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ABSTRACT In the paper, the importance of the beam propagation equation in

ISO standard draft is discussed, and a verifying method is given. The beam
propagation equation is applied to not only Gaussian beam but also the other
non—Gaussian beam on the paraxial condition, and it lays the foundation for Gaussian
beam to become the measured standard of beam quality.
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Fig.1 Optical beam propagating in direction z
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STUDY ON THE BEAM PROPAGATION EQUATION IN
ISO STANDARD DRAFT OF BEAM QUALITY

Qiu Fumin
Institute of Fluid Physics, CAEP, P.0O.Box 523, Chengdu 610003

In this paper, the importance of the beam propagation equation in ISO standard draft of beam
quality is discussed. A verifying method is given.

The complex amplitude distribution E (x, z) can be expressed as the Fourier transform in the
transverse x coordinate of a spatial —frequency distribution P (s, x) in equation (2) when a
monochromatic laser beams propagates primarily in the z direction in free space, and P (s, x) is given
in equation (1) by the inverse transform. The first moments and the second moments of an arbitrary
laser beam intensity in the transverse spatial coordinates are defined by equations (5) and (6), the
first moments and the secona moments in the spatial —frequency or angular domains can be similarly
defined by equation (7) and (8). From more complicated manipulations of the transform relations
{equations (3). (4). (9) ~ (19)) and Tailay formula it is possible to show that the variance 6:(z)
of any arbitrary monochromatic beam will propagate in free space accoording to the equation
(20) . It is well known that the Gaussian beam spot size W(z)also can be shown in equation(21).

The equation (20) has the same form as the equation (21), it lays the foundation for the ideal
TEM,, Gaussian beam to become the measured standard of beam quality instead of the uniform plane

wave.
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