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An optical pulse generator with high-repetition-rate using an array illuminator is proposed. It
converts an optical pulse emitted from a pulse laser to an optical pulse train. Interval between
beams generated by the pulse generator and their intensities can be equalized for wide range of
repetition rate by providing an adjustor of optical path length between the beams and a corrector
of the beam profile. The adjustor and the corrector are realized by using two rectangular
equilateral prisms and a micro lens array, respectively. A design method of the pulse generator
consisting of such modules is described and an example of the design for a typical pulse laser is
presented. The characteristics of the generated beams are analyzed and the validity of the
proposed pulse generator is verified. The possible optical devices for implementing the pulse
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generator are also discussed.
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Fig. 1. Generation of high-repetition-rate optical pulse
from the array illuminator. (a) Schematic diagram of the
optical system, (b) diagrams of optical pulses from a pulse
laser and optical pulses obtained by the array illuminator.
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Fig. 2. Conposition of the high-repetition-rate optical
pulse generator.
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Fig. 3. Flowchart for designing the high-repetition-rate optical pulse generator.
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Fig. 4. Coordinates and parameters used for design of the
high-repetition-rate optical pulse generator.
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Fig. 5. A unit optical system of periodical structure im-
plementing the adjustor of optical path length and the
corrector of beam profile.
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Fig. 6. Focal length of the lens versus spot size at the
beam waist for ¢=50 mm, 6=106 mm and »=1.52 in the
Eq. (16).
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in the Eq. (20).
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Table 1. Specifications of the devices used in the pulse
generator.

Parameters Specifications

Pulse laser (Nd:YAG)

Wave length (nm) 532

Pulse width (ps) 3.5

Repetition ratio (MHz) 32

Spot size at beam waist (mm) 0.35
Prisms in the adjustor of optical path length
(Rectangular equilateral prisms)

Refractive index 1.52

Length of the hypotenuse (mm) 50
The number of beams generated from an 10

input pulse

Table 2. Characteristics of the designed devices.

Parameters (mm) Specifications
Lens
Focal length: f 3810
Diameter of aperture: D, =2aw, 2.50 (a¢=3.55)
Distance between the adjacent lenses: 2.50
ddlfferem/\/j
Prism
Distance between the two prisms: b 106
Distance between the two prisms 1.25

along the y-axis: dy¢sset
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