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Abstract: We report on the design of a holographic homogenizer composed of a periodic hologram and a
condensing lens. If the hologram is periodic, the homogenizer is free from the alignment error of the
incident laser beam. Holographic homogenizer also has an advantage of the flexibility in the size of the
target beam. We calculated theoretically the Fraunhofer diffracted wave function when a rectangular laser
beam is incident on a periodic hologram. The diffracted wave is the sum of sinc functions at regular
distance. The width of each sinc function depends on the size of the incident laser beam and the distance
between the sinc functions depends on the period of the hologram. We calculated numerically the
diffracted light intensity for various ratios of the size of the incident laser beam to the period of the
hologram. The results show that it is possible to make the diffracted beam uniform at a certain value of
the ratio. The uniformity is high at the central part of the target area and low near the edge. The more
sinc functions are included in the target area, the larger portion of the area becomes uniform and the
higher is the uniformity at the central part. Therefore, we can make efficient homogenizer if we design a
hologram so that the maximum number of the diffracted beams may be included in the target area.

Keywords: Laser beam homogenizer, Computer generated hologram, Periodic hologram, Fourier transform,
Intensity uniformity
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Fig. 1. The concept of the hologram homogenizer, (a) a
laser beam is incident on the homogenizer which consists
of a hologram and a condensing lens and distributed
uniformly on the focal plane. f is the focal length, (b)
the diagram of a diffracted light intensity on the focal
plane,
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Fig. 2. Diffraction geometry. The hologram is on the
entrance plane and we calculate the diffracted wave
function on the observation plane. Fraunhofer diffraction
condition is assumed to be satisfied.
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Fig. 3. The diagram that shows the diffracted beams by
a hologram homogenizer. The inner part of the rectangle
is the target area of the homogenizer. The point of

(m, n) corresponds to the center point of the (m, n)
—th order diffracted beam.
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Fig. 4. Diffracted intensity distribution for various values
of b/p. b is the size of the incident laser beam and p is
the period of the hologram. The target area consists of
the diffracted waves up to (£10,£10)-th order. X, Y-axes
are normalized by Af/p. (a) b=05p, (b)b=1.0p, (c)
b=15p, (d)b=2.0p.
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Fig. 5. X-directional cross section of the diffracted light
intensity distribution. All the conditions except b/p-value
are the same as those of figure 4.
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Fig. 6. 45° directional cross section of the diffracted light
intensity distribution. All the conditions are the same as
those of figure 5.
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Fig. 7. X-directional cross section of the diffracted light
intensity distribution when b=p. The number in the box is
the highest order of the diffracted wave in the target area.
The inset shows the enlarged graph near the center point.
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