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Hotel convenzionato: Hotel Royal Continental

 

  INFN_ Convenzion…

 → 10:00 Introduzione e richieste finanziarie   1h

Speaker: Valerio Verzi 

 → 10:40 News sull'Osservatorio e highlight scientifico   40m

Speaker: Antonella Castellina 

 → 11:10 Ricerca di neutrini. e fotoni con l'Osservatorio Auger   30m

Speaker: Lorenzo Perrone 

 → 11:30 coffee break   20m

 → 12:00 Fisica fondamentale con l'Osservatorio Auger   30m

Speaker: Armando Di Matteo 

 → 12:30 Fisica multidisciplinare con l'Osservatorio Auger   30m

Speaker: Roberta Colalillo 

 → 13:00 Riunione referee ristretta   30m

Referaggio Auger 2025
 Friday 4 Jul 2025, 09:00  → 19:00  Europe/Rome



09:00

(Istituto Nazionale di Fisica Nucleare)

10:00

(Istituto Nazionale di Fisica Nucleare)

10:40

(Università del Salento and Istituto Nazionale di Fisica Nucleare Sezione di Lecce)

11:10

11:30

(Istituto Nazionale di Fisica Nucleare)

12:00

(Istituto Nazionale di Fisica Nucleare)

12:30

grazie a Roberta per 
l’organizzazione

https://agenda.infn.it/event/47506/
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Osservatorio Pierre Auger

V.Verzi 
INFN – Roma “Tor Vergata”

04-07-2025

Introduzione e richieste finanziarie
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PIERRE AUGER OBSERVATORY

Malargüe

Coihueco
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Telescopes atmospheric 

monitoring

350 S latitude   ≈1400 m 
height ≈ 875 g/cm2

Malargüe - Argentina

Underground Muon Detector

radio

Water 
Cherenkov 
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Surface 
Scintillator 

Detector

Upgraded Unified Board 
+ small PMT in the tank

3000 km2

low energy extension
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UUB (+ sPMT + SSD-PMT) 
concluded in August 2023 

RD concluded in Dec 2024

UMD will be concluded in 2025 

Status of the 
installation of 
AugerPrime

ICRC 2025: primi risultati con un anno e mezzo di statistica
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Pierre Auger Collaboration
17 Countries 
87 Institutions
~400 Scientists

Argentina
Australia
Belgio
Brasile
Colombia
Francia

Germania
Italia 
Messico
Olanda
Polonia
Portogallo 

Rep. Ceca
Romania
Slovenia
Spagna
USA RL

CT                         R. Caruso            
LE                                      L. Perrone
LNGS                                 F. Salamida
MI                                      L. Caccianiga 
NA                                      R. Colalillo
Roma “Tor Vergata”        V. Verzi
Torino                                A. Di Matteo

55 Scientists
(14% of the total)
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1 Anastasi Gioacchino Alex RTD-A PNRR UniCT 0%
2 Caruso Rossella PA UniCT 60%
3 Del Popolo Antonino PA UniCT 80%
4 Insolia Antonio PO pens UniCT 0%
5 Mallamaci Emanuela RTD/B UniPA 60%
6 Marsella Giovanni PO UniPA 60%

FTE totali 2,60

RM2
1 Matthiae Giorgio PO pens UniRM2 0%
2 Gonzalo Rodriguez Fernandez Ric INFN 50%
3 Salina Gaetano DRic INFN 60%
4 Verzi Valerio PRic INFN 80%

FTE totali 1,9

CT

Anagrafica
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1 Cataldi Gabriella PRic INFN 60%
2 Coluccia Maria Rita Tec INFN 25%
3 Conte Matteo Dott UniSal 100%
5 De Palma Francesco PA UniSal 60%
6 De Vito Emanuele AdR UniSal 100%
7 Franco Antonio AdR-PNRR INFN 60%
8 Giaccari Ugo Ric INFN 90%
9 Martello Daniele PO UniSal 100%

10 Nucita Achille PA UniSal 60%
11 Perrone Lorenzo PO UniSal 80%
12 Scherini Viviana BdS UniSal 70%

FTE totali 8,05

LE

Anagrafica

new
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1 Aloisio Roberto PO GSSI 60%
2 Ambrosone Antonio AdR GSSI 60%
3 Andrade Dourado Luciana Dott GSSI 100%
4 Avocone Emanuele AdR UniAq 60%
5 Barbato Felicia Carla Tiziana RTD/B GSSI 60%
6 Boncioli Denise PA UniAq 70%
7 Cermenati Alessandro Dott GSSI 100%
8 Convenga Fabio AdR GSSI 100%
9 De Mitri Ivan PO GSSI 50%

10 Evoli Carmelo PA GSSI 60%
11 Martinelli Costanza Dott GSSI 100%
11 Petrera Sergio PO quiesc. GSSI 0%
12 Rizi Vincenzo PO UniAq 60%
13 Salamida Francesco PA UniAq 80%
14 Savina Pierpaolo RTD/A GSSI 60%
15 Vaiman Igor Dott GSSI 100%

FTE totali 11,20

LNGS

Anagrafica

new
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1 Apollonio Lorenzo AdR UniMi 70%
2 Caccianiga Lorenzo PRic INFN 80%
3 Consolati Giovanni PA PoliMi 60%
4 Magnani Paolo BdS INFN 70% 
5 Miramonti Lino PO UniMI 70%

FTE totali 3,50

MI

NA
1 Aramo Carla PRic INFN 60%
2 Colalillo Roberta RTD-A UniNa 80%
3 Guarino Fausto PO UniNa 60%
4 Tambone Matteo AdR UniNa 100%
5 Valore Laura PA UniNa 60%

FTE totali 3,60

Anagrafica

new
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TO

1 Aglietta Marco Pric pens INAF 0%
2 Arnone Enrico Ric UniTO 20%
3 Bertaina Mario Edoardo PO UniTO 70%
4 Bianciotto Marta Dott UniTO 100%
5 Castellina Antonella DRic INAF 100%
6 Deval Luca AdR INFN 100%
7 Di Matteo Armando Ric INFN 100%
8 Gonzalez Pintos Nicolas Martin post-doc CONICET 50%
9 Gorgi Alessio Tec INAF 70%

10 Mancuso Salvatore Ric INAF 60%
11 Mussa Roberto PRic INFN 50%
12 Taricco Carla PA UniTO 60%

FTE totali 7,80

Anagrafica

new

new

new
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FTE
CT 2,60
LE 8,05

LNGS 11,20
MI 3,50
NA 3,60

RM2 1,90
TO 7,80
Tot 38,65

59 ricercatori in totale 

6 dottorandi 

13 ‘post-doc’

Anagrafica



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

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 2024-12-06)

Education - Outreach
B. García
K. Caballero Mora

Finance Board

President: L. Favart (Belgium) 

