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Pierre Auger Observatory
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SD: 1600 water-Cherenkov stations,

1500 m separation, 3000 km2 area

FD: 24 fluorescence telescopes at 4 

locations

Low energy upgrade

SD (750 m): 61 water-Cherenkov stations,

750 m separation, 23.5 km2 area

FD (HEAT): 3 fluorescence telescopes close 

to Coihueco FD location

HEAT + Coihueco = HeCo
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SD water-Cherenkov stations
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Each station filled with 12 tonnes of deionized water

Passing charged particles produce Cherenkov light, 

detected by 3x(9óó PMTs)

Operational nearly 100% of the time

750 m array reduces lower energy limit from 1018.5 eV to 

1017.5 eV
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FD telescopes
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Standard-FD

FOV 0Áto 30Áelevation

Low energy limit: 1017.8 eV

HEAT (in up position)

FOV 30Áto 60Áelevation

Energy range: 1017.2 eV ï

1018.1 eV

Measurement of fluorescent 

light (N deexcitation, 300-450 

nm)

440 PMT pixel camera (1.5Á

per pixel)

FD measurements 

operational ~15% of the time 

(clear nights, with low moon 

fraction)



P
ie

rr
e
 A

u
g

e
r 

O
b

s
e
rv

a
to

ry
H

y
b

ri
d

 d
e

te
c
ti
o

n

Hybrid detection
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Hybrid event: Event observed with 

SD and FD

SD stations give a better geometry 

reconstruction ᴼbetter energy and 

zenith angle reconstruction
SD station

~3.5 EeV

~55Á



Mass composition studies
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Identifying energy spectrum features: Transition from galacitc to extra-galactic 

sources, ankle, flux suppression (possibly GZK)

Uncovering origin of ultra-high-energy cosmic rays (UHECR): Acceleration to 

collision center-of-mass energies above 40 TeV (equivalent to CR with energy 1018

eV)

However, mass 

composition can only be 

inferred by comparison 

of data to hadronic 

interaction models!

Collision cross-sections 

are extrapolated from 

collider experiments


