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An Optical System Generating Mathieu Beams
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Abstract A novel and simple optical element is designed. If beams passing through this diffractive element and
focused by a lens, non-diffracting Mathieu beams are realized. Moreover, the ¢ values of Mathieu beams vary with
the parameters of diffractive elements. The Mathieu beam expression of this optical system is derived theoretically
by discrete Fourier methods and the beam spot intensity is simulated with Matlab. The numerical simulation as well
as experimental result confirm the validity of producing non-diffracting Mathieu beams by this diffractive element.
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Fig. 1 Optical path of optical system Fig. 2 Schematic of diffractive elements
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© (d)

Bl 6 AT ST SR ORI A AR . (a) 2 =60 mm; (b) *=70 mm; (¢) *=80 mm; (d) *=90 mm; (e) ¥ =100 mm

Fig. 6 Experimental light intensity distributions for novel diffractive elements. (a) +=60 mm; (b) =70 mm;

(¢) =80 mm; (d) =90 mm; (e) =100 mm
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Fig. 8 Zero-order Mathieu beams with different ¢ values. (a) ¢=40; (b) ¢=10
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