moved in front of the FD aperture (developed together with thaUGER
Karlsruhe group); General purpose integrating sphere as the most
suitable representative of the extended uniform light source (improved
by the Olomouc group)

cohstruction of XF » New FD detector concept - Fluorescence detector Array of Single-pixel
S . g Telescopes (FAST) is a design concept for a next-generation UHECR

observatory
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e Design and production of optical and mechanical system

> Climate test of new electronics

* tests of entire production of 2000 electronics boards in Prague
laboratory

| system for
» FRAM telescopes and ALL SKY cameras for atmospheric monitoring

* broad experience and expertise in atmospheric monitoring

el » Leadership in Fluorescence detector working package

* Responsibility for organization of detector operation and maintenance

» Leadership in Monte Carlo production work package

* VO AUGER founded and operated by AUGER-CZ, responsibility for MC
library production

» Leadership in Mass composition work package

FAST FD installed next to the Los Leones

> Leadership in Air shower phvsics work package



Development of AUGER-CZ

1990-1997 first conceptual ideas of AUGER
1997 Pierre Auger collaboration formed
1997-1999 Czech involvement negotiated

1997-2000 first projects in various countries, construction of
engineering array started

2000-2004 construction of engineering array
2004-2008 construction of the main array

2004-2008 - construction of the fluorescence and HEAT
telescopes with the Czech mirrors

2004 construction of Czech FRAM telescope to monitor
atmospheric conditions

2004 -2010 - construction of the first Czech all-sky cameras

2008-2014 full operation of the main array, preparation for the
AUGER upgrade

2014 upgrade solution chosen

2014 international agreement regarding future operation of the
Pierre Auger Observatory signed

2015 further plans regarding AUGER upgrade, proposal for
climatic chamber in the Czech node

2015 FRAM in steady mode for observing showers within the
Shoot-The-Shower program 2016 negotiations with MEYS about
AUGER-CZ concluded and project LM2015038 started

2016 first upgraded detectors in the field of the Pierre Auger
Observatory

2016 upgrade of the Czech all-sky cameras

2017 climatic chamber installed in Prague for AUGERPrime e
electronics tests PIERRE
2017 The CTA Sun/Moon photometer has been temporarily installed to ALLES
confirm the validity of the FRAM aerosol algorithms

2018 In collaboration with the German partners we have worked on the
preparation of the new device for the calibration of the fluorescence

detectors 2018 upgrade of FRAM finished

2018 increased responsibility for creation of extensive libraries of

simulated cosmic ray showers

2019 partial installations on site in Argentina carried out for the new

system for absolute calibration of the fluorescence detector

2019 The first FAST telescope was installed at the Pierre Auger

Observatory

2020-2021 second FRAM system being produced and approved for the

usage at the Observatory

2020 first batches of 2000 UUBs being tested at the Prague laboratory

2020 work on new calibration system for fluorescence telescopes

continues together with the German partners

2020 remote control room for fluorescence telescopes operation

established in Prague

2022 FRAM2 in Argentina

2023 last UUB boards for AUGER-Prime tested in Prague

2023 xy scanner used in almost all bays of FD

2023 next FAST housing produced

2024 another task under leadership of AUGER-CZ member

2024 FAST prototype housing tested in Ondrejov

2024 prolongation of AUGER



November 2024 — Festivities in Malargue to
celebrate prolongation of the Observatory

Annex

to the

Pierre Auger Observatory

International Agreement
for the
Organization, Management and Funding
for the
Operation
of the

Pierre Auger Observatory

Among the
Science Funding Institutions of
Countries in the

Pierre Auger Collaboration



Key milestones >2024, activities
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Auger House
Coordinators Board
Detector coordinators

D.Veberic, F.Salamida,
J.Hérandel, F.Sanchez

Science coordinators
D.Boncioli, L.Cazon

Neutral Particles
J.Alvarez-Mufiiz,
M.Niechciol

CR phenomenology
E.Roulet, A.di Matteo

Multimessenger
K-H.Kampert, E.Zas
Mult

Cosmo-geophysics
R.Colalillo, R.Mussa
TLE, solar activity and

space weather,

Science
Analysis

Astroph.scenarios, magi
fields, new physics

g
observations

v and y searches

Energy spectrum Arrival directions

Science Pillars D.Ravignani, F.Riehn
S

D-vertical & inclined,

hybrid,radio

Science Tools
nalyses

Analysis

Foundations
Calibration
B.Pont, G.Salina,
Detector B.Andrada, R.Sarmento
Foundations FD calib

database, VEM/MIP,
muon number...

Shower pirmuotatio
Gsar|ESantos __|

MC simulations for physics
a

Software framework
L.Nellen, M.Gottowik
Analysis framework for
reconstruction, production of data
ets...

Analysis Foundations
D.Schmidt, V.Verzi, T.Huege, J.M.Figueira
High quality data for analysis

Atmospheric
conditions
B.Keilhauer, L.Valore
Atmo database,VAOD,
data monitoring, ...

Triggers and UUB

commissioning
D.Nitz, M.Schimassek,
T.Suomijarvi

‘AugerHouse, 2024-07-16

DNN techniques for physics

Analysis of performances

Fluores. Det. & HEAT
H.-J. Mathes
M.Bohacova |

Machine Learning
J.Glombitza, S.Hahn

analyses

Auger

Monitoring and as a test

(O)LTP environment
C.Bonifazi, F.Gollan . is,
J.Rautenberg S.Mayotte
Calib, VEM/MIP.. New projects,
Detectors stability, shifts | R&D, links to
report hosted groups..

Our people in AUGER house

M i

Martina Bohacova
Task leader of FD

Alexey Yushkov
Task leader of mass
composition

Eva Santos
Task leader of MC
simulation

Jakub Vicha
Task leader of
Air Shower Physics

» 2024-2025 — finishing installation of second FAST B
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telescope

>2025 — more FAST telescopes (mniarray) to test
stereo

>2026 — FRAMSs next generation

2024 - finishing deployment of AUGERPrime (CZ
participates)

2024 - 2025 — production and installation of the
third FAST telescope

> 2024 —operation of the upgraded Observatory
>2024 xy scanner participation in development of
the device and on-site callibrations

>2024 -  continuing  responsibility for
fluorescence detector system including operator
shifts onsite and remote

>2024 - participation  during
campaigns using new XY scanner
>2024 — continuing contributions in Monte Carlo
simulation tasks and scientific group regarding
mass composition and air shower physics 6
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