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

AERA/RD
J. Hörandel  
T. Huege

Data Release
V. Scherini
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LE

LE

TO

Organization of the AUGER Observatory

CB
voti italiani: 8 su 43
7 sezioni INFN – RL
GSSI – C. Evoli

Altre responsabilità 
italiane (sub-tasks)

M. Aglietta (TO)
LPMT sPMT

R. Caruso (CT)
HV/LV FD

G. Marsella (CT)
UUB/SDECO

V. Rizi (LNGS)
L. Valore (NA)
CLF/XLF

V. Verzi (RM2)
FD camera

…



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, 2024-07-16)
12

AUGER House      
(Research)

LNGS

LNGS

NA
TO

MI

RM2

RM2
NA

TO

Publication Committee

Maris (chair)
R. Clay

B. Dawson
C. Dobrigkeit
S. Mollerach

L. Valore

Conference Committee

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

E. Santos

NA

LE
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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

Data taking extended 
up to 2035 

Phase 1 Phase 2

see Antonella’s talk

Pallavicini
Pallavicini CremonesiM. Maggiora

Malargüe
Novembre 2024



14

Malargüe, Marzo 2025

Fabrizio Lucentini
Ambasciatore IT a BA

Visita all’antenna ESA DSA-3
Ambasciata + 
Delegazione Telespazio e Auger

Salvatore Barba
Addetto scientifico ambasciata BA

Visita di Marcello al sito Auger
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Meeting di 
Collaborazione 
all’Aquila 
Maggio 2025

Meeting Auger 
Italia a Torino
Feb 2025

https://agenda.infn.it/event/44951/overview

alta affluenza
28 talk

- ottima occasione per i 
giovani
- non tutti riescono ad 
andare ai meeting a  
Malargüe
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Attività gruppi italiani

• Rivelatore

• Processamento/ricostruzione dati

• Analisi di scienza



17

Manutenzione dei large PMT (LPMT)
• responasibilità TO-Orsay
• per manetenere costante il numero di LPMT funzionanti occorre cambiarne ~100/anno 

• 2 ‘PMT weeks’ per anno (15 giorni) – 2 tecnici di TO
• ~50 LPMT per  ‘PMT week’

~15% dei LPTM non si 
riescono a recuperare
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Manutenzione dei large PMT (LPMT)
• pandemia + installazione AugerPrime: da ~200 a ~600 masked LPMT
• recente sforzo per icrementare il rate delle riparazioni 
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Stazione di test dei LPMT a Malargüe (SDECO)
collaborazione Praga – PA

• AugerPrime:  necessario lo sviluppo di una nuova stazione di test
• vecchio sistema basato su CAMAC, il nuovo usa le UUB
• può essere usato anche per sPMT e SSD-PMT 

New test system

RouterPC

UUB #1

UUB #2

UUB #N

Light Box

LED

Triggers

DAC for led 
current

16 PMTs 
under test

Light

Analog Signal

Serial connection

HV
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Calibrazione LPMT e SSD-PMT  

Vertical Equivalent Muon (VEM) for WCD            
Minimum Ionaizing Particle (MIP) for SSD

calibration every minute using atmospheric µ’s

WCD SSD

High Gain  = 32
Low Gain   = 1    LPMT 
                   = 1/4 SSD-PMT

QOD / QVE ≈ 1,19

LE e LNGS
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Calibrazione e commissioning sPMT

SPMT (1-inch)   1 p.e./µ   
LPMT (9-inch).  90 p.e./µ  

calibration against LPMT using
local small showers (~200/hour)

SSPMT[VEM] = b QSPMT[FADC counts] 

G.A. Anastasi 
prima TO, poi CT, ora sta uscendo da Auger

• calibrazione offline utilizzando small showers
• verifica del corretto funzionamento di tutti i 1510 sPMT
• implementazione di variabili di controllo nel monitoring

U
U

B
 s

ta
tio

n

maximum signal
without saturation
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Commissioning SSD
Responsabilità di LE

• verifica del corretto funzionamento dei 1400 SSD
• implementazione nel monitoring 
• ricostruzione eventi: < 0,5% dei segnali SSD flaggati come ‘bad’

PMT HG baseline (first 300 time bins) 
RMS vs Skewness monitoring HV and current
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Manutenzione telescopi a fluorescenza
HV/LV responsabilità CT

• 2 campagne di manutenzione all’anno (tecnico CT) 
• alcune riparazioni avvengono in Italia

1 canale alimenta 44 
pmts

10 canali per camera

60 canali per occhio

Camera responsabilità RM2
failures dei pmt molto rare
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Monitoraggio atmosfera
fondamentale per la ricostruzione dei dati

Malargüe

Coihueco
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LNGS e NA
Raman lidar 

CLF XLF

TO
Elastic
Lidars

Apr-Nov 24: CLF non ha funzionato

campagne di manutenzione da parte di LNGS e NA

- problema era il modulo GPS
- in generale l’hardware era obsoleto
- nuovi Single Board Computer + GPS board
- upgrade del software DAQ

Necessario upgradare XLF:  inizio prossimo autunno e continuazione nel 2025    
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ANT  -  Auger (or Andes) Neutrino Telescope

nt induced showers from Andes 

Cherenkov telescope in CO

Previste misure di fondo per studio di 
fattibilità 

Gruppi interessati: LE   LNGS   TO 

à presentazione di L. Perrone

Acceptance and Sensitivity 10 m2 years full calculation
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Malargüe
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PoS(ICRC2021)224

The 433 m surface array Gaia Silli

which it shares seven WCDs. At the same site, the location of the Underground Muon Detector
(UMD) buried close to the WCDs is shown in Fig. 1.

The analysis of the array trigger e�ciency was performed by simulating the response of the SD-
433 to air showers. These were produced using CORSIKA 7.4950 with QGSJetII-04 and FLUKA as
the high- and low-energy hadronic interaction model respectively. The simulation sample consisted
of 2000 proton- and 2000 iron-initiated air showers. The primary particles followed a continuous
energy distribution as ⇢

�1 between 4 ⇥ 1016 eV and 1017 eV and an isotropic distribution up to a
zenith angle of \ = 55°. The detector response was simulated employing the O�ine framework of
the Pierre Auger Collaboration [13]. Each shower core was randomly placed ten times within the
unitary cell of the SD-433.

SD-750
SD-433
UMD

Figure 1: The schematic map of the SD-433. The complete
array consists of two crowns (seven hexagons) of 19 WCDs
spaced at 433 m.

The remaining analyses were based
on the real data acquired between May
2013 and May 2020. The response of
the array to the impact of a shower front
is defined hereafter as an event. Three
conditions were required to select physi-
cal events among the background. Firstly,
the event must have at least three triggered
WCDs in a compact triangular configu-
ration. Secondly, the six nearest WCDs
around the one with the most intense signal
must be operational (not necessarily trig-
gered). Lastly, to ensure an unbiased es-
timation of the air-shower features, we se-
lected events without any saturated WCDs.
The final data-set was comprised by 115
thousand events.

