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The Pierre Auger Observatory

@ Located in Malargue, Argentina

e Total area of 3000 km?

e Surface Detector (SD)
» 1660 stations .
> 100% duty cycle : Morados 5

==z e

Fluorescence Detector (FD)

» 27 telescopes
» 15% duty cycle

Central
Campus.,

Radio and muon detectors

@ Phase I: 2004-2022

e AugerPrime upgrade: completed in 2023
@ Phase Il: till > 2035
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Particle Physics with UHECR e w0
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~Interaction cross sections for. UHECR
_ 'with"F/uorescénc_ef Detector measurements
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~Interaction cross sections for. UHECR
_ with the Fluorescence Detector measurements
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“Interaction cross sections .for UHECR
with the Fluorescence Detector measurements
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Measurement of the proton-air (proton-proton) interaction cross section:
Fit to the tail of the X, distribution
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of the Xax distribution: i i
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[
H; 700 800 900 kL

, , |
@ most important systematics: Xow (gfont] 10

He contamination up to 25% £
. > 1L

= ~ 6% uncertainty e 10
o fiducial cuts to get 100

an unbiased tail.

—Xmax /A
f(XmaX) ~ max/ 0 10_1 i . n=20% ‘\\ \
600 800 1000 1200

2
szw [g/Cm']
Olena Tkachenko proton-proton cross section at ultra-high energies 16/10/2024 6/10



Measurement of the proton-air (proton-proton) interaction cross section:
Fit to the tail of the X« distribution -
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Interaction cross sections for UHECR
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Interplay between
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Simultaneous estimation of the proton-proton cross
section and mass comosition =>

@ no assumption on composition (cross section)
in the cross section (composition) estimate

mass composition & interaction cross section
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