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Due to the identical masses of the charged particles, electron-positron pair plasmas represent 

a unique state of matter, which is predicted to exhibit fundamentally different physical 

phenomena compared to electron-ion plasmas. As investigating pair-plasmas deepens the 

understanding of plasma physics and certain astrophysical phenomena, they have been 

examined theoretically for decades. Nevertheless, a magnetic confinement of such pair 

plasmas has not succeeded yet. The APEX (A-Positron-Electron-eXperiment) project’s goal 

is the creation of the first magnetically confined electron-positron plasma.Our strategy is to 

inject positrons from the world’s most intense positron source NEPOMUC, 

(NEutron-induced-POsitron Source MUniCh), located at the FRM II research neutron source 

in Garching near Munich, into a magnetic dipole trap, that can simultaneously confine 

electrons. The confinement setup currently utilized, consists of a supported cylindrical 

permanent magnet, surrounded by a segmented ring electrode. The injection of positrons into 

this dipole is achieved by drift motion across magnetic field lines, induced by a pair of ExB 

plates. Once trapped, the positron trajectories involve a bounce motion, as they are 

magnetically mirrored from the high field regions near the poles, as well as a toroidal drift 

motion around the symmetry axis due to gradient and curvature drifts. In recent experiments, 

nearly 100% efficiency of a 5eV positron beam was achieved. Furthermore, compression of 

the radial positron positions was observed through the application of rotating electric fields in 

the range of 150 kHz applied to the ring electrode. The most recent results from our 

experiments, as well as simulations on the interaction between the static and rotating fields 

with positrons in the dipole setup will be presented in this contribution. 
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