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Detection Principles
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Radio Emission from Air Showers
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Motivation
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Understanding Radio Emission
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SLAC T-510
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Proof of Principle
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Proof of Feasibility
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Tunka-Rex
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Tunka-Rex
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Larger Dimension
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AERA
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AERA
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25 Event 24667045 :-)
Time (UTC): 2013/12/18 12:40:29
Time (GPS): 1071405645 s 189283000 ns
Trigger: 4C1; no T5
Stations: 35 (Acc: 11, Bad: 82)

Global reconstruction (LDF + axis) (5)
eV1910×0.16 )±E = ( 1.64

0.1 ) deg±0.1, 24.3±) = ( 82.8φ,θ(

0. 15)  km±0.31, 14.13±(x,y) = (-26.87
0.3±N19 = 3.4

0.34 km±radius = 88.86

Monitoring
average stations age: 14.0 yr

Run 100785 Event 137009
GPS Time 1071405645 s 189270974 ns
UTC Date: 2013/12/18 12:40:29
RecStage = LDFFit2dWithCore

= 23. 45φ= 82.73 degθ

Radio energy: 2.04e+09 +/- 8.27e+07 eV
Stations: 75

nan m±radius = 1
FitStatus = successful
Chi2/NDF = 49.3 / 72
x = -27.5 km, y = 14.87 km

°= 65α
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Experiment of the Future
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SKA
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Beyond IceCube
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IceCube-Gen2
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Conclusion
General mission:

understanding radio emission: done
establishing radio detection technique: done
contributing to physics: energy, mass composition, horizontal air showers: ongoing

Radio Detection Technology:
alternative approach for E > 1017 eV
similar precision possible as for established techniques
ideal for combinations in hybrid detectors
high efficiency for inclined showers

Experiments:
SLAC T-510
accelerator test measurement to validate simulation codes
LOPES
proof of principle of radio technique
Tunka-Rex
proof of feasibility of radio technique
AERA
world-largest radio engineering array
SKA
future radio experiment for topography of radio emission
IceCube-Gen2
study of radio extension
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