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Transformation properties of laser beams passing through axicon
system and their applications

Feng Guoying, L Baida, Cai Bangwei
(Institute of Laser Physics and Laser Chemistry, Sichuan University)

Abstract: In this paper, the transformation properties of the He-Ne and CO; laser beams passing
through a axicon system has been experimentally investigated in detail. Based on the geometrical optics,
the optical transformation properties of the axicon system are also analysed. For some practical applica-
tions, the schemes of the uniform line focucing and the annular beam are proposed and have high trans-
formation efficiency. The system can be widely used in laser processing, beam alignment and focucing.
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Fig.1a.2 Calculated relative axial inten-
sity distribution of a circular beam (r =
30mm) passing through the converging
axicon by using ray tracing method
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Fig.1a.3 Calculated relative axial inten-
sity distribution of a circular beam ( » =
30mm) passing through the converging
axicon by using diffraction integral method

Fig.1a.1 A converging axicon
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Fig.2a A combination of two diverging

and converging axicons
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Fig. 3a An annular focusing system Fig. 3b An annular focusing sysi™ B@I}Lﬁj’ﬁﬁi%%ﬂg
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Fig.3c An annular focusing system formed

by a lens and two axicons
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Table Geometrical size of the axicon array
E:J:Eflﬁﬂqﬁ'ﬁ, order of the start point end point length anAe with the

&ﬂ‘]iﬁ-ﬁ- T ﬁgﬂ'ﬂﬁ annular axicon (Z, r)(mm) (Z, r){(mm) (mm) z axis(")
m&ﬁﬁﬁﬁ i?i%i% 1 (0,200) (4.39,210.61) 11.48 67.5
’ 2 (4.39,210.61)  (9.18,221.60)  11.99 66.44
H 11 4R 8 R A A e 3 (9.18,221.60) (14.39,232.96)  12.50 65.37
FARR, WA S BER 4 (14.39,232.96) (20.04,244.69)  13.02 64.27
B2 D=135mm, I A 5 (20.04,244.69) (26.15,256.77)  13.54 63.17
6 (26.15,256.77) (32.74,269.19) , 14.06 62.05
=267. Smm ¥ % BE V- 7 (32.74,269.19) (39.82,281.93)  14.58 60.93
TFIEHAS TR 8 (39.82,281.93) (47.41,294.97)  15.09 59.80
PR, (z % Y68 9 (47.41,294.97) (55.52,308.30)  15.60 58.68
10 (55.52,308.30) (64.15,321.87)  16.09 57.55
"), HEFIERT = 11 (64.15,321.87) (73.32,335.69)  16.58 56.44
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Fig.4a An annular focusing system consisting
of an aspherical-diverging axicon and a

conical mirror
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Real-time measurement of laser wavelength using F-P

Lu Hong, Jiang Lingzhen, Geng Wanzhen, Hong Jing
{ Department of Applied Physics, HIT)

Abstract; The purpose of this paper is to introduce the theoretical basis and the error for laser
wavelength measurement, and point out that using a F-P and CCD sensor to measure the laser wave-
length is a better method because the method has higher resolution of wavelength and can be used in real-
time. )
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