3. Array e�ciency

The array’s e�ciency n is the probability of detecting an air shower by estimating the features
of the primary particle. As such, it depends on the array spacing, the primary energy ⇢MC, mass
�, and the impinging zenith angle \. Mathematically it is the ratio of the number of reconstructed
events to the total tries. The e�ciency can be parametrized as a function of the simulated primary
energy ⇢MC as

n (⇢MC) =
erf

⇣
0 ⇥ log10

⇢MC
1016 eV + 1

⌘
+ 1

2
, (1)

and it is depicted in Fig. 2 for di�erent zenith angle intervals between 0° and 55° for proton
primaries and iron nuclei. Each e�ciency curve is modeled by Eq. 1, represented in the figure as
solid lines. It can be observed that the array becomes at least 97% e�cient (i.e., defined as the full-
e�ciency regime) above 1016.7 eV for both primaries when considering \ < 45°. Complementary,
full-e�ciency is attained above 1017 eV for larger zenith angles. Hence, the choice of a maximum

3
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Figure 3. Visualisation of one event arriving at a zenith angle of ✓ = 82.8� from 24.3� north of
east with an energy of 2⇥1019 eV. Left: view of the radio antennas with detected signal indicated
by crosses color-coded from early (yellow) to late (red) arrival. Particle detectors with a signal are
indicated by green circles, their size indicating energy deposit. Further particle detectors with a signal
are present outside the shown area. The particle detector station marked in black had a temporary
malfunction. Sub-threshold radio-detector stations are marked with grey crosses, radio stations not
read out (in particular those not externally triggered) are denoted by triangles. The impact point
as reconstructed with the surface-detector stations is indicated by the one-sigma error ellipse. The
line indicates the projection of the shower axis onto the ground. Right: amplitude distribution of the
horizontal component of the electric field vector as a function of the distance from the shower axis
measured in the plane normal to the shower axis. 74 radio-detector stations have a signal-to-noise
ratio of 10 or higher.

zenith angle of the air shower, as is shown in figure 5. This is in qualitative agreement
with forward-beamed radio emission from a receding source in the absence of absorption
and scattering in the atmosphere, as explained in the introduction. It is also in line with the
observed increase in the number of detected air showers as a function of sin2 ✓, i.e., an increase
in detection e�ciency with rising zenith angle, shown in figure 1. A weak correlation of the
farthest distance with the energy of the cosmic ray is also observed and can be explained by
the expected increase of the detection threshold with increasing zenith angle.

Figure 6 shows a closer look at another interesting air-shower event, the southernmost
one located at (x, y) = (�26, 0) km in figure 4. The air shower has been detected with four
antennas at the edge of AERA. Its readout was triggered because an isolated surface-detector
station with significant energy deposit (dark-grey circles in figure 6) was closer than the 5 km
maximum readout distance discussed in section 2. The locations of the antennas with a signal
are in alignment with the ground projection of the air-shower axis reconstructed from the
surface-detector data. The azimuth angles reconstructed from the radio signals and particle-
detector measurements agree to within better than 0.5�. The zenith angle reconstructed with
the particle detectors amounts to 83�, while the zenith angle determined from the arrival
times of the radio signals corresponds to 87�. The low number of radio antennas with signal
and their approximate alignment along a line perpendicular to the air-shower axis limit the
zenith-angle resolution of the radio measurement in this particular case. It has been reported
that signal reflections at the ground, which are implicitly included in our antenna models

– 6 –
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In this work, to obtain the average MLDF, we have sim-
ulated two primaries, protons and iron nuclei, with energies
of 1017.5 eV, 1018.0 eV, 1018.5 eV and zenith angles 0◦, 12◦,
22◦, 32◦, 38◦, 48◦, by making use of CORSIKA simula-
tions [24] with two different generators of hadronic interac-
tions, QGSJetII- 04 and EPOS- LHC. The secondary parti-
cles of the EAS reaching the ground level are subsequently
propagated through the soil, and the energy deposited in the
underground muon detector is calculated with the Geant4
[25] package. Finally, the response of the detector is sim-
ulated by means of the Pierre Auger Observatory Offline
Software Framework [26].

The average MLDF is parameterized as

ρ (r, E, θ) = ρ(450) f (r, θ) , (8)

where ρ(450), the signal expected at a radial distance of
450 m, is the muon density estimator that depends on both
the energy E and the zenith angle θ . The distance of 450 m
has been chosen to minimize the fluctuations of the event-
dependent MLDF from the average one. The average struc-
ture function, f (r, θ), is normalized so that f (r = 450 m) ≡
1. Its functional shape follows from the KASCADE-Grande
experiment [9,14,27],

f (r, θ) =
( r
r∗

)−α (
1 + r

r∗

)−β
[

1 +
( r

10r∗

)2
]−γ

, (9)

where r∗ = 280 m, α = 0.3 and γ = 4.6. The functional
shape adopted for the parameterization of the slope param-
eter, β, is guided by the application of Linsley’s elongation
rate theorem [28,29],

β (θ; b0, b1) = b0 + b1 sec θ (10)

with b0 = 4.4 and b1 = −1.1. All the values of these
fixed parameters, namely, the values of the set {r∗, α,
γ , b0, b1}, were optimized with the above mentioned
simulations.

The expected number of muons, µ (r, E, θ), that hit a
scintillation module located at a distance r from the impact
point of a shower impinging with zenith angle θ is then
derived as µ (r, E, θ) = ρ (r, E, θ) S cos θ , with S cos θ the
projected aperture of the detectors. The observed number of
muons is drawn from a Poisson process with the mean µ.
On an event-by-event basis, the value of ρ(450) is therefore
estimated by minimizing the likelihood function
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Fig. 8 Example of MLDF fit to a real event

L = Lsat × Lcand × Lnon−trg

=
Nsat∏

i=1

1
2

[
1 − erf

(
Ni − µ(ri )√

2µ(ri )

)]

×
Ncand∏

i=1

e−µ(ri ) µ(ri )
Ni

Ni !

×
Nnon−trg∏

i=1

e−µ(ri )
(

1 + µ(ri )+
1
2
µ(ri )2

)
, (11)

consisting of the product of the likelihoods for saturated,
non-saturated (or candidate) and non-triggered UMD sta-
tions [30]. The likelihood for the non-triggered stations is
built from the probability not to trigger when there are less
than three muons hitting the UMD. This upper limit comes
from the water-Cherenkov detector condition which requires
at least a signal of 3 Vertical Equivalent Muons (VEMs) to
trigger. The value Ni is the effective number of muons recon-
structed by each scintillation module, namely

Ni =
m∑

j=1,k j '=64

−64 ln
(

1 − k j
64

)
, (12)

where k j is the number of scintillator bars, in a module of 64
strips, for which at least one muon in the j-th time window
was reconstructed. The time width of the window is ∼ 22 ns
and the index j runs over all m windows in an event of 6.4
µs. As soon as any of the k j equals 64, the module is consid-
ered as saturated and the corresponding Ni value is used as
a lower limit for the observed number. This reconstruction
procedure is illustrated in Fig. 8, where the MLDF is fitted to
the observed muon numbers. The density for non-triggered
modules is set, arbitrarily, to 10−2 m−2.

