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MEASURING AIR SHOWERS WITH MULTIPLE TECHNIQUES
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Auger Engineering Radio Array

AUGER

OBESERVATORY

~150 antennas
~17 km? T
30-80 MHz T
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HORIZONTAL AIR SHOWERS MEASURED WITH AERA

large footprints -> measure showers on 1500 m grid

on standard 1500 m grid ‘
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UPGRADE OF THE PIERRE AUGER OBSERVATORY

-electronics
-scintillator

Cosmic Rays - Pierre Auger Observatory
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Key science questions

What are the sources and acceleration
mechanisms of ultra-high-energy cosmic rays
(UHECRSs)?

Do we understand particle acceleration and
physics at energies well beyond the LHC (Large
Hadron Collider) scale?

What is the fraction of protons, photons, and
neutrinos in cosmic rays at the highest energies?
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UPGRADE OF THE PIERRE AUGER OBSERVATORY

-electronics
-scintillator

e/

in practice: different response
to both components in both
detectors: response matrix
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Key science questions

What are the sources and acceleration
mechanisms of ultra-high-energy cosmic rays
(UHECRSs)?

Do we understand particle acceleration and
physics at energies well beyond the LHC (Large
Hadron Collider) scale?

What is the fraction of protons, photons, and
neutrinos in cosmic rays at the highest energies?
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-electronics
-scintillator

-radio detector
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AUGER

OBSERVATORY

Key science questions

What are the sources and acceleration
mechanisms of ultra-high-energy cosmic rays
(UHECRSs)?

Do we understand particle acceleration and
physics at energies well beyond the LHC (Large
Hadron Collider) scale?

What is the fraction of protons, photons, and
neutrinos in cosmic rays at the highest energies?
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UPGRADE OF THE PIERRE AUGER OBSERVATORY

PIERR
-electronics N AUGER
-scintillator 587G | e 3-5 M€ ERC Advanced Grant
-radio detector i | Coun Horandel
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Netherlands Organisation
for Scientific Research | — 70
LmAm" S, )
1661 detector stations, e/
covering 3000 km? CENTEE Y
T I ey s e p— project implementation (% Ny fr
to both Is in both . i -
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MEASUREMENT OF PARTICLE TYPE /it |
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RADIO-WCD PROVIDES GOOD MASS SEPARATION
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INTEGRATION OF RADIO UPGRADE (RD), SCINTILLATOR UPGRADE (SSD),
AND WATER CHERENKOV DETECTOR IN ONE UNIT

wainobe 4 f SD electronics
GPS (timing)

communications
system
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= 500 Q

Load new project existing

Shared infrastructure (solar power, battery, GPS timing, communications system) and
integrated data acquisition
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AN

RD FRONT END BOARD &, LAB

PTERRE
AUGER

OBSERVATORY

PEU 200MHz PSU 1v8 PSU
_ clock 1v2 or 1VA1 PSU 3v3 : ' -
e 24V in
Current fimit oscillator LDO Switched LTM8031 Power filter ! !
N Si540B LP3961 (if needed)
Bias enable
e LVDS ADC power VCCINT VCCIO
' Antena with built-in LNA
'AD9613 I , UuB
\ : 1 interface
| config
i - : ADC 12-bit : <>
- r) | 1 ﬂ h
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FPGA 5 5
LVDS ! |
Lattice EPC5 M: Control/data E
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Altera MAX10
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Debug Debug
SPI interface JTAG
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ANTENNA CHARACTERIZATION e R
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TIME LINE

PTERRE

Jan 2019; RU Nijmegen CvB visiting Auger observatory i
antenna prototype on wcd and SSD station

Mar 2019: RD Fornt end board with interface to wcd electronics (UUB) installed in field

Mar 2019: preliminary design review

June 2019: collaboration meeting in Nijmegen
critical design review

summer 2019 get ready for mass production

2020 install RD upgrade in field

™ . .
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-electronics
-scintillator

-radio detector

3

in practice: different response
to both components in both
detectors: response matrix
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