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Focal depth characteristics of hybrid refractive-diffractive
optical element with long focal depth

ZHANG Hui, DING Xue-mei, TAN Jiu-bin

(Institute o f Ultra-precision Optoelectronic Instrument Engineering ,

Harbin Institute of Technology, Harbin 150001, China)

Abstract: The logarithmic phase function based on uniform-intensity principle was analyzed, and the
functional relationship among the focal depth of a long focal depth element, the optical f/# and the
profile depth of a diffractive element was set up in terms of logarithmic phase function. The simulation
of on-axis intensity distribution of the element was analyzed based on Fresnel diffraction formula with
different parameters. Simulation results indicate that, when the focal length and wavelength are giv-
en, the factor in focal depth compared with the same f/# spherical refractive lens is determined by
profile depth of diffractive element; when the profile depth is increased. the factor is larger and the
on-axis intensity distribution in focal depth offers great uniform characters. For an unchanged focal
depth value, when the optical f/# is decreased, the uniform character of on-axis intensity distribu-
tion in focal depth is better.
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Fig. 1 Principle for uniform-intensity

(DWW ESBUES W7 155
; «»
ZT(J Pg(r)rdr:J P.(x)dz , (2)

4

Az AHMERE, H d<z(n)H<d,.
i A S T, i Py (7)) = const, XE
SR IETR WYl F- 040 A, W P () = const, fG AR
(2) 7145 .
2(r)=d, +ar’, (3)
i}(:
a:n_Pa:n(dzfdl):(dzfdl)
P. nR? R? ’
1 P 257 A0 0 52 B3 — ) RE DU 57 AH R 5K
¢ ST 0 Z MR WA 2 PR, HFRiA L
H

(4)

R — (5)
a0
%ﬁi/@ﬁ%ﬁfﬂ%#»ﬂﬂ sin f~~tan 0 i} . f5 :
_d¢(r),v _ r
dr ~tan 0 z(r) d,Ftar’ 6

Xt 28 (6) BL43 AT RUAS 216 B A A5 AH pR 2R
¢<r>:—%1n (d,+ar)+const . ()

%1 d27d1<<d1 Hﬂ‘aé‘\ f:(dl+d2)/29m\u d1~f-’
XF T AT R B PBUETT AT LAA3 3] .

¢(r):—iln[d1 (1+d£1r2 )}Jrconst: —

LM(a .y _1ia .\ |
2> Const:lln d,,
2a
X = (8) B PR A5 21 .
2
. —_
51917121»055(7’)7 27 (9

5% CO) T e (A 8 B (5



66 P o

K% T

516 &

dr

B2 fifd ¢ S5m0 mxe R

Fig. 2 Geometrical illustration of Eq. (5)
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Fig. 7 Profile of diffractive optical elements
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