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Abstract: To quickly calculate the inductance of the central converging region and reveal the laws
of the power and energy transmission efficiency of the high current Z-pinch driver, an analytical
method is established to calculate the central inductance by an approximation of the structure of
the central converging region, providing the approximate calculation formulas of inductance of in-
sulator stacks, vacuum flare, vacuum magnetically insulated transmission lines and post-hole con-
volute. The quantitative relation between the central inductance and the electric (peak voltage of
insulator stack) and structural parameters (radius and number of levels of the central confluence
region, vacuum magnetically insulated transmission lines) was discussed. The simplified circuit
of the typical Z-pinch driver was modeled on this basis, and the self-consistent circuit model of
the structural parameters — electric parameters — load current was set up. Finally, the influence
of the level and radius of the stack on the short-circuit load current of the driver is obtained. The

results show that the maximum error between the inductance obtained by the method proposed
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and values given in the literature of the international typical Z-pinch drivers is 3. 3%. The central

inductance decreases with the increase of the number of levels of the central region, decreases

first with the radius and then increases, and there is an optimization radius that minimizes the

central inductance. This method proposed can provide a theoretical reference for the design of the

same type of Z-pinch drivers.

Keywords: Z-pinch; central converging region; inductance calculation; insulator stack;

magnetically-insulated-transmission-line
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Fig. 1 Diagram of the central converging region of the
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Fig. 2 Simplified diagram of the central converging region
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Table 1 Parameters of the central converging region of

typical Z-pinch drivers
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Table 2 Comparisons of the central inductance calculated by

the method of this paper and the reference value of

typical Z-pinch machines
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Table 3 Parameters of the current converging region of a

driver
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