As a result of the longer path in the atmosphere and of the
increased amount of soil covering the detectors, the muonic
component of inclined EAS gets attenuated. Consequently,
the last step consists in correcting the muon density esti-
mator for the attenuation. Given the highly isotropic flux,
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when the measured angular speed dw=dt does not change much
over the observed track length. An example is shown in Fig. 37.
For these events (usually short tracks) there is a small curvature
in the functional form of Eq. (1) such that there is a family of
possible ðRp,w0Þ axis solutions. Rp and w0 are tightly correlated, but
neither value is well constrained. This leads to uncertainty in
other shower parameters, including the reconstructed shower
energy.

The fit degeneracy can be broken by combining the timing
information from the SD stations with that of the FD telescopes.
This is called the hybrid reconstruction. The hybrid solution for
the example shown in Fig. 37 is shown as a blue line and the
uncertainties in the parameters are specified in the legend.

Since the SD operates with a 100% duty cycle, most of the
events observed by the FD are in fact hybrid events. There are also
cases where the fluorescence detector, having a lower energy
threshold, promotes a sub-threshold array trigger (see Section
4.2.2). Surface stations are then matched by timing and location.
This is an important capability because these sub-threshold
hybrid events would not have triggered the array otherwise. In
fact, the time of arrival at a single station at ground can suffice for
the hybrid reconstruction.

The reconstruction uncertainties are validated using events
with known geometries, i.e. light scattered from laser pulses. Since
the location of the CLF (approximately equidistant from the first
three fluorescence sites) and the direction of the laser beam are
known to an accuracy better than the expected angular resolution
of the fluorescence detector, laser shots from the CLF can be used
to measure the accuracy of the geometrical reconstruction.
Furthermore, the laser beam is split and part of the laser light is
sent through an optical fiber to a nearby surface array station.
Thus, the axis of the laser light can be reconstructed both in
monocular mode and in the single-tank hybrid mode.

Using the timing information from the telescope pixels
together with the surface stations to reconstruct real air showers,
a core location resolution of 50 m is achieved. The typical
resolution for the arrival direction of cosmic rays is 0.61 [49].
These results for the hybrid accuracy are in good agreement with
estimations using analytic arguments [51], measurements on real
data using a bootstrap method [52], and previous simulation
studies [53].

7.2. Shower profile and energy reconstruction

Once the geometry of the shower is known, the light collected
at the aperture as a function of time can be converted to energy
deposit at the shower as a function of slant depth. For this
purpose, the light attenuation from the shower to the telescope
needs to be estimated and all contributing light sources need to
be disentangled [54]: fluorescence light [9,12,55,56], direct and
scattered Cherenkov light [57,58] as well as multiple-scattered
light [59,60].

An example of the measured light at the telescope aperture
and the reconstructed light contributions and energy deposit
profile is shown in Figs. 38 and 39.

The calorimetric energy of a shower is estimated by fitting a
Gaisser–Hillas function [61] to the reconstructed energy deposit
profile and integrating it. Finally, the total energy of the shower is
obtained by correcting for the ‘‘invisible energy’’ carried away by
neutrinos and high energy muons. This correction is obtained
from Monte Carlo shower simulations [62] as the average
correction factor for showers induced by different primary
particles. However, the differences between the correction factors
for different primaries are on the level of a few percent only. After
quality selection, the energy resolution (defined as event-to-event
statistical uncertainty) of the fluorescence detector is 10% [63].
The current systematic uncertainties on the energy scale sum up
to 22%. The largest uncertainties are given by the absolute

Fig. 37. Functional form that correlates the time of arrival of the light at each pixel
with the angle between the pointing direction of that particular pixel and the
horizontal line within the shower-detector plane. FD data (color points) and SD
data (squares) are superimposed to the monocular (red line) and hybrid (blue line)
reconstruction fits. The full square indicates the SD station with the highest signal.
This is a typical event in which the monocular reconstruction does not work well.
(For interpretation of the references to color in this figure legend, the reader is
referred to the web version of this article.)

time slots [100 ns]

250

de
te

ct
ed

 li
gh

t [
ph

ot
on

s/
m

2 /
10

0n
s]

0

50

100

150

200

250

300

350 data
total light
aerosol Cherenkov
direct Cherenkov
Rayleigh Cherenkov
multiple scattered

300 350 400 450

Fig. 38. Example of a light-at-aperture measurement (dots) and reconstructed
light sources (hatched areas).

slant depth [g/cm2]

200

dE
/d

X
 [P

eV
/(g

/c
m

2 )
]

0

10

20

30

40

50
χ2/Ndf = 42.45/44

400 600 800 1000 1200 1400 1600

Fig. 39. Energy deposit profile reconstructed from the light at aperture shown in
Fig. 38. The line shows a Gaisser–Hillas fit of the profile. The energy reconstruction
for this shower was 3.0 70.2 #1019 eV.

J. Abraham et al. / Nuclear Instruments and Methods in Physics Research A 620 (2010) 227–251 249

1500 m array
vertical events

q < 600

1500 m array 
inclined events (muons)  

q > 600

fluorescence 
events

750 m 
array
events

Cherenkov 
events 
HEAT

AERA 
events 

(radio ≈ 100 
MHz)

AMIGA
events 

(muons)
433 m 
array
events



27

EVENTI TELESCOPI A FLUORESCENZA
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FD Performance (on-time)

F.Salamida

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

Scheduled DAQ:
●moon fraction below 

70% 
●moon below the 

horizon for more 
than 3 hours 

8

ON TIME FD

Attività strettamente connessa al rivelatore e alla presa dati (LE e LNGS) 
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CALIBRAZIONE E ATMOSFERA
Analysis databases for data release

Updated till end of 
Dec 2023

GOES 
Database

Updated DB by 
B.Fick, L.Valore 

Updated till end of 
Dec 2023

CLOUD 
Database

Update based on 
new cloud analysis 

by Adelaide group (B. 
Dawson)

Official release till 
March 2014

LIDAR 
Database

DB till April 2023 
produced with new 

analysis. (J.Pallotta, R. 
Mussa, L.Valore)

Validation of analysis 
pending

Updated till Jan 
2025

Molecular 
Database

Issue with database 
synchronization 

solved

cloud databases

15

Updated till end of 
Jul 2024

FD_Calib_2_A
Updated till end of 
Dec 2023

Atm_Aerosol_1_A

Reconstruction of lasers 
for VAOD analysis + 
reference night             
(V. Harvey, L.Valore, 
V.Rizi) 

Updated till end of 
Dec 2023

Atm_Quality_0_A

Database aligned with 
Aerosol DB

16

Analysis databases for data release

Calibration constants 
production moved in 

Malargue (FS, 
G.Salina). 

