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E, = A, exp(ik,z)

Maxwell A2 = B, = A, exp(ik,2)




Band Structure due to the Connections of

Spatial Harmonic Waves
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NORMAL MODE

Electromagnetic field component
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Wave function
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Boundary Condition

 Beam surface « SWS surface
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Dispersion Relation
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Watanabe Osamu, et al., “Numerical Study of Microwave Generation by Electromagnetic Surface Wave on
Deeply Corrugated Metal Plate”, The Japan Society of Plasma Science and Nuclear Fusion Research,
Rapid Communications, Vol. 1, 025 (2006).
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FIG. 1. Schematic diagram of the orotron.
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Fig. 1. The resonator for a planar orotron, consisting of a metal grating
and ceiling plate.

“Planar orotron experiments in the millimeter-wavelength band”,
IEEE Trans. Plasma Sci., (1988) 199,
E. M. Marshall, P. M. Phillips, and J. E. Walsh
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FIG. 1. Schematic of an SP-FEL using a sheet electron beam.

The sheet electron beam is in the plane x=0.
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FIG. 6. The solid line shows the dispersion curve of the surface
mode supported by the grating for the parameters mentioned earlier.
The dashed line is the Doppler line for the beam. At the intersection
point, the group velocity v, is negative and its value is 0.54c, as
obtained from this plot.

“Analysis of Smith-Purcell free-electron lasers”, Phys. Rev. E 73,
026501 (2006) (15 pages), Vinit Kumar and Kwang-Je Kim
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Smith-Purcell radiation

(6.9)
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FIG. 1. The SPR scheme. An electron bunch is traveling at an
axial velocity v, above an echelle grating of period D,.

D, . |
A=—2(B! —sinfsingd), (1)
n

—7%. S EBEREY
@ = —ck,
{a) =V, (k, +K;)
—ck, =v, (k, +k;)

(ﬂ_l +1)kz = I(O
(BT +1D)D =24

“Smith-Purcell radiation from a charge moving above a finite-length
grating”, Amit S. Kesar, Phys. Rev. ST-AB, 8, 072801 (2005)
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