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PhD with Auger/Cosmic Rays

* Radio Upgrade of the Pierre Auger Observatory
1) Absolute calibration of the new antennas
2) New electric field mills for thundercloud monitoring

3)Muon number measurements with RD + particle detectors

* Exciting topics of physics ahead
* Plus: Joining the HIRSAP community
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Absolute Calibration of the Antennas

* New radio antennas on each SD station

* Calibrate them relatively and absolutely ~ \J
<> absolute: Use Galactic radio emission
(strongest background)

* Propagate sky models through signal chain

» Compare with measured noise traces + cal. constants C' (1)
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Electric Field Monitoring

* Thundercloud
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Electric Field Mills

Loma Amarilla
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Later: Muon number measurements

* Observe highly inclined air showers with new RD

* Determine muon number and spread from
combined WCD + RD measurements
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Thanks!




Before my PhD at KIT

* Neutrino group at RWTH Aachen
* JUNO experiment

* Supernova neutrino studies

Ve, Vy,Vr
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+ antiparticles

20 kt Liquid Scintillator
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Master thesis: Spectrum Unfolding
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Absolute Calibration of the Antennas

* Process galactic emission Radio
. . Antenna
through antenna signal chain

* Add noise contributions at given \ /4 -

steps and propagate as well Add noise and model signal chain

ADC

— Antenna model itself

— Low-noise amplifier

— (Coaxial cable)

— Receiver Unit: bandpass filter + ADC noise

= Simulation of expected background + noise

ﬂ



Absolute Calibration of the Antennas

* Result: Modeled background signal
Pim (tLsT, v) = Psim (tLsT, v; NiNA, Nrcu, Napo, S)

* Compare to measured noise traces
Peas (tL-STa V)

e Minimize difference to solve for noise
contributions

* Calculate calibration constants C' (v)
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