Updated till end of 
Dec 2023

Heat/CO 
cross-cal 

Update based n 
extension fo old 
database (G. Salina)
New analysis i 
progress(G.Salina, V. 
Novotny, B,Dawson, V. 
Verzi, F.S) 

CT LE LNGS
NA RM2 TO

HEAT
CO

calibrazione pixels

profili lasers visti dall’FD
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FD Fase 2 
sistema di calibrazione *relativa* traccia solo il 
cambiamento del guadagno dei pmts

pulizia degli specchi complessa e fatta raramente

perdita di guadagno dei telescopi evidente e 
insostenibile sul lungo periodo

- confronto tra la calibrazione *assoluta* drum del 
2011 con quella del nuovo sistema X-Y scanner?

- importante anche per il confronto con la ‘radio 
energy scale’ 

à luce di fondo diffuso e stelle per migliorare la 
calibrazione *relativa* (Fase 1 & Fase 2)

polvere su uno 
specchio di LM

previste campagne di 
pulizia in 
collaborazione con 
KIT e gruppo Ceco
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Ricostruzione e processamento dati FD

LE e RM2
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38E = A S 4728 events

 eV18 10× 0.0026) ±A = (0.1865 

 0.0038±B = 1.0207 
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 0.011±B = 1.029 

 = -0.74ρ

/n.d.f. =  630/6042χ

prob. = 22.83 %

definizione errori su EFD calibrazione in energia data set SD 

processamento dati con il 
software Offline
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Ricostruzione eventi SD
LDF parametrization: difficult and of fundamental importance

slope parameters from well reconstructed events

AugerPrime: need to optimize the parameterizations

b function of shower size 
and zenith angle

  

One example 

SD1500 
EventId 72567140
~1020 eV,  ϑ~45°
18 WCDs
12 SSDs

8

Preliminary 
BadPeriod cut not applied!

TO: WCD for all arrays LE: performances for SSD

note: need to check/understand the impact in Phase 1 data 
before to update the LDF   
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Hybrid spectrum LE e LNGS

necessita aggiornamento (simulazioni)
Mass fractions from Xmax data (LNGS)

ICRC 2021
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A
N
I
S
O
T
R
O
P
I
E

Large scale (LE e MI)
dipolo (RA)  6.7 s

Intermediate Scale (LE e MI)
Cen A  ≈ 4s

ApJ 984 (2025) 123

ApJ 976 (2024) 48

Astrophys. J. 935 (2022) 170

no excess along SGP (TO)
contradict TA claimed excesses



35

A
N
I
S
O
T
R
O
P
I
E

MEAD 

Mass Estimators for 
Arrival Directions

MI

simulations results will be 
shown at ICRC 2025

increasing the signal from CenA

He 
scenario

mixed 
composition

scenario

Arrival direction of most
energetic events
100 EeV
(like Amaterasu paper)

TO e LNGS

simulations
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CR Phenomenology

SimProp Monte Carlo simulation code for UHECR propagation

Combined fit of spectrum and Xmax

TO e LNGS

Transition from galactic to extragalactic CRs

JCAP 05 (2023) 024



37

CR Phenomenology

SimProp Monte Carlo simulation code for 
UHECR propagation

Combined fit of spectrum and Xmax

TO e LNGS
Transition from galactic to extragalactic CRs

JCAP 05 (2023) 024
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Neutral particles and proton fraction 

Neutrino flux at 1 EeV as a 
function of the proton 
fraction above 30 EeV. The 
proton-fraction sensitivity of 
AugerPrime from the left 
panel is indicated with a 
vertical line at the 3 ! level 

Expected upper limits of 
the proton fraction 
above 30 EeV obtained 
using the measurement 
of sigma(Xmax) using 
the WCD only compared 
to the expected limits 
achieved using the 
increased sensitivity of 
AugerPrime.

AugerPrime report, 2023

Muzio et al. PRD 107 (2023)

UHECR source evolution 
explored through the 
proton fraction and 
cosmogenic neutrinos: 
-> to complete the picture: 
cosmogenic photons 
(cascade and direct) are 
missing

IceCube arxiv:2502.01963

JCAP2019; ICRC23

Proton fraction
and its
implication

Scientific case 
for AugerPrime
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WGs with 
Telescope Array

Fields of view of Auger and TA

:-( Neither TA alone
nor Auger alone
covers the full sky.

:-) Together they do:
TA full northern

hemisphere
plus part of
southern one

Auger vice versa

:-) Overlap in a band
surrounding the
celestial equator
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Note: Auger total exposure≈ 7.1× TA total exposure
(4.3× the area)× (1.4× the solid angle)× (1.2× the age)

4 /35

Talk at ICRC2021 — II Presented by AdM (slides, proceeding)

Same energy cross-calibration and datasets as for large-scale anisotropies
New joint analysis: Search for correlations with starburst galaxies or with 2MRS,
as in Auger-only study but neglecting energy losses

catalog Emin (Auger) Emin (TA) � equiv. top-hat radius f TS
all galaxies 41 EeV 53 EeV 24°+13°�8° 38°+21°�13° 38%+28%

�14% 16.2
starburst galaxies 38 EeV 49 EeV 15.5°+5.3°�3.2° 24.6°+8.4°�5.1° 11.8%+5.0%

�3.1% 27.2
A. di Ma�eo et al. (Pierre Auger and Telescope Array coll.) UHECR arrival directions and nearby galaxies ICRC 2021 11 / 16

Post-trial significance: 4.2σ (vs 4.0σ in Auger-only study)
25 /35

LNGS, 
RM2 e TO
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TA ICRC 2025
Auger SD Phase I

 model
inv

common fluorescence yield and E

ovvi vantaggi per le anisotropie
(full sky coverage)

discussioni molto ‘animose’ per lo spettro
(fortemente legato alla comprensione del rivelatore e dei dati)
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2025
- Scaler rates from the Pierre Auger Observatory: a new proxy of solar activity   ApJ 987(2025) 41
- Search for a diffuse flux of photons with energies above tens of PeV at the Pierre Auger Observatory JCAP 05 (2025) 061
- The distribution of ultra-high-energy cosmic rays along the supergalactic plane measured at the Pierre Auger Observatory ApJ 984 (2025) 123
- A search for the anomalous events detected by ANITA using the Pierre Auger Observatory Phys. Rev. Lett. 134(2025)121003
- The Pierre Auger Observatory Open Data Eur. Phys. J. C 85 (2025) 70

2024
- 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 Phys. Rev. D 110, 062005
- Constraints on metastable superheavy dark matter coupled to sterile neutrinos with the Pierre Auger Observatory Phys. Rev. D 109, L081101 (2024)

Forte contributo italiano nei paper di Collaborazione

Vedere prossimi talks per contributo italiano su:
• Ricerca di fotoni e neutrini
• Fisica Fondamentale
• Cosmogeophysics
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https://opendata.auger.org

