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Propagation Properties of a Lorentz-Gauss Beam

Zhou Guoquan
(School of Sciences, Zhejiang Forestry University, Lin"an, Zhejiang 311300, China)

Abstract Lorentz-Gauss beams have been introduced to describe some certain laser sources with high divergence.
When the q parameter at the source plane tends to infinity, Lorentz-Gauss beams reduce to be Lorentz beams. Based
on the Collins integral formula, an analytical propagation formula of a Lorentz-Gauss beam passing through a paraxial
abed optical system is derived. Within the paraxial framework, the propagation properties of Lorentz-Gauss beam are
illustrated with numerical examples. Based on the vectorial Rayleigh-Sommerfeld integral formulae, the analytical
propagation equation of a nonparaxial Lorentz-Gauss beam in free space is presented, and the corresponding numerical

examples are also given. Moreover, the far field expression and the scalar paraxial result are dealt with as special
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cases of the general formulae.
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Fig. 2 Normalized light intensity and its corresponding contour map of a Lorentz-Gauss beam at the geometric

focal plane after it passes through a thin lens
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Fig. 3 Normalized intensity distribution of a Lorentz-Gauss beam in the reference plane z = 15z,. f=0.02, and f, = f, =
0.05. (a) I(x, 0, 152.). (b) I(0, y, 152,) . The solid and dotted curves denote the nonparaxial and paraxial
results, respectively
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