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Novembre 2023
Antonella Castellina 
eletta spokesperson della 
Collaborazione Auger

RL
CT R.   Caruso            
GSGC  F. Salamida
LE        L. Perrone
MI        L. Caccianiga 
NA        R. Colalillo    (← L. Valore) 
RM2.    V. Verzi
TO         A. Di Matteo  (← Antonella)
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Osservatorio Pierre Auger

V.Verzi 
INFN – Roma “Tor Vergata”
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Stato e richieste finanziarie

Sezioni INFN
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CSGC MI  
NA RM2 TO
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Status of the installation of AugerPrime

upgraded stations without SSD

UUB (+ sPMT + SSD-PMT) 
concluded in July 2023 

RD antenna   80%
RD digitizer   50%

with RD antennawith RD 
antenna  & digitizer

with UMD without UMD

UMD  65%

deployment will be concluded around the end of 2024
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First AugerPrime ADST production: 12/2022 - 06/2024

6T5     q<600    421478 events

E ≈ 1020 eV
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Analysis 
Foundations

Analysis Foundations
D.Schmidt,  V.Verzi, T.Huege, J.M.Figueira

High quality data for analysis

Detector 
Foundations

Calibration
B.Pont, G.Salina,

B.Andrada, R.Sarmento
FD calib 

database,VEM/MIP, 
muon number…

Atmospheric 
conditions

B.Keilhauer, L.Valore
Atmo database,VAOD,

data monitoring,…

Triggers and UUB 
commissioning

D.Nitz, M.Schimassek, 
T.Suomijarvi

Analysis of performances

Monitoring and 
(O)LTP

C.Bonifazi, F.Gollan,  
J.Rautenberg

Calib, VEM/MIP…
Detectors stability, shifts 

report

Science 
Analysis

CR phenomenology
E.Roulet,  A.di Matteo 

Astroph.scenarios, magnetic 
fields, new physics…

Multimessenger
K-H.Kampert, E.Zas 

Multi-wavelength 
observations…

Neutral Particles
J.Alvarez-Muñiz, 

M.Niechciol
ν and 𝛄 searches

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

space weather,…

Science Pillars
Energy spectrum
D.Ravignani, F.Riehn
SD-vertical & inclined,

hybrid,radio

Mass composition
E.Mayotte, A.Yushkov
Charged particles mass 

estimators

Arrival directions
L.Caccianiga, G.Golup
Large and intermediate 
scale anisotropy, point 

sources

Air Shower Physics
R.Conceicao, J.Vicha
Muons and multi particle 

production, new physics,…

Detector coordinators
D.Veberic, F.Salamida, 
J.Hörandel, F.Sanchez

Science coordinators
D.Boncioli, L.Cazon

Coordinators Board

Science Tools
Shower simulations

G.Isar, E.Santos
MC simulations for physics 

analyses

Software framework
L.Nellen, M.Gottowik

Analysis framework for 
reconstruction, production of data 

sets…

Machine Learning
J.Glombitza, S.Hahn

DNN techniques for physics 
analyses

Auger 
as a test 
environment

I.Maris, 
S.Mayotte

New projects, 
R&D, links to 
hosted groups…

Auger House

(AugerHouse, 2024-02-20)

new AUGER House      
(Research)

GSGC

GSGC-new

NA
TO

MI

RM2

RM2 NA

TO

Publication Committee

I. Maris (chair)
B. Dawson

R. Clay
C. Dobrigkeit

L. Valore

Conference Committee

M. Risse (chair)
C. Bonifazi
U. Giaccari

E. Santos

NA

LE



Surface Detectors
P. Mazur
F. Sarazin

Spokesperson
A. Castellina (Italy)

Co-Spokesperson
M. Roth (Germany) 

Spokespersons Emeritus
A. Watson (UK)
J. Cronin (USA, deceased 2016)

Collaboration Board

Chair:  F. Sánchez (Argentina)
Co-Chair: J. Rautenberg (Germany)

Project Manager
I. Allekotte (Argentina)
Deputy  
P. Stassi (France)

Technical Board
Chair: 
M. Kleifges (Germany)

Auger South Site 
Spokesperson
A. Etchegoyen (Argentina)

