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Supplementary Figure 1| Simulation of the needle-shaped electrode.
Simulated surface-current (Jm) distributions on the electrode-only structure.
[image: C:\Users\jmWoo\Desktop\Figure\Supple.Fig.2.tif]
Supplementary Figure 2| Spatial electric-field distribution of the plasma limiter. Electrode-spacing variations were as follows: (a) 0 mm, (b) 0.1 mm, (c) 0.4 mm, and (d) 1.0 mm.
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Supplementary Figure 3| Design-parameter optimization of the plasma limiters.
(a) Top and front views of double-stage plasma limiter. (b) Optimized parameters.
[image: C:\Users\jmWoo\Desktop\Figure\Supple.Fig.4.tif]
Supplementary Figure 4| Measurements of the plasma limiter test bed in the time domain. (a) Schematic of plasma limiter test bed. (b) Photograph of plasma limiter test bed.
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  Supplementary   Figure   1 |  Simulation   of the  needle - shaped   electrode .  
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  Simulated surface - current (J m )  distribution s   on the  electrode - only   structure.  
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  Supplementary   Figure   2 |  Spatial   electric - field   distribution   of   the   plasma   limiter.  

5

  E lectrode - spacing   variation s   were  as   follows :   (a)   0   mm ,   (b)   0.1   mm ,   (c)   0.4   mm , and   (d)   1.0  
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