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Design of combined axicon for high power radial polarized light

WANG Zhiyong, HU Youyou, LI Bo, YUE Jianbao, LI Jiexiong
(National Engineering Research Center of Laser Processing, School of Optical and Electronic Information, Huazhong University

of Science and Technology, Wuhan 430074, China)

Abstract: In order to increase the output laser power of radically polarized light, a W-axicon was improved by changing the
internal cone angle. For a W-axicon with the external cone angle of 90°, the position and direction of the reflected light will not
change for different internal cone angles through analysis according to geometrical optics. In order to study the thermal distortion
characteristics of the axis cone mirror, temperature deformation simulation was conducted. The result shows that the overall
temperature becomes smaller and the distribution is more uniform when the inner cone angle increases. As the inner cone angle
becomes larger, the decrease in the optical path of the beam center increases with respect to the decrease in the optical path
edge. The Fox-Li numerical iteration was used to simulate the laser mode of the resonator. It is found that the effect of
temperature deformation on the laser mode is least when the inner cone angle is 100°. The study of W-axicon temperature
deformation can provide reference for W-axicon design.
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Fig.1 Schematic diagram of beam propagation
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Fig.2 The variation of reflectivity with a
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Fig.3 The variation of temperature field with o under the conditions of

6000W irradiation power and the same heat transfer
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Fig.4 Under the condition of 6000W irradiation power and the same heat

exchange, deformation of W-axicon at different angles
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Fig.5 Schematic diagram of the propagation of the unfolded optical path of
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the W-axicon mirror unit( [ :area of inner reflecting surface area;
Il :area of the external reflection surface; Il :area of the V-axicon;
IV :spacing area; A the apex of the inner cone; B:outer reflection
edge of the W-axicon; C;the outer edge of the V-axicon;D:equiva-
lent symmetry plane)
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iation,, where S is the vertex of curved surface
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Fig.7 The variation of the optical path reduction L; with inner cone angle
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