W11 YE M1 élpl"‘-‘%‘%*{ﬂiﬁ*ﬁ Vol. 14. No. |
1995 45 2 1 J. Infrared Millim. Waves February.19u~

Z BB EER R ER SIS
ok %“&, J iV EB@

$ OB IRE ATR KEd fR4 I Z

(PEEEER LAY EF R, #ELE TERR SO, L 200083)

BRE ##M8 7 - THEREREE ESHBPFLAOARITEE LR ARY
%.5 % 7 24X24 7T 8 BPFLAs, % 0.84pm K K EHE 4 46.5mm, £ TR T A 1.5X
1.5mm?%, A S R B 77.3%. AANALR XA A BHAATFAALP K S BARREE X
B EN AR BN AT AL AFHXEETEAS EEAWE.

XEF) AL EERAEE.TE.
5=

Tl AR R RS MR (BPFLAS ) R R ¥R EE NS Z —. BPFLAs
RAREIEEREH F s FE AR, URERNEERERN T ZH RS
HIRR VEH B FRZ S 2 AR ER. EE MIT M E TR EM ATET N/REH
BEREFR T IZSFYHH LE 1988 E,KELRERBETHEFRAM T EEGREE
B E#IYE 1X7 5T 4 B HBIIEIR R B R, B F 5Oy f/2. 583 71%:1990 £, i%
LI E X R T IERYET 6,000 7T 8 B BPFLAs, B F 8 f/5, 7 51 %3 84%:;
1984 EME LR EZFUERERY AR ECEER ERH SO ®ET 10X10 5T 8 B
BPFLAs, B F ¥ f/31, 5t 23R 919 ;19890 45, {714 B LA B 38 21 ot F 8 R Vg R
GEFA SLN ORI iESIET 8X8 7 2 By BPFLAs, &% F ¥R £/16. 7,57 815 &K 31%. (]
F 1992 4E7E O51 X 0. 8mm A HEEF LU E T RZI A ki E R 24X 24 T 8 BN
BPFLAs, B F 0 //31. (54K 77. 3%, BRSSH#T T4 R SR AR EEH
TG LE RN,

1 igitiRiE

1.1 FZP BITT54549%
— A AR R FE IR AR B 8 Y ME (BPFLAs) B8 KR B3R 1B /R | (FZP) 33 B AT 5t

A 1994 1 A 27 BURE] R 1994 £F 4 B 26 B U E|



1 34 FREE : T AR SRR /R R 5 B AR 1k A T A B L SE 8 19

R FEE/RIEHE R B— R B oA A ) [0 B 21 B R EAVE R TE , M LU 0 A B9 F iR
BAT FZP Bt R B HHERP LM ETEZIN SR A,
RiX FZP WERIBEL RN gz, ) T REXFE

glx,y) = g(x* + 3y*) = g(rH). (1)
PEEMRHFE R (D, H

oo 2
grt) = Z A,exp(min %), (2)
e oo ]
2{
1 .ot
A, = Eﬁj g(rHexp(— min F)d(rz). 3
T ]

2l A B E I AR 7 FZP 2 /8 23>0 (0 {E B TE L4 5407 4
Uty 2) = [[gterexp |Gl — 22+ (v — ¥) Jdady. ()
R (OWE T REET exp(ikz) /ikz. HR QA 4, 18
Uty o) = ) Ao i — yo)] [fexp[ ni

n=—co

n
%

+ %J (2% + yz)]

-exp[— Zm(——/\%ﬂ—)]dxdy. (5)

ﬁﬁi@,%+%=o Bt U sy »2) BURAE B Z=2Z, B FZP B4ETH &

zZ, = _An’"f. (6)
EETRAGD TR
U,y Z,) = A, exp[%(.r’z + y’-?)]a( f}_,\_}é‘) + b, 7
R FZP Z2iHK45H a6 HEEL,IBLR(DETFH
UG\ \Z.) = Auexp| 35 ('* + ') Jsine Va be' + S bm (8)
(B, meAn WHITAENH B LT LR Z=2, FHEN. Tk Z2=2, EYH LM

KEREAN A, B FZPHBIRRY OB n RAEEHTHREH A, BHE 2
REH MR IRE.
1.2 FT539E 7

FZP p¥R1EZE L E BB g GO WA 1 iR, B

M/2

gt = Z rect

m=0

rt — Zmr; — /2] (9)

m




20 a5 E KM ER 14 ¥

¥ g GO R M EEMREL R — LAY 2. =1, WhH A ()8

_ 1 —cos(nm)
An - znﬂ . (10)

B S RIE N A= ATHECEY =14, "=10%.
PULE L) ot =2r! BB, gOFE L KM SO R LI 2,7

NUL=1)
2y — — Zm'k) rt — kri/L — rf,/ZL)
g(rH) ; exp 7 rect /L . (11
B GIITHETE
. (L—1 . ’
A, = exp an sin ¢ % Ii Zexpl:z—mf;(;_*_—l):l, (12)
4 Y k=0 ’
oo sin(wr/L)
A_, = sin cl L)_ - (13)
) ) .
7= 14 |r= [RELT (14)

ROAOFKH, o HBEERERNTHBER EEARRGENTRS, ME 3 Frx,
B, AR BPFLAs 82 TiRIEE FZP TS KB ERE L. Z 55 BAH R H
WEZRF, U8 RMUMABRAREER.

&(r?)
1
0 r
ri 2r? mr?
A1 SRR A 0T R
Fig.1 Transmission function of FZP
gt

] ;
2 (N-1)2 Ny

L4

2 EERHEHFHUARLRER
Fig. 2 Schematic diagram of FZP with a quantized phase profile



14 W U ARIRE RERY ST RN A LR

21

1.00 0.81 0.9

0.50 041

0.99

2 4 [
L

M3 ARERRERGNTFTYEE

16

Fig. 3 Diffractive efficiency of phase-only Fresnel lens
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DEVELOPMENT AND APPLICATION EXPERIMENTS
ON BINARY PHASE-ONLY FRESNEL LENS ARRAYS

Guo Qing Wang Ruli Guo Zhongyuan
Chen Gaofeng Fu Yanhong Wang Jun

(Optoelectronic engineering Research center, Shanghai Institute of Technical Physics,

Chinese Academy of Sciences, Shanghai 200083.Chinu)

Abstract The design principle, manufacture process and the measurement method for bi-
nary phase-only Fresnel lens arrays (BPFILLAs) are given. The 24 X 24 array of BPFLLAs
with eight discrete phase levels has been made. The size of each individual lenslet is 1. 5X
1. 5mm®. For 0. 84um wavelength, the focal lengtn is 46. 5mm and the diffraction efficien-
cy is over 77. 3%. The experiments show that this device has the functions of beamsplit-
ter, multiple imaging and multiple Fourier transformation. It has vast application

prospects in array collimation and optical correlator.

Key words phase-only, Fresnel lens, array.



