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Take home Radio Detection of Cosmic Rays:*Many thanks to all Auger members,
in particular to all colleagues in AERA • proven technique

• construct at very large scale
(3000 km2 !)
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Particle type is the key !

Origin of highest-energy
particles in the Universe

Particle interactions
at the highest energy
ever seen

?

Ultra-High-Energy Cosmic Rays    E > 1 EeV

?
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Upgrade
Submitted to PRL

]2 [g/cmmaxX
600 700 800 900 1000

)
m

ax
+

(N
10

lo
g

8.4

8.5

8.6 p QGSjetII.04

He QGSjetII.04

N QGSjetII.04

Fe QGSjetII.04

PRD91 (2015) 032003 & 059901

PDR 2015

10 EeV 100 EeV



1910 2010
 [eV]E

5110

5210

5310

5410

]
-1

 d
ex

-3
En

er
gy

 d
en

si
ty

 [e
rg

 M
pc

Total
 = 1A

 4)A)2
 22)A)5
 38)A)23
 56)A)39

Pierre Auger Observatory results

31 July 2020 ICHEP2020 (SdJ) 4

Upgrade
Submitted to PRL

]2 [g/cmmaxX
600 700 800 900 1000

)
m

ax
+

(N
10

lo
g

8.4

8.5

8.6 p QGSjetII.04

He QGSjetII.04

N QGSjetII.04

Fe QGSjetII.04

PRD91 (2015) 032003 & 059901

PDR 2015

10 EeV 100 EeV



Measure particle type at highest energies
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e+µ in 
shower tail

ae+bµ
in shower tail

combination gives
e and µ separately
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Auger RD 
Looking for ultra-high-energy neutrals in inclined showers

Neutrino: RD signal + many muons Photon: RD signal + few muons

Triggering as slave of SD tank, but investigating using RD in local station trigger
JCAP 10 (2019) 022 JCAP 04 (2017) 009
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The Auger Engineering Radio Array (AERA)
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The Auger Engineering Radio Array (AERA)
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RD full array
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The Auger Engineering Radio Array (AERA)
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RD full array
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Geomagnetic Charge separation Cherenkov interference

Polarisation:

Project in v× B and v× v× B plane

Radio Detection of (Ultra-)High-Energy Cosmic Rays
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Geomagnetic Charge separation Cherenkov interference

Polarisation:
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Auger RD Status 
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Auger RD Status 
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• Mechanical design complete and tested
• Electronics design nearly complete, optimising gain and 

noise performance on galactic background
• 10 prototypes in the field,                                                    

7 in engineering array  taking data since 8 months
• Start production end this year
• Deployment in 2021
• Measuring until 2030 (and beyond)


