EIRRE N R

HOE B ok
CHINESE JOURNAL OF LASERS

Vol. 33, No. 9
2006 4£ 9 B

NEHE: 0258-7025(2006)09-1210-04

BB R R A AR AS
SRR, REE', BAL KR, AR

C RIS BERBIFF, Wit RES 066004;° KRILE FEARBFIT, ILT HM 121000)

RE 7OURBEAT0HP ARG @RI HOEE TR ZRQ 2L, Bl B T M ZEMAX b2 5K
AL 4t TAR R0, 4~0. 7 pm, BBE27 mm, 22 R EH 62. 9 mm, RA— A K RBZ SV L. HABE
AR Y E OO A, BT R L HAL6 pym, BH HE N6 mmBOLLF B, MBS RB RN, -
R SRS A UE R I T ARERKFEES MAERTMRE LA BEREA . LREKEAIR
BEBIER  HF BT R R RS REZIEF

R@EHE NG IT- I IRSREES ZI06% D a R R T OOt B

FESES 0439;0 436.1 XERIRE A

Hybrid Refractive-Diffractive Coupler for Image Fiber Bundle

LI Dong-yuan', HOU Lan-tian', YAN Xiu-sheng?,
ZHANG Xiao-guang?, ZHOU Gui-yao'

(1 Infrared Optical Fibers & Sensors Institute of Yanshan University, Qinhuangdao, Hebei 066004, China)
2 The Northeast Research Institute of Electronic Technology, Jinzhou, Liaoning 121000, China

Abstract
one diffractive surface, telecentric optical path structure in the object space is shown with calculation and

According to the third order aberration theory of binary optical element, the optical coupler system with

optimization of optical design software ZEMAX, whose operating wavelength is 0.4 ~ 0.7 pm, focal length is
27 mm, and optical length is 62.9 mm. The result is available for the image fiber bundle, whose single core
diameter is 16 pm and section diameter is 6 mm. Compared with the conventional optical coupler, the hybrid
refractive-diffractive system offers considerable reduction in the apparent size, weight, and improves the image

quality. The simulation results of optical design software are proved well by the experiments on scenic imaging both
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indoors and outdoors.
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Fig.1 Layout of double-Gauss lens without

diffractive surface

R4 5 T SR, T A4 R A S T G AH 2 R 3K
ALA, WE, N BB IT- R BRI REWIE
K. KA ZEMAX % EH R # T R4E, J 38 T
BREMBITER., B2 RIT-MRBREREANEHR
BB ERES - ERNERE RN EEE,
R A METERG P, Bt ZEMAX 3 15—
2R A3 mm, {5 E LR EERHR2. 4 mm BA
AL RIS E M A R A, 4551k —345. 418/
166.383 . & 3 R S m A MRt £k . B & 3 AT A0,
BEFERR 4, MHEHRESFABMER
14 cycles/mm, %f B B /N JF AL 98 4 70 pm, g 3R 18

B2 -fiEaMELERE

Fig. 2 Layout of hybrid refractive-diffractive lens

0.00 20.00
3 girdle number
=}
= g
2 - 8
£ 2500+ 410.00 2
3 =]
< r =
~ line frequency g
5000 1 1 1 1 1 I 1 1 1 000
0.00 1.20 2.40

Aperture /mm

B 3 A EO6 T BT R R AR 1 Ak A i R A
Fig. 3 Line frequency and phase versus aperture of

the binary surface



1212 2l

# * 33%

B 956 BT B30, 20 i 5 B 8O 8, X b B /M
ER 08, 8 e, A B ) 4 T 2000 U AR X A
G . RARBMIT-HREBERE, 5HEKN
AR R LB, KW/ 300, 2 SRR
A%, BAREBERET 69%, AR EHEILE 1.
B E,0.5 07, GG R 0 58D T

57%539%,23%;: Ml L MG EERRBERT
47%,0.5 MM FF . REERBH T HNEET
48% 1 41%,0. 7 MIHM T IR R AL 3 RE o H42
BT 53% M 13% . GG T ER R R T
24% , HLBGERERD TRAKER. BENEE
mER 2 i,

x1 EEVURHBERRE H-MESRGAEGRIREFEHLE

Table 1 Comparison of traditional double-Gauss lens and hybrid refractive-diffractive lens on apparent parameters

Length /mm Weight /g Diameter /mm
Coupling lens without diffractive surface 64.96 3.1 8.55
Hybrid refractive-diffractive lens 62.9 0.96 7.6
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Table 2 Comparison of traditional double-Gauss lens and hybrid refractive-diffractive lens on image quality

Modulation transform function in 34 lp/mm

Spot diagram (RMS radius /pm)

Point on the axis 0.5 Field 0.7 Field 1 Field Point on the axis 0.7 Field 1 Field
Coupling lens without 0.51(T) 0.48(T)  0.43(T) 0.42(D) 10.5 1.4 16.3
diffractive surface 0.51(S) 0.54(S)  0.53(S)  0.41(S) o ) )
Hybrid refractive- 0.75() 0.71(T) 0.66(T) 0.52('D) 45 7 12.5
diffractive lens 0.75(S) 0.76(S)  0.60(S)  0.10(S) ) )
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Fig.4 Schematic diagram of imaging experiment
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Fig.5 Indoors scene imaging
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Fig. 8 Imaging effect by double-Gauss lens
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