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An achromatic method for optical imaging objective with long
focal depth based on hybrid refractive-diffractive principle

ZHANG Hui, DING Xue-mei, TAN Jiu-bin
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Harbin Institute of Technology, Harbin 150001, China)

Abstract. For the purpose of studying the characteristics of achromatic aberration and focal depth ex-
tension, an achromatic method in visible band was presented for the optical imaging objective with
long focal depth based on the refractive-diffractive hybrid objective. By analyzing the formation of log-
arithmic phase, the dispersion of a element with long focal depth was discussed. According to the re-
fractive-diffractive hybrid achromatic principle, the phase distributions of the refractive and diffractive
elements were restructured. In novel objective system, the diffractive elements were employed in ex-
tending the focal depth and improving the achromatic focal power. Compared with traditional objective
system, the simulation results show that the on-axis intensity distribution of the achromatic hybrid re-
fractive-diffractive objective based on novel phase relationship is unaltered in central wavelength A4
(587 nm), and they are the coincidence in achromatic wavelength of Az (486 nm) and A.(656 nm).

Key words: refractive-diffractive optics; optical imaging objective with long focal depth; achromatic

aberration; uniform-intensity

Y5 B #3:2007-12-19; 4817 H #7 :2008-03-17.
EEWME :EKAKPHIL S E S BT H (No. 50675052)



% 10 ] e EELAE LT/ AR A TR A KA TR AR Y €6 25 0 Tk 1811
27xPs;(r)rdr==+P.(r)dz , (1)
1 31 =& RO R r FEE R dr (O ERH 5 510

P ARG PRAIE AR 7 R G REAE B A I b
AR T [ A B Y S5 B AR
2 T TR S R A X B0
SRR AR TR A 1R 19 07 3 D AT S35 B AR TR
[ WA )z . SCHRL L )45 th— P & T4/ fis
TR I X RO HE 25 4 Y B0t 07 58 b 4 S 2
CAn~F- ™ 3 B0 ) 7R PH 32 B2 10 016 £ B2 L T A3 5 45 1 1)
PR T4 R AR T W 35 e 0 A . X M 45 4 i
0% ik TR H5CAE AR 5 0 o TR X R [ R fH 2
RO AR TR MG RS T,
SCHRL2 J45 B I AR TR S 45 4 AT S T 1 A
37 RS0 3 73 B0 ' A8 5 B SR TR AP 3R AT X RO
L Bt B 52 2 - ELAR X B H 40 B7 HC A i ot i
oA B K AL

AR SO RF B HE B9 25 A e AT 3R
SCRREL 25 th i 3/ 7 0 5 1 R R 2 B 1Y) €0 B
P I TF I/ TR G 22 B R i — b R AR RO
PEAE R WG I Be I B 22 W9 05 i . AP AT S e
(19 107 4 R K0 S L 23 e O B BE AR AT L AN (HRHH
JEA 9 R £ T D RE - [R] s 38 o 0 0 9 8 22 e AR
JEE o DT AT 1 AR R T 1 3R AT T 00 20 €8 22 A 4

2 RETEEOEKRE

AE &t S 18 B J7 i B A JRU R A 1
TN BOR — P AT e A B R F R A L TE d) 3
d LTI B LS A3 50 . BE Py G W A
JCAESAF R MY P ARE L P () 9 hilh b oy B ds
(6] (1 Dy 3 . AR R T A

dr+R

B 1 fAgs sy fE R B

Fig. 1 Illustration of principle for uniform-intensity
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Tab.1 Parameters of objective with long focal depth
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Fig. 2 On-axis intensity distributions of objective

with long focal depth
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Fig. 3 On-axis intensity distributions of hybrid re-
fractive-diffractive achromatic lens with long

focal depth
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