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Longitudinal Field Energy and Scalar Paraxial Approximation

Chen Huilong Cao Qing Fan Dianyuan
( N ational Laboratory on High Power Laser and Physics,
Shanghai Institute of Optics and Fine Mechanics, Chinese A cademy of Sciences, Shanghai 201800)

Abstract If only the first-order correction to the scalar paraxial field is con—
certed, then the field can be expressed as €= [ €. 0, &] and the longitudinal
field energy E: is proved to be constantly independent of the position z of
the beam cross-section. The value of E: stands for the degree of scalar
paraxial approximation. An approximation factor Mis suggested to charac—
terize this property. The larger ’l. the worse degree of the approximation.

Results are applied to super-Gaussian beams.

Key words scalar paraxial approximation, longitudinal field energy, approxi-

mation factor
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