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Most important points A“(IT
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® Radio detection is mature and delivers valuable information
® Independent calibration of absolute energy scale
® ,Electromagnetic energy” within 10%
B Xmax for vertical showers (AERA), for inclined requires interferometry
® Larger antenna spacing -> higher zenith angles -> smaller solid angle
® 1.5 km grid for AugerPrime RD will work
® 2.0 km grid seems like stretching it
® Potentially ,clusters” with broad-band antennas?
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Required detector spacing —inclined showers A“(IT
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An air shower at 30-80 MHz on a 2 km grid A“(IT
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Radio array grid size and zenith angle ﬂ(IT

Karlsruhe Institute of Technology

-2 .
1400 m, 700 gcm~*<, US std atmosphere B The Iarger the g”d, the
1 station spacing / m . .
I higher the needed zenith
] 1500 .
4 2000 angle — mind cos(0)!
¥
- R U N B e €(E,0) =1
£ 10! 4 1500 6 £[65.0,67.0]
g - 1250 0 €167.0, 69.0]
s o a6 €[69.0,71.0]
= 51000 . 6 c[71.0,73.0]
Iy : . 6 < [73.0,75.0]
100 4 E 750 . 6 < [75.0,77.0]
a 500. . 6 [77.0,79.0]
< . 0 < ([79.0,81.0]
250 B 6 < [81.0,83.0]
. 6 [83.0, 85.0]
10-1 1 . . ; ; ; 0 19.0 195 20.0
60 65 70 75 80 as l()gm(E / eV)

zenith angle / deg

Felix Schluter

GCOS Workshop, June 2023 Tim Huege <tim.huege@kit.edu>



Radio array grid size and zenith angle ﬂ(IT
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Air shower at 150-350 MHz
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Radio-interferometric technique
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Radio-interferometric reconstruction ﬂ(IT
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RIT under more realistic experimental conditions ﬂ(IT
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What to do in a next-generation experiment? A“(IT
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®  Layered particle detector” plus Radio antenna
® Extra cost for Radio is small, likely well below 1000 EUR per station
® Provides data for mass composition studies, energy scale calibration
® Tracking of particle detector aging

® If possible, go to frequencies of several 100 MHz, for potential
,Single-station analysis” a la ANITA, ARIANNA, lowering thresholds

® If possible, try time synchronization on
1 ns scale (differential GPS, ...?)

® Grid beyond 1.5 km seems unfavorable, usefulness of local clusters
needs to be properly investigated
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