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Development status of a levitated dipole experiment for pair-plasma production
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Motivation and objectives Main results

* We aim to create the first magnetically-confined electron positron pair * Cooling and inductive excitation of persistent current were
plasma in a laboratory using a dipole magnetic field configuration. demonstrated with a high-temperature superconducting (HTS) coll.

» In a mechanically supported prototype dipole experiment with a permanent * Basic design concept of the levitated dipole (namely, compact dipole
magnet, operated at the NEPOMUC facility, efficient injection and trapping trap with a thermal-contact cooled HTS coll) was decided.

of positrons have been demonstrated (P13.1 Singer, P13.3 Horn-Stanja). » Feedback controlled levitation system was numerically investigated

+ [n order to simultaneously trap positrons and electrons as plasmas, we and compared with a small levitation experiment.

plan to develop a superconducting levitated dipole experiment as one » A small HTS coil winding is ready for a forthcoming supported HTS
of next steps of the pair-plasma project. coil experiments with positrons and electrons.
The pair-plasma project of IPP* How can we create symmetric closed field lines? Compact levitated dipole for pair plasmas
* Overview of the project * Need for the levitated dipole experiment * Development steps
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The grand scheme of the electron-positron plasma experiment _ _ _ _ .
_ _ N _ For simultaneous trapping of positrons and electrons as a plasma, we * Basic concept and tentative parameters
Use of the NEPOMUC intense positron facility, buffer gas / multi-cell trap, need closed field lines / magnetic surfaces, which are realized by a . compact thermal contact cooling system for high-temperature SC coi
and toroidal magnetic configuration(s) is the key issue. magnetically levitated superconducting coil (or stellarator). | | o S | |
* inductive excitation of SC coil with magnetically coupled another coil
- - * Other levitated dipole experiments |
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Levitation physics and engineering + Stabilities for three motions +» Feedback stabilization of the vertical motion
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Including the flux conservation effects, two different current sets b oA N (- 7 so that only 1-d vertical L = e, evitation of a permanent
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T Cooling below Tc and transition to the SC state was realized only by applying (5% current (A)
enough contact pressure between the coil winding and the cold head. SC transition and excitation to I=50A was demonstrated with 77K plate.

Trapping geometry generated by F and L coils Sumitomo DI-BSCCO data
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