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Eﬁ%ﬁ“%_éﬁx) Proof of Concept for beam-driven generation of hydrogen pair—-ion plasma
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Pair plasmas, where the positively and negatively charged particles composing the plasma have mass symmetry,
are predicted to play an essential role as one of the elementary processes of high—energy astronomical phenomena.
However, few experimental studies have been conducted due to the difficulty of the pair plasma production. This
study aims to verify the proof of concept for generating the pair plasma by beam—driven positive and negative
ions.

Ion beam transport simulations demonstrated that it is possible to introduce positive and negative ions suitable
for pair plasma generation into the pair plasma generation area. The negative ion beam current was smaller than
the positive ion beam current. By using C12A7 electride, a low—work—function material, as the electrode of the
plasma—beam boundary (plasma grid) of the negative ion source, the negative ion beam current was enhanced by
70% because the negative ions were produced on the surface of the plasma grid. The ion source plasma
measurements and post—experimental observation of the plasma grid indicate that the negative ion beam current
can be further enhanced. A pair plasma apparatus has been designed based on the above investigation. We are
now working to realize the pair ion plasma generation by fabricating the apparatus.