Rilascio 30% dei dati Fase 1 LE (in passato anche CT)

visualizzazione
es: spettro in energia
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Auger Data Center
CNAF  
• svolge il ruolo di primary site dove vengono 

trasferiti i dati da Malargüe
• ha sostituito il CC di Lione

cronologia

• primavera 2024: presentazione informale progetto 
e approvazione CB

• luglio 2024: richiesta di assegnazione risorse di 
calcolo (CSN2)

• settembre 2024: presentazione al meeting della 
C3SN  

• oggi: risorse assegnate e migrazione Lione-CNAF 
in atto  
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Auger Data Center
Stato della migrazione:
• i dati raccolti a Malargüe vengono regolarmente trasferiti al CNAF (Juan Pablo Behler – staff Osservatorio)
• copy dei dati su disco da Lione al CNAF quasi completata
• copy dei dati da iRods-Lione a tape-CNAF più complicata ma in via di definizione 
• user interface al CNAF per permettere alla Collaborazione Auger di accedere ai dati – già una trentina di 

account attivi
• installazione dei software pre-processing dati in corso

CPU DISCO TAPE
Infrastruttura

(Tier1, Cloud,...)HS06 kEuro # mesi TB kEuro TB kEuro

3000 30 12 300 30 1000 10 Tier1-CNAF
- - - - - 300 3 ReCaS 

5430 54,3 12 1100 110 300 3 Tier1-CNAF

risorse assegnate per 
il Data Center

risorse già in possesso 
ai gruppi italiani 

diversi gruppi coinvolti (LE LNGS NA MI) ma un grazie particolare a Emanuele de Vito e Lorenzo Perrone
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Ø molte possibilità di estendere il ruolo del Data Center
Ø ’data and knowledge preservation’ ? 

CNAF



44

missioni consumo trasporti manutenzione invent. apparati spservizi totali
SJ SJ SJ SJ SJ SJ

CT 38 4 12 3 5 57 5
LE 63 7 7 77
LNGS 73 5 6 84
MI 20 2 22
NA 29,5 3 2 34,5
ROMA2 21 4 386 411
TO 106 11 10,5 20 127,5 20
Totale 350,5 30 43,5 3 5 20 813 25

Tot. 2025 325,5 21 42 3 5 20 354 777 5

Richieste finanziarie in k€ per il 2026
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richieste missioni k€
2 meeting a Malargüe (Marzo e Novembre) 135

1 meeting Auger Italia (n. 35 persone) 17,5

turni presa dati FD 40 

turni tecnici/attività FD   43

turni tecnici/attività SD 48

ANT 24

CNAF 6,5

altro: attività spokesperson (20), meeting referee e RN (8,5), 
meeting specifici analisi (8)

36,5

totale 350,5

• costo meeting Malargüe 3 k€/persona        (42 persone per 2 meeting)
• costo turni e attività sul rivelatore: sino a 4 k€/persona 

Dettaglio missioni a livello nazionale

meeting  
152,5 k€

attività sul 
rivelatore  
131,0 + 24 k€
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meeting 
Malargüe

meeting 
Auger 
Italia

turni 
presa 

dati FD

turni 
tecnici 

FD

turni 
tecnici 

SD

ANT CNAF altro motivazione missioni 
turni tecnici e altro

totale

CT 12 1,5 4 12 8 0,5 HV/LV FD    UUB/SDECO 38

LE 30 4 8 8 8 4 1 SSD 63

LNGS 30 4 8 16 8 7 CLF/XLF & FD     science coord. (altro) 73

MI 12 1,5 4 1,5 1 20

NA 15 1,5 4 6 3 CLF/XLF 29,5

RM2 9 1 4 3 1 3 camera/specchi FD 21

TO 27 4 8 6 32 8 21 Lidar el. LPTM sPMT spokesp. (altro) 106

totale 135 17,5 40 43 48 24 6,5 36,5 350,5

Dettaglio missioni a livello locale
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consumo trasporti manutenzione apparati motivazione

CT 4 12 3 (5 SJ) consumo:   moduli HV/LV FD  & SDECO  
trasporti:   spedizione moduli   Malargüe – CT/CAEN

spedizione moduli  CT – CAEN
auto a nolo

manutenzione:  riparazione ed acquisto moduli (SJ) 

LE 7 7 consumo:    SSD (5)  ANT (2) 
trasporti:    auto a nolo 

LNGS 5 6 consumo:    CRLF/XLF &  ANT (SJ)
trasporti:    auto a nolo  

MI 2

NA 3 2 consumo:    CRLF/XLF
trasporti:    auto a nolo  

RM2 4 trasporti:    auto a nolo  

TO 11 10,5 (20 SJ) consumo:    LPMT sPMT Lidar elastico ANT
trasporti:    invio HV SensTech da TO a Malargüe

auto a nolo
apparati:    acquisto HV SensTech insieme ad altri 2 istituti 

totale 30 43,5 3 (5 SJ) (20 SJ) 

Altre richieste non CF
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COMMON FUND

Ogni Novembre il Finance Board (FB) approva il budget dell’Osservatorio per l’anno successivo

La quota per persona (OCL) viene fissata in base all’author list al 1 Agosto 

OCL = budget / numero firmatari

La richiesta all’INFN per l’anno successivo la formuliamo a Luglio, quindi prima del meeting di 
Novembre del FB.  La quota OCL viene definita in questo modo:

à in genere si usa quella dell’anno corrente
à come avvenuto l’anno passato, se si prevede un aumento dei costi dell’Osservatorio si usa 
una stima formulata dal Project Manager considerando come numero di firmatari quello 
dell’anno corrente



49

COMMON FUND
- Anno passato

Aumento dei costi per via di AugerPrime (previsiti in anticipo)

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  (usata per i preventivi fatti nel 2024)
FB  Nov. 2024:           9,529.10      USD/persona  (1,8% in meno à versati in più ~ 6 k€) 

- Per il prossimo anno

Aumento dei costi dovuto alla contingente situazione finanziaria 

Project Manager:     ≈ 10.800,00 USD/persona  stima per il 2025
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2025 PROJECTION

3/11

APPROVED BUDGET 2025: 1,870 kUSD (including carry-overs until 2023)

Inflation 2023: 211,40 % 
ARS-USD exch rate increase 2023: 345,97 % (large jump in exchange rate Dec 2023)

Inflation 2024: 117,80 %
ARS-USD exch rate increase 2024:   28,12 %

2023-2024 INFLATION IN USD: 18,7 % 

Inflation Jan Feb 2025: 4,55 %
ARS-USD exch rate increase 2025: 3,14 %

(i.e., local costs increased in USD by approx. 20% … 374 kUSD! )

Plus extraordinary expenditures in 2025: 
● Air conditioner Los Morados 
● Antenna alignment LM – LA 
● Visitor Center projector 
● UPSs for FD 
● ... 