Fluores. Det. & HEAT
H.-J. Mathes
M. Boháčová

Fluorescence 
Detector  Electronics
M. Kleifges

Monitoring
J. Rautenberg 
NN

Communications
C. Covault
D. Nitz

Surface Detector 
Electronics
T. Suomijärvi
D. Nitz

Data Processing and 
Analysis
L. Nellen
M. Gottowik

Central Data 
Acquisition
D. Schmidt

Observatory Site Manager
G. Ávila (Argentina)
Observatory Staff

AUGER Organization 
(updated 2024-04-26)

Education - Outreach
B. García
K. Caballero Mora

Finance Board

President: S. Bentvelsen (NL) 

AMIGA/UMD
F. Sánchez
N. Leal

Project 
Management

Project 
Oversight

Project Office
Administrative Support, Cost and Schedule 
Officer, Technical Engineer & Health, Safety 
and Environment, Webmaster
(KIT, Germany)

Site Administrative 
Organization (AHUEKNA)
M. Platino (Argentina)

SSD
D. Martello
NN

AERA/RD
J. Hörandel  
T. Huege

Data Release
V. Scherini
M. Buscemi
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LE

LE

CT

TO

Organization of the AUGER Observatory
CB
elezione ad Aprile
voto al GSSI 
(voti italiani: 8 su 43)
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2000                2005                2010                2015                2020                2025                2030                2035                                

International 
agreement

Engineering Array
NIM A 523 (2004) 50-59 

End of construction of 
the Observatory 

The Pierre Auger Observatory Upgrade

“AugerPrime”

Preliminary Design Report

The Pierre Auger Collaboration
April, 2015

OBSERVATORY

Observatorio Pierre Auger,
Av. San Martı́n Norte 304,
5613 Malargüe, Argentina

PDR 
AugerPrime

New International 
agreement

20th Anniversary 
Symposium

array of
77 SSDs 

FB 
approves 

Auger
Prime 

Foreseen end 
of AugerPrime
construction

End of installation 
of SSD/sPMT/UUB

Extension of data taking
(need an annex to the 

International agreement)

Phase 1 Phase 2

Phase 1: data taken with not upgraded stations until Dec 2021  - 120,000 km2 sr yr 

Phase 2: data taken with upgraded stations

Next November: signature of the annex to the International Agreement to extend the data 
taking until 2035 -> talk di Antonella
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Publications2 under collaboration review
- Search for photons with energies above tens of PeV at the Pierre Auger Observatory
- The flux of ultra-high-energy cosmic rays along the supergalactic plane measured at the Pierre Auger Observatory

6 approved/submitted
- Search for Ultra-High-Energy Neutrinos from Binary Black Hole Mergers with the Pierre Auger Observatory submitted to ApJ
- Search for photons above 10^18 eV by simultaneously measuring the atmospheric depth and the muon content of air-showers at the Pierre Auger 
Observatory submitted to PRD
- A search for the anomalous events detected by ANITA using the Pierre Auger Observatory submitted to PRL
- Measurement of the Depth of Maximum of Air-Shower Profiles with energies between 3 and 100 EeV using the Surface Detector of the Pierre Auger 
Observatory and Deep Learning submitted to PRD
- Inference of the Mass Composition of Cosmic Rays with energies between 3 and 100 EeV using the Pierre Auger Observatory and Deep Learning submitted to PRL
- Constraints on metastable superheavy dark matter coupled to sterile neutrinos with the Pierre Auger Observatory submitted to PRL

7 in 2024
- Testing Hadronic-Model Predictions of Depth of Maximum of Air-Shower Profiles and Ground-Particle Signals using Hybrid Data of the Pierre Auger 
Observatory Accepted in PRD
- Constraints on metastable superheavy dark matter coupled to sterile neutrinos with the Pierre Auger Observatory Phys. Rev. D 109, L081101 (2024)
- Ground observations of a space laser for the assessment of its in-orbit performance Optica 11 (2024) 263-272
- Constraining models for the origin of ultra-high-energy cosmic rays with a novel combined analysis of arrival directions, spectrum, and composition 
data measured at the Pierre Auger Observatory JCAP 01 (2024) 022
- Radio Measurements of the Depths of Air Shower Maxima at the Pierre Auger Observatory Phys. Rev. D 109 (2024) 022002
- Demonstrating Agreement between Radio and Fluorescence Measurements of the Depth of Maximum of Extensive Air Showers at the Pierre Auger 
Observatory Phys. Rev. Lett. 132 (2024) 021001
- Impact of the Magnetic Horizon on the Interpretation of the Pierre Auger Observatory Spectrum and Composition Data Accepted in JCAP

