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Smith—Purcell radiation (SPR) [1] 1s generated when an The cold-tube dispersion equation for the SPR model with ' o h=100pm (k) TE
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y 1 (a) SPR frequency @ = wlL/c, wavenumber k=KL, ¥,= This figure shows a good correlation between Growth Rate

(calculated from hot-tube dispersion relation, Eqn. 2) and
electron beam’s Starting Current (numerically calculated
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W L o | - . using PIC simulation) [4]. Here, second layer height, h, =
Z () R — lay X VI. Operatmg Frequency 40um , and beam distance from second layer, a, =
h1:[ . . . . . . . . . , 50um and all the other parameters are mentioned in the
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1 ting [2] and beam configuration grating parameters, where occurs at the secon | | | |
ayer grating g : harmonic (2f,,,) of this operating frequency. Figure (a) illustrates the spatial growth rate ratio between a

two-layer grating structure and a single-layer grating
structure [4]. In Figure (b), when the ratio exceeds 1, the
two-layer grating structure exhibits a lower starting current
|6] compared to the single-layer grating structure.
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VII. Hot-Tube Dispersion Relation

Single-Layer
Grating
(I=2000A/m)

The hot-tube dispersion equation for the SPR model with
two-layer grating 1s,

XI. Heating on the Device
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layer grating with a continuous DC beam were detected at
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