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Laboratory studies of quasineutral “pair” plasmas, in which the 
positively and negatively charged particles have the same mass, 
are a compelling frontier in fundamental plasma physics re-
search.  More than four decades of theory and simulation stud-
ies offer a wealth of predictions for how the collective behavior 
of such an unusually symmetric plasma is expected to compare 
to that of conventional plasmas.  To experimentally test some 
of these predictions, the goal of the APEX (A Positron Electron 
eXperiment) Collaboration is to create and study confined, 
strongly magnetized electron-positron pair plasmas in the la-
boratory.  Our “road map” involves unifying and advancing 
state-of-the-art physics and engineering in several areas, in-
cluding: extended accumulation and high-capacity storage of 
large numbers of positrons, originating from a world-class pos-
itron source; two superconducting, tabletop-sized, toroidal 
confinement devices with complementary magnetic topologies 
(a levitated dipole and a stellarator), in which the positrons will 
be combined with electrons and their plasma properties stud-
ied; and the development and verification of a number of es-
sential enabling techniques (e.g., efficient transport of posi-
trons across magnetic flux surfaces and subsequent trapping).  
This seminar will offer an overview of the collaboration’s recent 
progress and upcoming milestones en route to pair plasma 
studies. 
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