7 in 2023
- AugerPrime Surface Detector Electronics JINST 18 (2023) P10016
- Search for UHE Photons from Gravitational Wave Sources with the Pierre Auger Observatory Astrophys. J. 952 (2023) 91
- Constraining the sources of ultra-high-energy cosmic rays across and above the ankle with the spectrum and composition data measured at the Pierre 
Auger Observatory JCAP 05 (2023) 024
-Search for photons above 10^19 eV with the surface detector of the Pierre Auger Observatory JCAP 05 (2023) 021
- Limits to gauge coupling in the dark sector set by the non-observation of instanton-induced decay of Super-Heavy Dark Matter in the Pierre Auger 
Observatory data Phys. Rev. Lett. 130 (2023) 061001
- Cosmological implications of photon-flux upper limits at ultra-high energies in scenarios of Planckian-interacting massive particles for dark matter Phys. Rev. D 107 (2023) 042002
- A Catalog of the Highest-Energy Cosmic Rays recorded during Phase I of Operation of the Pierre Auger Observatory Astrophys. J. Suppl. S. 264 (2023) 50
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Publications

Auger total: 134 papers In 2024 we may have 15 papers
Maximum: 14 papers/year
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ankle instep suppression

JCAP 05 (2023) 024    JCAP 04 (2017) 009

astrophysical interpretation from spectrum and FD Xmax  

model

Xmax from SD (machine learning)
submitted to PRD and PRL

- high SD statistics à breaks in elongation rate
- breaks correlated to the ones of the energy spectrum
- further evidence of a rigidity cut-off at the sources
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2000                2005                2010                2015                2020                2025                2030                2035                                
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End of 
construction of 

the Observatory 

AugerPrime

FD-Xmax
  

spectrum: 
smooth suppression

PRL 104 (2010) 091101

from  spectrum 
and FD-Xmax :
rigidity cutoff at 
the sources

JCAP 04 (2017) 009

spectrum: 
new feature at 10 EeV
(two-step suppression) 

SD-Xmax
machine learning

PRL 125 (2020) 121106
PRD 102 (2020) 062005

Engineering Array
NIM A 523 (2004) 50-59 

Phys. Lett. B 685  (2010) 239

EPOS-LHC
QGSJet II-04 

… 
EPOS 1.99 

QGSJet II-03 
… 

15 years of data-taking
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Fundamental physics with Auger
Hundreds of  “Top-Down” scenario pre-Auger have been excluded 
with the discovery of the cut-off and limits on UHE photons

Constraints on Super-
Heavy Dark Matter

Phys. Rev. D 107 (2023) 042002
Phys. Rev. Lett. 130 (2023) 061001
submitted to PRL

proton-proton inel. cross section

submitted to PRLNo upward-going air showers - FD (ANITA anomalous events)

Phys. Rev. Lett. 109 (2012) 062002

Limits on ultrarelativistic 
magnetic monopoles 

Limits on Lorentz Invariance Violation    JCAP 01 (2022) 023

µ’s number excess, hadronic interactions (not perturbative QCD) …. 

Phys. Rev. D 94 (2016) 082002

= 400 TeV at 1020 eV
  = 14   TeV at 1017 eV   LHC𝑠
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Tot. missioni                                             325,5 k€

Turni e attività sui rivelatori                        122 k€         turni presa dati FD e attività sul rivelatore
Meeting Malargue (Mar. e Nov.)                 129 k€
Meeting Auger all’Aquila (ICRC)                 25 k€ 
Altro                                                            49,5 k€ include att.à spokesperson (20 k€) e CNAF (9,5 k€)

missioni consumo trasporti manutenzione inventario apparati spservizi totali
SJ SJ SJ SJ

CT 38,5 2 14 3 5 57.5
GSGC 63 3 5,5 77.5
LE 63 5 7 76
MI 26,5 1 27,5
NA 25,5 3 2 30,5
ROMA2 22 3 345 26
TO 87 8 9.5 20 115
Totale 325,5 21 42 3 5 20 345 767 5

Tot. 2024 294.5 27 23 49 3 5 25 270+35 664+20 32

Richieste finanziarie per il 2025

nota: richieste missione in preventivi 2016-2020 ≈ 430 k€   (≈ 22 k€ per conferenze)
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COMMON FUND