Auger PM Report to CB CB – March 2025 

PROJECT MANAGER – CB Marzo

Cosa sta 
succedendo
rispetto al
passato? 

Inflazione non
compensata dalla
svalutazione
dell’ARS
+ …
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EUR vs USD

L’euro si sta 
rafforzando
rispetto al dollaro

Se il trend fosse
confermato si 
risparmiarebbero
dei soldi
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Stima Project Manager per 2026:      10.800,00 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:   39              (erano 39)
Cambio euro dollaro:  = 1,09

CF = 10.800,00 × 39 / 1,09 ≈ 386 k€ 
(erano 354 k€)

COMMON FUND



DocID Rev. Validità 

INFN-CSN2-QA-103 3.2 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’attività 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) esclusi i 
senior se non paganti (F')

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

L’impegno minimo medio di FTE per persona <FTE> su scala nazionale che ogni singolo 
esperimento deve rispettare è normato secondo la seguente tabella. 

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

0-2 40 % 
2-4 50 % 
4-6 60 % 
6-8 70 % 
> 8 ≥ 70 % * 

* Tutti i firmatari dell’esperimento devono avere una frazione pro-capite di FTE pari al 70%. 

Inoltre, è previsto il pagamento di un solo CF per persona sopra i 5 k€ e, di conseguenza, di un 
massimo di 10 k€ totali.  

In caso il contributo di Common Fund copra personale impegnato su progetti esterni strettamente 
connessi e sinergici alla realizzazione del progetto, l’impegno medio di FTE per persona può 
includere le anagrafiche delle sigle sinergiche, su motivata richiesta del Responsabile Nazionale 
e approvate dalla CSN2 in occasione della riunione di bilancio di settembre. 

7 Buone Pratiche 

7.1 Afferenza CSN2 

Un ricercatore o tecnologo con un impegno in esperimenti di competenza della CSN2 prevalente 
rispetto alle altre attività in ambito INFN di norma afferisce alla CSN2.  
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# firmatari con 

FTE = 50% FTE = 60% FTE ≥ 70%

4 21 28

AUGER
9,9

386,4
6,9 È la quota utilizzata per calcolare lo scaglione FTE sulla base delle regole CSN2

56,0
39,0 Le linee 15:20 sono solo esempi rappresentativi per guidare il riempimento della tabella

3,0
0,0
8,0
0,0

3820,0
72,1

SIGLA Nome e Cognome Stato Ruolo Firmatario Pagante FTE INFN
AUGER Caruso Rossella PhD-equivalent Ricercatore x x 60
AUGER Del Popolo Antonino PhD-equivalent Ricercatore x x 80
AUGER Insolia Antonio Pensionato Ricercatore x 0
AUGER Mallamaci Emanuela PhD-equivalent Ricercatore x x 60
AUGER Marsella Giovanni PhD-equivalent Ricercatore x x 60
AUGER Cataldi Gabriella PhD-equivalent Ricercatore x x 60
AUGER Conte Matteo Dottorando Ricercatore x 100
AUGER De Palma Francesco PhD-equivalent Ricercatore x x 60
AUGER De Vito Emanuele PhD-equivalent Ricercatore x x 100
AUGER Franco Antonio PhD-equivalent Ricercatore x x 60
AUGER Giaccari Ugo PhD-equivalent Ricercatore x x 90
AUGER Martello Daniele PhD-equivalent Ricercatore x x 100
AUGER Nucita Achille PhD-equivalent Ricercatore x x 60
AUGER Perrone Lorenzo PhD-equivalent Ricercatore x x 80
AUGER Scherini Viviana PhD-equivalent Ricercatore x x 70
AUGER Aloisio Roberto PhD-equivalent Ricercatore x x 60
AUGER Ambrosone Antonio PhD-equivalent Ricercatore x x 60
AUGER Andrade Dourado Luciana Dottorando Ricercatore x 100
AUGER Avocone Emanuele PostDoc Ricercatore x x 60
AUGER Barbato Felicia Carla Tiziana PhD-equivalent Ricercatore x x 60
AUGER Boncioli Denise PhD-equivalent Ricercatore x x 70
AUGER Cermenati Alessandro Dottorando Ricercatore x 100
AUGER Convenga Fabio PostDoc Ricercatore x x 100
AUGER De Mitri Ivan PhD-equivalent Ricercatore x x 50
AUGER Evoli Carmelo PhD-equivalent Ricercatore x x 60
AUGER Martinelli Costanza Dottorando Ricercatore x 100
AUGER Petrera Sergio Pensionato Ricercatore x 0
AUGER Rizi Vincenzo PhD-equivalent Ricercatore x x 60
AUGER Salamida Francesco PhD-equivalent Ricercatore x x 80
AUGER Savina Pierpaolo PhD-equivalent Ricercatore x x 60
AUGER Vaiman Igor Dottorando Ricercatore x 100
AUGER Apollonio Lorenzo Dottorando Studente x 70
AUGER Caccianiga Lorenzo PhD-equivalent Ricercatore x x 80
AUGER Consolati Giovanni PhD-equivalent Ricercatore x x 60
AUGER Magnani Paolo Laureato Studente x 70
AUGER Miramonti Lino PhD-equivalent Ricercatore x x 70
AUGER Aramo Carla PhD-equivalent Ricercatore x x 60
AUGER Colalillo Roberta PhD-equivalent Ricercatore x x 80
AUGER Guarino Fausto PhD-equivalent Ricercatore x x 60
AUGER Tambone Matteo Laureando Studente x 100
AUGER Valore Laura PhD-equivalent Ricercatore x x 60
AUGER Matthiae Giorgio Pensionato Ricercatore x 0
AUGER Gonzalo Rodriguez Fernandez PhD-equivalent Ricercatore x x 50
AUGER Salina Gaetano PhD-equivalent Ricercatore x x 60
AUGER Verzi Valerio PhD-equivalent Ricercatore x x 80
AUGER Aglietta Marco PhD-equivalent Pensionato x 0
AUGER Bertaina Mario Edoardo PhD-equivalent Ricercatore x x 70
AUGER Bianciotto Marta Dottorando Ricercatore x 100
AUGER Castellina Antonella PhD-equivalent Ricercatore x 100
AUGER Deval Luca PhD-equivalent Ricercatore x x 100
AUGER Di Matteo Armando PhD-equivalent Ricercatore x x 100
AUGER Gonzalez Pintos Nicolas Martin PhD-equivalent Ricercatore x 50
AUGER Gorgi Alessio Laureato Ricercatore x 70
AUGER Mancuso Salvatore PhD-equivalent Ricercatore x 60
AUGER Mussa Roberto PhD-equivalent Ricercatore x x 50
AUGER Taricco Carla PhD-equivalent Ricercatore x x 60

