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First laboratory detection of particle cascade with
a radar!
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» Detection of secondary cascade with a radar
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Case study
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Case study: In-air radio emission
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2 Case study: In-ice secondary cascade emission

Antenna Positions

20 1

[
] o
1 1

Y Position (West)

|
[
o=

1

WRX3

@® Core Position

HWRX2

HVIm

40 -

BRX1
—'30 —'20 —io 6 1'0 2'0 3b
X Position (North)
Electric Field - E(West)
Rl RX1
—— RX2
—— RX3

100

300 350 400

Time (ns)

150 200 250

450

500

_10 -

_20 -

_40 -

—60 -

_BG .

—100 -

Electric Field - E(North)

20 A

10 1

o RX1

— RX2
— RX3

500

U-

_30 .
100 150 200 250 300 350 400 450
Time (ns)
Electric Field - Ez(vertical)
40 1 I RX1: Ez
—— RX2:Ez
20 1 —— RX3: Ez

100 150

250 300 350 400 450

Time (ns)

200

500




2 Radar signals
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Case study: Combined signal
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Case study: Combined spectrum
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Receiver 1

Different arrival directions
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Timing Study (Ongoing) Realistic sighal studies: (Ongoing)

Core position dependant timing delays
between In-air and radar signal at RX1
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Conclusions

From the radar signal:

The timing of the signal could provide information on the vertex positions
The Frequency content of the signal depends on the arrival direction

The Energy of the primary can be estimated from the signal amplitude

* We also have the radio footprints in our detector L i
e Three signal signatures for the same event | -
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Assumptions:
e Shower maxima of secondary cascade at ~5m
e Cherenkov angle in ice kept at 45°

In-ice secondary cascade emission

Theoretical calculations for position of receiver with different
corepositions in the cherenkov region:
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