FB  Nov. 2022:   8.080,81   USD/persona  per il 2023       
FB  Nov. 2023:           8.927,08   USD/persona  per il 2024
Project Manager:     ≈ 9.700,00 USD/persona  stima per il 2025 (cifra esatta al meeting FB di Novembre)

Come è stato annunciato al FB, a seguito 
dell’upgrade dell’Osservatorio si ha un aumento 
dei costi di gestione dell’Osservatorio

≈1,7 MUSD pre-2023  à  ≈1,9 MUSD post-2025     

- come negli anni passati, per il 2024 avevamo stimato i costi usando la quota del 2023 
à richiesta CF sottostimata di 35 k€

- per il 2025 useremo la stima del Project Manager di 9,7 kUSD
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COMMON FUND
Stima Project Manager per 2025:      9700,00 USD/persona

quota CF pagata per tutti i senior associati all’INFN

dove per senior si intende:      FTE > 50%     contratto di lavoro> PhD

nota:
• PhD e pensionati (FTE=0%) firmano comunque gli articoli di 

Collaborazione
• le persone con contratto INAF sono a carico dell’INAF

Numero senior in quota all’INFN:   38              (erano 36)
Cambio euro dollaro:  = 1,07

CF = 9700,00 × 38 / 1,07 ≈ 345 k€ 
(erano 270+35 k€)

+ Avocone Emanuele dottor. --> post-doc (GSGC) 
+ Savina Pierpaolo post-doc (GSGC)
+ Rodriguez F. Gonzalo ricercatore INFN (RM2)
 - Buscemi Mario (CT)

eccezioni:

1/ Anastasi Gioacchino Alex 
contratto PNRR università CT 
senza sigla affine (come nel 2024)

2/ Maximilian Stadelmaier (MI) 
pagato da KIT
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DocID Rev. Validità 

INFN-CSN2-QA-103 3.0 In approvazione 

 

 

Pagina 5 di 6 

 

5.6 Apertura sigla e finanziamento sotto dotazioni 

Per poter aprire una sigla in CSN2 è sufficiente l’apertura della sigla in una singola sezione. 

Le sigle locali sono aperte se raccolgono un impegno complessivo di almeno 1.5 FTE. Il caso 

contrario è da considerare solo in fase di start up di una nuova sigla in una sezione: in questo 

caso il finanziamento dell’attività̀ è possibile sotto i fondi di dotazione per un periodo di massimo 

3 anni. 

6 Common Funds 
Contestualmente alla consegna del progress report e comunque entro il 31 luglio di ogni anno 

il responsabile nazionale di ciascun esperimento il cui MoU prevede il pagamento di CF comunica 

al presidente della CSN2: 

• L'importo dei CF che l’esperimento è tenuto a pagare nell’anno successivo (k€) 

• Il numero di tutte le firme concesse ai dipendenti o associati INFN (F) 

• La somma degli FTE del personale coinvolto nell’esperimento (FTE_Tot) 

• Il numero di persone coinvolte nell’esperimento (P_Tot), esclusi i senior. 

La CSNII riconosce due categorie di CF: 

• CF di costruzione, fintanto che un esperimento si trova in fase di costruzione, ovvero nella 

fase antecedente alla prima presa dati; 

• CF di operazione, fintanto che un esperimento si trova in fase di presa dati o 

aggiornamento. 

Pertanto, l’impegno minimo medio di FTE per persona <FTE> su scala nazionale che ogni singolo 

esperimento deve rispettare è normato secondo le seguenti tabelle. 

 

CF di costruzione  
R = CF(k€) / P_Tot <FTE> = FTE_Tot / P_Tot 

0-1 40 % 

1-2 50 % 

2-3 60 % 

3-4 70 % 

> 4 ≥ 70 % * 

* Tutte le persone dell’esperimento devono avere una frazione pro-capite di FTE pari al 70%. 