Numero studenti paganti
FTE Totali
<FTE>

Questo valore deve essere specificato dal RN sulla base degli accordi intercosrsi in sede RRB. Attenzione TUTTI I firmatari devono rspettare le linee guida!
Nome esperimento Il nome dell'esperimento deve essere specificato dal RN 
Quota singolo (k€)

Numero Firmatari

Numero Studenti

Quota totale (k€)
Quota scaglione (k€)

Numero pensionati paganti
Numero pensionati
Numero paganti

AUGER
9,9

386,4
6,9 È la quota utilizzata per calcolare lo scaglione FTE sulla base delle regole CSN2

56,0
39,0 Le linee 15:20 sono solo esempi rappresentativi per guidare il riempimento della tabella

3,0
0,0
8,0
0,0

3820,0
72,1

SIGLA Nome e Cognome Stato Ruolo Firmatario Pagante FTE INFN
AUGER Caruso Rossella PhD-equivalent Ricercatore x x 60
AUGER Del Popolo Antonino PhD-equivalent Ricercatore x x 80
AUGER Insolia Antonio Pensionato Ricercatore x 0
AUGER Mallamaci Emanuela PhD-equivalent Ricercatore x x 60
AUGER Marsella Giovanni PhD-equivalent Ricercatore x x 60
AUGER Cataldi Gabriella PhD-equivalent Ricercatore x x 60
AUGER Conte Matteo Dottorando Ricercatore x 100
AUGER De Palma Francesco PhD-equivalent Ricercatore x x 60
AUGER De Vito Emanuele PhD-equivalent Ricercatore x x 100
AUGER Franco Antonio PhD-equivalent Ricercatore x x 60
AUGER Giaccari Ugo PhD-equivalent Ricercatore x x 90
AUGER Martello Daniele PhD-equivalent Ricercatore x x 100
AUGER Nucita Achille PhD-equivalent Ricercatore x x 60
AUGER Perrone Lorenzo PhD-equivalent Ricercatore x x 80
AUGER Scherini Viviana PhD-equivalent Ricercatore x x 70
AUGER Aloisio Roberto PhD-equivalent Ricercatore x x 60
AUGER Ambrosone Antonio PhD-equivalent Ricercatore x x 60
AUGER Andrade Dourado Luciana Dottorando Ricercatore x 100
AUGER Avocone Emanuele PostDoc Ricercatore x x 60
AUGER Barbato Felicia Carla Tiziana PhD-equivalent Ricercatore x x 60
AUGER Boncioli Denise PhD-equivalent Ricercatore x x 70
AUGER Cermenati Alessandro Dottorando Ricercatore x 100
AUGER Convenga Fabio PostDoc Ricercatore x x 100
AUGER De Mitri Ivan PhD-equivalent Ricercatore x x 50
AUGER Evoli Carmelo PhD-equivalent Ricercatore x x 60
AUGER Martinelli Costanza Dottorando Ricercatore x 100
AUGER Petrera Sergio Pensionato Ricercatore x 0
AUGER Rizi Vincenzo PhD-equivalent Ricercatore x x 60
AUGER Salamida Francesco PhD-equivalent Ricercatore x x 80
AUGER Savina Pierpaolo PhD-equivalent Ricercatore x x 60
AUGER Vaiman Igor Dottorando Ricercatore x 100
AUGER Apollonio Lorenzo Dottorando Studente x 70
AUGER Caccianiga Lorenzo PhD-equivalent Ricercatore x x 80
AUGER Consolati Giovanni PhD-equivalent Ricercatore x x 60
AUGER Magnani Paolo Laureato Studente x 70
AUGER Miramonti Lino PhD-equivalent Ricercatore x x 70
AUGER Aramo Carla PhD-equivalent Ricercatore x x 60
AUGER Colalillo Roberta PhD-equivalent Ricercatore x x 80
AUGER Guarino Fausto PhD-equivalent Ricercatore x x 60
AUGER Tambone Matteo Laureando Studente x 100
AUGER Valore Laura PhD-equivalent Ricercatore x x 60
AUGER Matthiae Giorgio Pensionato Ricercatore x 0
AUGER Gonzalo Rodriguez Fernandez PhD-equivalent Ricercatore x x 50
AUGER Salina Gaetano PhD-equivalent Ricercatore x x 60
AUGER Verzi Valerio PhD-equivalent Ricercatore x x 80
AUGER Aglietta Marco PhD-equivalent Pensionato x 0
AUGER Bertaina Mario Edoardo PhD-equivalent Ricercatore x x 70
AUGER Bianciotto Marta Dottorando Ricercatore x 100
AUGER Castellina Antonella PhD-equivalent Ricercatore x 100
AUGER Deval Luca PhD-equivalent Ricercatore x x 100
AUGER Di Matteo Armando PhD-equivalent Ricercatore x x 100
AUGER Gonzalez Pintos Nicolas Martin PhD-equivalent Ricercatore x 50
AUGER Gorgi Alessio Laureato Ricercatore x 70
AUGER Mancuso Salvatore PhD-equivalent Ricercatore x 60
AUGER Mussa Roberto PhD-equivalent Ricercatore x x 50
AUGER Taricco Carla PhD-equivalent Ricercatore x x 60

Numero studenti paganti
FTE Totali
<FTE>

Questo valore deve essere specificato dal RN sulla base degli accordi intercosrsi in sede RRB. Attenzione TUTTI I firmatari devono rspettare le linee guida!
Nome esperimento Il nome dell'esperimento deve essere specificato dal RN 
Quota singolo (k€)

Numero Firmatari

Numero Studenti

Quota totale (k€)
Quota scaglione (k€)

Numero pensionati paganti
Numero pensionati
Numero paganti
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STATO FONDI E RICHIESTE PER LA 
RIUNIONE DI LUGLIO

Missioni

Assegnati 166 + 71 (SJ)  k€

Disponibile 45 + 61 (SJ)  k€

Alcuni impegni a Settembre e vorremmo aprire le missioni per il
meeting di Malargüe a Novembre quanto prima per comprare i voli 
ad un prezzo accessibile

Richieste di sblocco SJ a Luglio ≈ 50 k€

Per i rimanenti ≈ 10 k€ (SJ) si vedrà a Settembre
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END
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2024 PROJECTION

20/35Auger PM Report to FB FB - Nov. 2024 
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OPERATIONAL COSTS

22/35

● Presently 18 countries

● “OCL's”: number of 
contributing scientists
nearly constant over last
years

● Yearly operational budget
nearly constant over last years

Auger PM Report to FB FB - Nov. 2023 
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average 
in 2025

=
1,093

EUR/USD exchange rate
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anno di 
riferimento 

dei preventivi

# paganti 
INFN

EUR
/USD

CF [k€] pagamenti 

2022 35 1,20 253 253 nel 2021

2023 33 1,08 243 100 nel 2022
143 nel 2023

2024 36 1,08 290 270 nel 2023
20 nel 2024

2025 39 1,07 354 354 nel 2024

2026 39 1,09 386


