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Particle Physics
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Accelerators
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Cosmic rays
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Cosmic rays “rain”
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Shower detection
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Shower development

CR particle

Normalized to Integral
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The Pierre Auger Observatory

South Hemisphere —~
PIERRE P Area ~ 3000 km2

B | 24 fluorescence telescopes
| 1600 water Cerenkov detectors
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telescope building

"Los Leones"
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telescope building

"Los Leones"

LIDAR station
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Ground array measurements
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E.M. and pu signal at the SD
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The fluorescence detectors (FD)




The fluorescence detectors (FD)




The fluorescence detectors (FD)
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Fluorescence detector

measurements
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A 4 eyes

hybrid event !
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Signal [VEM]
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Exposure
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Energy spectrum
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Energy spectrum

Ankle

6><1|0” 10"%  2x 1|0‘3 10" 2x|,<f(

;‘:_": - 1T | I I T T 1T | I I
> -
L 245
Lo "
n - ' b
” B « @ ' o °
R
W 235 o AugerSD 1 1 GZK like
t:ng _ —=— Auger Hybrid suppression !!!
o | L I
23 | —e— Auger Combined \\.
22 -':I B ] ] | ] ] | | ] ] ] ] | ] ] | ] ] | | | ] ]
- 18 18.5 19 19.5 20 20.5

logm(Eﬁ'eV)



Energy spectrum (interpretation )

Kotera &Olinto
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Correlation with AGNSs

Vernon-Cetty-Vernon AGN catalog
E> 57 EeV, z<0.018, distance < 3.1 deg.

Correlating fraction
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Cen A Closest (4.6 Mpc) powerful radio galaxy with characteristics
jets and lobes, candidate for UHECR acceleration
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Xax distributions
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Proton cross-
section
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distributions
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The “number of u”
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NM - Inclined showers
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N, - all 6 (from SD)
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Hybrid events
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The puzzle

“beam composition” ???

“New” interactions ???




Further
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New analysis methods @ LIP
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SIPM FACT

First G-APD Cherenkov Telescope

An array of Geiger avalanche photodiodes 50 um

PMT typ. peak PDE 25%
SiPM could reach ~60%

SiPM getting better (higher PDE, lower
dark noise, lower crosstalk,...) and cheaper

New packages (denser) being released § 1440 pixels, 4.5 degree FOV
Microscope view of a SiPM

£ 65

Towards a FS with SiPM
. Collaboration LIP, Aachen, MPI,
= Granada, Palermo, to develop a
. SiPM based Focal Surface

Hamamatsu array

Zecotek array
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*fautonomous’RPCs

Resistive Plate Chambers (RPCs) are rugged
and reliable gaseous detectors, widely used in
High Energy and Nuclear Physics experiments.
- excellent time resolution

- can be produced in large areas

- cheap
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“em’” supression

Under an absorber ...
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We are exploring the 100 TeV energy scale, well beyond
LHC, and may be we are touching something fundamental!



Northing (km)

3ToT Efficiency

AM I GA/H EAT 23.5 km2, 42 extra SDs on 750m grid (infill array) associated with
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