 

CF di operazione  
R = CF(k€) / F <FTE> = FTE_Tot / F 

0-2 40 % 

2-4 50 % 

4-6 60 % 

6-8 70 % 

> 8 ≥ 70 % ** 
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2025:    R=6,4    <FTE>=75,7

2024:    R=5,3    <FTE>=75,2

COMMON FUND

https://web.infn.it/csn2/index.php/it/finanze/documenti-utili
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Auger Data Center
I dati di Auger vengono trasferiti da Malargüe
al Computing Center dell’IN2P3 (CC-IN2P3) 
in Lione (Francia)

- la Collaborazione ha accesso ai dati salvati al 
CC-IN2P3 
- siti mirror presso alcuni istituti (e.s. CNAF)

IN2P3 non sarà disponibile a mantenere il 
data center a partire dal 2025

Il nuovo Data Center sarà ospitato al
CNAF/Centro Nazionale

Approvazione del CB lo scorso Aprile
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Auger Data Center

CPU DISCO TAPE
Infrastruttura

(Tier1, Cloud,...)HS06 kEuro
Range 

temporale
mesi

TB kEuro TB kEuro

3000 30 12 600 60 1300 13 Tier1

Richieste per il 2025 sottomesse alla commissione calcolo CSN2

- trasferimento dati (≈ 0,7 TB/mese) da Malargüe sotto la responsabilità dello staff dell’Osservatorio
- primo processamento dati raw (merging ibridi, T4/T5, sPMT, …) – responsabilità italiana
- possibilità per tutti i membri della Collaborazione di aprire un account al CNAF 
(Lione: 170 attivi - maggior parte per SD shift e 7 generici per management e processamento, pochi fanno analisi)

- CPU 3000 HS06 (= 300 core) basato sull’utilizzo a Lione
- storage 600 TB su disco e 1300 TB su nastro

• 20 GB per utente
• 300 TB su disco al CNAF – accesso ai dati raw (incluso AERA)
• 1000 TB su nastro al CNAF – copia dei dati raw e simulazioni disponibili a Lione
• preservazione dati in siti differenti dal CNAF (300 TB su nastro a Bari e 300 TB su disco in un altro centro di 

calcolo)

- user interface “carrozzata” con 32 core, 2 GB di RAM e 200 GB di disco
- HPC: 1 nodo con 4 GPU H100 

contatti in essere con esperti CNAF 
per rendere operativo il progetto 
à a breve primi test  

task force GSGC, LE, NA, RM2
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Auger Data Center
Malargüe

MONITORING
http://paomon.physik.uni-wuppertal.de/

MySql and SQLite databases 
FD calibration

atmospheric data
…

DATA PROCESSING
Offline Framework
https://gitlab.iap.kit.edu/

Advanced Data Summary Tree 
(ADST)

sftp -o Port=443
gaugo@augerlogin.iap.kit.edu

Control and  Data 
Acquisition System

(CDAS)

MIRROR SITES
Czech Republic, Germany, 

Italy, Mexico, Portugal

AUGER DATA CENTER

raw data
merging of events (SD,FD,..)

physics trigger (T4,T5)
sPMT calibration

…

- modello di calcolo non ottimale 
- prospettive di futuro sviluppo del Data Center
non oggetto delle richieste per il 2025

+ KIT/UNAM/Prague/…  

- metadati (email lists, 
agenda meetings, wiki 
pages, …)
- archiviaz. codici analisi
- open data 
- simulazioni non a Lione
…

data and knowledge 
preservation
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Risorse di calcolo per il gruppo Auger Italia
Cluster Auger al CNAF attivo dal 2010 à computing e storage: 

- partecipazione alle campagne di simulazioni GRID 

- mirror dei dati raw (non tutti) disponibili a Lione

- supporto per le analisi condotte dai gruppi italiani, principalmente simulazioni 
RealMC (spettro ibrido, LIV, fotoni, up-going showers…)  e simulazioni AugerPrime

Richieste separate da quelle del Data Center

Per il 2025 non si richiedono risorse aggiuntive

CPU DISCO TAPE
Infrastruttura

(Tier1, Cloud,...)HS06 kEuro
Range 

temporale
mesi

TB kEuro TB kEuro

INCREMENTO 0 0 0 0 0 0 0
PLEDGE 
(attuale + 

incremento)
5430 54,5 12 1100 110 300 3 CNAF-Tier1
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4 borse di studio per 
laureandi / neo-laureati  
finanziate dalla CSN2 
presso laboratori in cui 
opera la commissione 

Proposti 2 temi per Auger
a Malargüe:

- Ricostruzione online 
eventi ibridi (CT)

- Protocolli di 
acquisizione dati SD (MI)
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END
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average 
in 2024

=
1,078

EUR/USD exchange rate


