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Fig. 1  Hybrid refractive-diffractive system

with long focal depth
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Fig. 2 Schematic diagram of energy conservation

principle
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of optimized diffraction surface
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Fig. 4 Transverse intensity distribution at different focal planes
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Fig.5 Pattern of dispersed spot at different focal planes
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Fig. 6 Pattern of dispersed spot obtained by traditional optical element at the same position of focal planes
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Fig. 8 Surface profile of DOE

(d) d=68.5 mm

(e) d=69.0 mm

B9 T Z%I4REE MR

Fig. 9 Pattern of dispersed spot obtained by technically designed result
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Fig. 10 Pattern of dispersed spot obtained by technically designed result with surface error
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Method for design of diffractive optical elements with long focal depth

LIN Yong, HU Jia-sheng”

( School of Electronic and Information Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: A method of the design of diffractive optical elements (DOE) with long focal depth and
small focus dot is presented. The ZEMAX software was used in the method . The objective function
was firstly deduced from the energy conservation principle. And then, the function was further
revised to satisfy the requirement of small focus dot within long focal depth and constrain the axial
position of output beam to optimize the phase of DOE. A DOE was designed by using the obtained
objective function, and the corresponding parameters were obtained. Experimental results prove the
effectiveness of the proposed method. The focal depth of the designed DOE is 2 mm, which is 8 times
of that of a traditional optical element. The focus spot radius varies between 5.32 and 10. 48 pm,
considerably smaller than the spot radius of a conventional element, which is up to 102.9 pm in the
same range. It is testified a valid approach for the design and manufacture of diffractive optical

elements with long focal depth.

Key words: optical design; diffractive optical elements (DOE) ; long focal depth



