WsE 12 5 = R SO Vol. 18, No. 12
1998 4 12 }] ACTA OPTICA SINICA December, 1998

S I B A HR RO 2EAR L T
TR
Tl kit Ekk B %

(RO BB A, bt 100039)

B B ETHMWGENEPOCS), Vol AN 2L A7 I8 1 7 55 6 5 o 1 5k A% ) ik
HITE = 2 DX 2 PN A% 4, i N (00 vt 307 06 A A 480 0 3 20 1] R 1) ) 55 DG 5 ) 2 X 2 B 4] o 8
VS, 2 ST A 438 T NG 38 WA 44 T A2 AT

KEER  ATAREIClE,  BOBBURSESE, B dh.

15l =

HET, — RS G2 0 ( DOE) BEvt & i o — A g AT 1 320 504> Fag L P 1T 1) e D —H
FEPSLTR) A, AL NG B g AP T DG BGE AT G S o R R S, 7 IR B gy
AL K . G2 — A i B i Gerchberg-Saxton PO (RIFR GS 579%)  BifliE
Kidiy WA TR SRR, IR AN THEAS & T 2 BT o, O RE,
He-Ne #0G. T WG T A BIOE 8 06 A T2 11 946 58 b, B EAS 1 3 st A 52 36 &5
U SR ] B ST G T, SRS I AR = A DR A i, B SRk
A G LAZATI 67 O R e fE R ks A2 224 i P 1RG0 A 2K, IXAERTI )67 o0
PE LT ) A0 1 1l A — AT A 9 R

Rosen'” \ Piestun F1 Shamir'"" %575 1994 4F & t 5% FH #4252 B I 4E 53 ( projection onto
constrains sets, POCS), BUE— TIN5 7o Sk B BT A B 1K JC AT SR 6 R AT G
PRS0t T AT I 6 A% O A 90 AR L =) Pk SR A, AT R AT 3% o PR B EL T
Dong F1 Yang'""" S5 7E 1996 4584 KA 513k, $& tH— NN T1H B 22 A 5 H 1 TR 47 Dk
Sl Bevt TAEIEN 80 mm~ FEIA 8 mm AORTHNARAL SlAE B -

A T B RS TR, SO i ACK- 1] P52 BRUEE,  Bovk t — AN 2R AL A9 T S
He2ETeE, TEEZATHE 0 50 em % 70 em HIVEHEA, SEBL T KA 1 & 0% AL 3 4
A1 U 2 X2 JERBEA, iy FLAE A [ Sy H S T AR e 5 5 Al BE AR AR o« BB
G5 RAUESE TR SEE TS BGCHOATH 3 U7 17 1A 2%

* WK AREEIL ST .
WA E I : 1997-06-12; W42 Ak HH: 1997-11-28



1736 b F F 1t 18 4&

2 PRI VA T AR R ) R AR A

G ARTH G2 E O T RGE W 1 7R e A e 0 Tl () Bl A B NP TR 4 £ S 1
A d PTG 0 o A0 H M6 R85 Hy AELS (x, ) AR A, 765
W g(T M) BISEARIE A | g(C M| « Ha F T8 8850t AR 20 A1, Rl BT 22 1 52 I
S g (T M) o T AN N TR TR I — AN i ST TR 6 AR A )

ASCHFF AT IG5 oo et 2 n 1 2 FroRifo 2 8 R 40 . AR AT 1l 20 JETRUCE TS
JeF et He, TSR GIET £ (2, ) 28 H (R HUS AL A8 LR 5 — AN ST (@l 2.,
z2) MR T BRI G 4 A, i BRI R — MR, Gk G RT I g, 76
WA TG AL HE T 0 (U5 2 Bl MPESIA z0 4 o B do =HERKIRNEL 21, 22020 N i i1
S THT b 38 FE R S IR A Al o 3 M A N T 1T F 22 A4 S S 1) B T A 7 A e A,
SR, WA Te A, BoE © MOARAL A A DL 2 2 AN T DG 0 A, X R GAT
S TO U B R B AR )

Flz .y

output plane flx.y) region of required

I | I < <

. P ] 0 ds M T > J|
HJ Hz Hl
Fig. 1 The conventional optical transformation Fig.2 Optical transformation system for control
system consisted of two DOE of 3-D intensity distribution
AT E SEROE H 335 P 48 5535 AT 82 v b AR 7 =) B 38 1 B9 AT S e <7 oo« SRS e

T 3 TS AR B R AT SR 6 2 e R B i)
MR RT 2 IO SRR A A H 1 (x, v) B
Hi(x, y) = |a(x. y)| exp (jh(x, y)] (1)
HOAEAR AT I, SLIRMEAE A £ (2, v) = |f (x, y)| exp [[Rx, v)] EAIGIES H) 1
VARG, 7E 20 10 145 30 10 5 308 2 A A
g8 z) = P (GG ) e (G L= 07 (= M)y
(2)
Az T AT zo B EI 20 OBEES. k= 2m/a WIE%. A K.
4 H (AR 201 55 50N G IR0 R 20 A5 £ IR 3 ik, 79380 — AN S50 K A% 40 A o B
B(x, y) = Alx. y) + Kx, y) (3)
mj(2) =X
f(xo y)H(x, v) = |a(x, )| (x. )] exp [jB(x, y)] (4)
HT R(x, y) M R(x, y) Z0FHHZE—ADEACEAHA R, AEHACHE SRR H T,
R(x, y) B R(x, y) TULESGH BB S A TR, DUSSAIN LXK 2y, #H
Blx, y) &K 80, W F(x, y) = f(x. »)H (2, ), A2 A

g@”ﬁd=mﬁ%iﬂhhﬂewﬁﬁﬂx—OH(W-WHMM=
FrT(F(x. y)) (5)



