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Fig.4 Magnetic field distribution of solenoid on =z plane
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Fig. 5 Schematic of current element of direct line Fig. 6 B. distribution of direct line on line-center cross section
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Fig. 7 B, distribution along x and y axes
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Fig. 8 Schematic of current element of helix line Fig. 9 B. distribution on vertical (along the helix axis) cross section
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Design of external magnetic field loading modules for 3D fully
electromagnetic and PIC simulation parallel code NEPTUNE

Dong Ye, Yang Wenyuan. Chen Jun, Dong Zhiwei
(Institute of Applied Physics and Computational Mathematics, P. O. Box 8009, Beijing 100088, China)

Abstract; The algorithms and numerical schemes of some usual external magnetic field loading modules were introduced and
studied in detail for the 3D fully electromagnetic and PIC simulation code NEPTUNE. The loading of simple magnetic field distri-
bution function and discrete magnetic field data, the loadings of magnetic field distributions produced by current elements of direct
and helix lines and solenoid, and the loadings of magnetic fields produced by wiggler and permanent magnet were all included and
discussed thoroughly. All the calculated results validate the credibility of these external magnetic field loading modules. As a prac-
tical example, a coaxial diode with electron beam emission under different guide magnetic fields was test. Its emission characteris-
tics validate these field loading modules indirectly.

Key words: high power microwave; 3D fully electromagnetic and particle-in-cell simulation; external magnetic field;

NEPTUNE code
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