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Tunka-Rex Radio Array ﬂ(IT
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Definition of Aperture
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Efficiency Model ﬂ(IT
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Efficiency Model

Signal detection

Vladimir Lenok

1.0

Beta distribution

0.8
£
=
8 0.6
3 Most probable value
s
c
()
B 04
O
(O]
42
<]
Q

0.2

0.0 B=— :

0 100 200 300 400

Signal strength (pV/m)

500

B 1

0 5 10 15 20 25

PDF

Aperture of the Tunka-Rex Radio Array

SKIT

Karlsruhe Institute of Technology

Based on multiple
processing of simulated
signals with different
noise samples



Efficiency Model ﬂ(IT

Signal detection — Accounting for signal uncertainty b s ot ecnoloss
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Efficiency Model

Signal detection — Accounting for signal uncertainty — Marginalization
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Efficiency Model

Signal detection — Accounting for signal uncertainty — Marginalization
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Efficiency Model ﬂ(IT

Event detection — Probabilistic combination of PDFs (trigger probability) b s ot ecnoloss
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Full-Efficiency Region ﬂ(IT
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Selection scheme

Full-efficiency region border
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Circle-on-sphere parametrization
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Integration ﬂ(l'l'
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT
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Full-Efficiency Region Evolution AT

Karlsruhe Institute of Technology

35
— 0.98 o Radius
— 0.50 x  Center
30 0.10
.l O/O—O—O\O\o\o\o
— Almost no change of radii
o0 b for 0.98 and 0.10 regions

Geomagnetic field zenith

Degrees

10 | °

5
500 550 600 650 700 750 800 850 900 950
Depth of shower maximum (g/cm?)

Vladimir Lenok Aperture of the Tunka-Rex Radio Array 20



Summary ﬂ(l'l'
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The aperture model:

Is the key to measure CR flux’s characteristics (energy spectrum and mass composition)
Combination of two components: probabilistic model of detection efficiency and semi-
analytical approach to integral estimation

Incorporates all known uncertainties

Can be used for studying dependence of efficiency and aperture on E and Xmax

Is generic and can be used by other radio arrays
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