12 1 E B S B 425 0w Ae 1 AU 2B AR A S 6 SF o AE O B 1737

FrT ()., ®om F(x, v) 8z HAOFEREA S, FI3CPH TFeT () 2 25 AH D7 55 HAR
P 2 Jir s )28 8 R 40 FH (5) SUHGIR B s 75 B4R ) — MNP LR R F(x, ), I
fi= 1, 2, =, N AN IR C R385 L — 2 1) A0 ZER o B8 RIS e R A it o
] (P EEsR 2 i LAEE A (P B iR ok, FRAEAWREES C(i= 1, 2, =, N) . BPNARESH
T — DT P BOESL PP AER THNBR R F (2, v) b, BIEPF, {55 P.F A
A L ST TSR A SEHRIE 20 A1 g (T N, z0) BT . X PIKBEERAE PP 5 — IR IE RV BAR I
FrT. g(T M, z:) BARES C LIEE Pig FI— OB GEE HAS M IFeT o 4 T AEZ AT 62
TCAE I I 6 R I 2 N AN DG 5 AR, F(x, y) @ RN 2 N SRR
A PRI, BR: | |
FEC=ﬁCF Qﬁ%ﬁ%@ﬂq (6)
PG R A ST B 3 R LA R F (x, ) IARETEE, R F) WSS 5 i R %)
B R P
Fiei= PxPy-i+PiF: (7)
k=0, 1, 2 NI IREL Fo HIGEAE, 7T LABEALE. (7) 0T KH F 3148 I 2 )1 56 R
TR
FJ:-+ 1= T.\'T.\'+ |"'T|Fﬂ- (8)
ST =T+ A(Pi=- 1), 0< A< 2, A ER50A T, AT I S S 1 . 1 4 Hup
HTe P8 A B B ARG AN [R] (1 o) A o ARG AL R . ASCFHR AW 1L T = P —
IRPEERRAE—2, i B Fui= PiFrj-1, 2 Fio= Fi, Fi.xn= Froo (7) WP —K
Lt N D ESE R e
FTO 2 o — M AT R IR TR I, e AR ARG, VPR S AT O AR, A ORI T
62 oA & AR AT TR I o XA RO EIAGHE £ (v, v) A E— AN R AT O
oo b, BT AT RE R AR AL o AT A O A 1 S YR 43 A1 bR B Ry Al AR A BR B
Hi(x, y)= exp [jR(x, y)], BIC1) RFRWEELD| a(x, v)| = 1. FRA(4) Kb, F(x, y) =
fx, vIH (x, v) = |f(x, }}l exp [J‘ﬁ(x, )] {:j:ﬁﬁ)\ﬁ'ﬁﬁ)lél_ﬂiﬂﬂ@%ﬁ‘f‘, acH prid g
— AN N 1T 2] 22 4N i ST T R I — FE AN Ak 52 ) 850 A Ay — A N TR T 2 22 A S T A
PRI ) L, R RR TOF VAN T T BRI A, 34 T BN X e N i P PR . el A A
FT I 62 To A A AOC I AR I ST S NI F(x, y) MZIRELARES Co MIE A IA
oK, Co= (F(x, y):| F(x, y)| = |fulx, ¥)|. (x, y) € WAFIY, BEES T Po 1
F(x,y) b, PoF(x, y) = | fulx, v)| exp [R(x, y)1e Rlx, y) SERTHCFTHPI A 23
A7, PEERIT U LB PLEU, 76820 40 M T 10 2 v 1 JE EE AR 45 B AR I T B, y) -
gi LR, I EEEACEmEE S, (7) AUREH O R T AE:
Frov= PoPyPy-yPiFy (9)
TR E W 3 Bron. B 3(a) H R 2R HE R 19380 43 4 304 AP 10 BB R B e, R X
(9) MLIHK R AV AUHAL AT OGS oo fEr, T 85X — 5 BT RT I e o 2 g
i A (] B R TR RS, i I — P A, Bt ( 7) APTIR AR . SRR E. 8 XA

Eg) = Zw(i) Z(|Pgial ~ |gial)’ (10)
Horfraw (i) AP REN L HCTIRIBCE N 7o 0 < w (i) < 1o m ARERRALFE R EL.



1738 it 7 2 i 18 4
Fr.o Fi, Fro Fr,x
Fe.j—1 Fo,v—
arbitary input projection onto projection onto projection onto
Folx) constraints at 23 constraints at = constraints at zy

k=k+ 1

{ projection onto ip

e 0
i Bl Y= cnd (2>
cc_:nstn_:_inls at ZUEE k }\__;,r
r___-__"'__"-_-_""'—_________'—_——__'I
' i
Fu [ FrT Bigi(&) IFrT ———F, ot )

T

b e
BP.F

Fig. 3 (a) Global diagram of POCS algorithm, (b) Detail of a projection onto constraints set at
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Design of a Phase-Only Diffractive Optical Element for Control
of Wave¥ront Propagation
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Abstract Based on the projection onto constraints sets algorithm, we have de—
signed a phase-only diffractive optical element (DOE) for controlling beam prop-
agating in 3-dimensiona region. This DOE transforms the input Gauss-beam to 2
X 2 beam arrays in modulating longitudinal direction. The results of simulated
calculating shows the validity of projection onto constraints sets (POCS) in con-
trolling wave-front propagating.

Key words diffractive optical elements, POCS, wave-dront propagation.



