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Improved Target Irradiation Uniformity Using Two-Dimensional
Spectral Dispersion and Lens Array
Abstract

JIANG Xiu-juan, ZHOU Shen-lei, LIN Zun-qi

(Joint Laboratory for High Power Laser Physics, Shanghai Institute of Optics and Fine Mechanics ,
The Chinese Academy of Sciences, Shanghai 201800, China)

weakened lens array. When two-dimensional spectral dispersion is employed in the laser chain, the beams experience
intensity fluctuation can be eliminated further.
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The target irradiation uniformity is improved by using two-dimensional smoothing by spectral dispersion

5 5

adjustment with high precision, the implement of this scheme is comparatively convenient,

and a lens array (LA). A pattern of steep edges and good middle-scale uniformity is obtained with a diffraction-
==

spectral dispersion in two vertical directions, and the fine stripes caused by beamlets interference are smoothed out
steep-edged target pattern can be achieved in this scheme.
Key words

greatly. If the effect of lateral thermal conduction smoothing is taken into account, the high spatial-frequency

Two-dimensional theoretic results indicate that a flat-topped and

Because the position of the target does not require

laser technique; laser driver; smoothing by spectral dispersion; lens array; diffraction; interference
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Fig. 1 Schematic of two-dimensional smoothing by

spectral dispersion

| 7 I
2 BB R G I

Fig. 2 Configuration of a lens array system
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Fig.3 With or thermal

without considering the

conduction  smoothing, the two-dimensional

intensity distribution of the target pattern when
the hard-edged laser array is irradiated by a
monochromatic laser beam (a), (d), and the
intensity distribution across the center of the

pattern along x (b), (e) and y (¢), (f) directions
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Fig. 4
(a) two-dimensional intensity distribution of the target pattern in
the case that an edge-softened LA is irradiated by a
monochromatic laser beam; (b) and (c¢) are the intensity
distribution across the center of the pattern along x and y
direction, respectively (the thermal smoothing is included). The

super-Gaussian order of the edge-softened LA is p = 11
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Fig. 5 With or without considering the intensity and
phase aberrations of the incident laser beam, the
two-dimensional intensity distribution of the target
pattern in the case that an edge-softened lens array
is irradiated by a laser beam passed through two-
dimensional smoothing by spectral dispersion (a),
(d), and the intensity distribution across the
center of the pattern along x (b),(e) and y (¢), ()
directions (the thermal conduction smoothing is

included)
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