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-> origin and propagation of particles of the highest know energies in Nature

( eV)


-> light axions as dark matter and their astrophysical signatures through mixing with 
photons, in particular radio lines


-> Phenomenology of the early Universe (for example primordial magnetic fields)


-> role of weakly interacting particles such as neutrinos in supernovae and in the 
early Universe, collective neutrino oscillations


“multi-messenger” signatures of dark matter in the electromagnetic spektrum from 
radio to gamma radiation, in neutrinos and in charged cosmic rays


connections to gravitational wave astronomy und to particle physics at accelerators 
such as the LHC.


collaboration with experimental astroparticle physics and the Sternwarte

∼ 1020

Theoretical and phenomenological questions at the 
interface of particle and astrophysics
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Credit: CORSIKA 7, KIT Karlsruhe



9

Credit: CORSIKA 7, KIT Karlsruhe
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Axion-like Particles (ALPs)

from git-hub repository https://cajohare.github.io/AxionLimits/ accessed on 24.11.2025

https://cajohare.github.io/AxionLimits/
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solving for the evolution of axion stars with Schrödinger-Poisson equations: accretion

and mergers

D. Maseizik
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External accretion model
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Maximal external accretion model
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constraints from radio telescopes:
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Cosmic Magnetic Fields
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integro-differential equations to solve for the evolution of primordial magnetic fields:
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Collective neutrino oscillations in compact objects
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Planned openings within the cluster Quantum Universe


 spring 2026: PhD position on particle acceleration in neutron star mergers 


 spring 2027: PhD position on multi-messenger signals of super-massive 
black holes


