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Az 3 oglom, PILEE 2he] s A S gm o1l
HEe g P& 5 7] wfel, 4 59 XEEL A
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HAelx W wB3Az= FU(aser), FA7] HzE7)
(acousto-optic modulator: AOM), ¥ #2]7}(beam split-
ter), ol &2l Z(objective lens), 7|-2-(mirror), xy- &l e]=],
b2l (CCD camera) 522 7A=o] gtk By
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wWgo) 40uo]lm NA7F 06524 A @ Airy
disc?] 272 23um HEeojrh ko) 2YWE A
Z3}A| f-2] 7] Bglass substrate) ] FHHE Ao gh37)
A8, 28 6 RV DD ARE e 7|l
HALEL el (DR@e HARE e g4 wkaE
WE ol WAzle HHFHE ol 4aldch &, A9
FHAYE Y o Admeks] HAFHE Joan,
HoldeE FH7E Hal Fameko] =7] wFol,
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Fiegtell A dotdl AT E My A ¥ S ¥
4 ook Yt AE feiv|add 227 e
HElE 1um 2719 HA4E vbre] 7F shawlc 8H|E
(0-255)8] ¢]Z(binary) dole] SUE wHER, xy-2H|
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H7ANEE FA7| HEvle] YA ZN eEFo
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Aegats Az W AgkRch 13 78 dolA 1
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*=9ar)7} 23 Nee §akskr) w ol AbeE

xy-22H o} 2] = ]74]2—‘] HEH S g} o] Fdes HAL
24, Az E(straightness)7} ¥ 0.5 um o]Ate]7] o
Foll AbRlell A 2 5 glEel el njA FFHEe]

T
N e - B DE R

e 9% ARYA B Ty

AL 9 337

(b)
13 8 (@) AglA A" uiS5 ekl )y A (b)
Hab H47).
=, AAEE 0.3 um o|HE 29 F g)7] w-Fol ]S

I

A S 4E 7 g AR A=k

28 59 27 94e 47t 6mm, Z7)7F 2 cmX2
cm<el BK-7 $2l&4, 7}al(Photoresist: PR)E &)
X ~7 F€slgdc PREE F45¢] 1.622] Hoe-
chstA}2] AZ HKT501 positive PRE A}&3l9i o, s}
Aol 6328 nmel dF vl Heo|HZ ZHsr] Yl A
9)oll wtz} PRE $A4E 0.19 ymZ 33t PR 344
(thinner)2} 4:628 4o Al&-3lgis, ~H3z -2 3000
rpm2 2 30& Fot &gch HH f27)H0-S A9
A et vpate] UEE FodA AFAY e AHE L7
e, 22 WA 100CE 1027 v]elF7] & 3 o8,
#lo]lx 8l HEAAE o]§3le] xFA|F Fell AZ300
Developer(Hoechst) & A}&8-3to] 30% %9t dAstedc)

dH A= 300 yimx 300 ym 719 wpEH 2oFg A}
2319l 3, Fejo Hgal=E 1000 pm X 1000 ym 27]9]
H]% Fresnel A 2% Al4slgich. £¥dS £33 Y&
shelel2 YaslA S5l 98, EEH6 AL
(grating coupler)E A z}sled 19 5ell4] W= ulg} ko)
We Ao HEPR|Fch

23 89 (a)= MAH viSw 1Y ApRle 2 A, upx
shbe) 22703 50 um X 50 umelrh. 28 89 (e WA
2717} 500 pmX 500 ymo] . HA} F717} 5 umal Az}
H&vle] g Abalelch lH A3 AzMAHS7E AL’
7l gue] dFuly 45 WEE 2R,
dY AE Tl JARE Yol 10°9) Zhx® fl7)Hy
o4 glaAl = ey ARNHE7E AVYEE FA
stgdck. 2% 9ol 3hv}e] FRTel o3t Jabil A FahA| 9|
AF-E-& A3 A8k

ad 9°ﬂ‘1 B upel o] FER JuR A FeA=
BEE0) y& W2 fre7)dgd] dA4do s widd
) wrfEy] 58 S &, vlelaR stEht-EollA 3]
AEx) oty adlE Fysie Yeluh FFo AMAY
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¥ wek

£ 1. Agel A" E53 poll wE HEES gh

p 0.25 05 0.75 1.0

/] 225 45.0 67.5 90.0
f(mm) 353.854 92,141 43.694 26.969
z(mm) 26.969

sl #deAle] dolrl FUSEE 22 26969 mz 2
g e zzhm M ek poll @ fol
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shte] FRTS A ke o3t 5
ol€ 15478 mmZ AA |}k Aol 2145 W5
o e & 13 23, AR 7} opglel sgshe &
Fresnelsh 25-9] Atale] 28] 109 viepaich £347|
= A ADel o3 AHoj" whe} o] prt 025, 05,
0.75, 1.022 Z7}3ell uwhe} 353854 mm, 92.141 mm,
43694 mm, 26.969 mmE HFolx 1, EH7 e g4
F 69 FEUHC HAFE & 5 Uk A2y =
Hol 1% whgko 2 HgEo] 9 AL, S Az
YA = W Eo) k3 whafo 2 10°%HE o 5k

AAsksd7] wigeloh
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[
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o
o
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V. @ gl =9

a3 118 A%E FRAALAAT ol gatel e
4708 A2 ok pgkoll whE FRTS] A9 4352 4, -
(DEL 77} p7} 0.25, 0.5, 0.75, 1.02) Ao D&l 7}

it

(b) () (d)

23 10. FRTE B4y 3 #epAlold 4185 ul% Fresnel dzEe] 44,

(@ p=0.25, (b) p=0.5, {0) p=0.75, (d) p=10.

(a) | (b)
23 11. FRTS 332 FatAlelx] deolzl Ay
(@ p=025, (b) p=05, (c) p=0.75, (d) p=1.0.
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13 12, FRT Al4H23k (@) p=0.25 (b) p=05, () p=0.75, (d) p=10.

a2 RE] Ao AR ER A, zhzte) 4
um X 500 ymelch. pgre] Z7)gtol tﬂr?%

A2k Aolse], p7t 108 (2] A$elE= 7)2e F
2ol W 3tsl wofat FUg A} °*°1 3t} pgke] 1.0
SHEFE Ao Loko] FA3 wiskad], o)7L 4
(8)oll A WA exp[]3te] tand7} p7te] 1.000 7}7H9] 2|
Tl 5 ukakshy] o olch e, HhaalA| LA o]
HHHA A W=7t e] Aol wlmel M FH w7 9
A7t g poll diste] FUSEE Soiqlr] uffo,
patel el FHAD ) da2A FAE ALY g
24 ZH=ldch 23 12+ FRT A9 452 ol
&atod A AFEA, 29 119 A A5 Ao
Adxsti S o ok & Hay A Fah o) 4=
Aegl alze] 2AANE HA 22 £ ol g,
Bop HE8gk FRT datgo] qlojzl Aoz zhu=ch
Zevt 7 FRT H#AES vlwste] ww, pgle] 0.259)
0521 Z-Foll 7k H-H-o ko) ‘?PP o2 A Be|a
07591 %ol AlAA7F A3l 27 oz ie 25
7} e stA vrebulz] okl o)el & alo) &8 vhga)
F& ol FFENE 7jalsla ok o xhElE W) =27
300 umx 300 gme] $14F o] 1= Ab wrh = we
Boks o] ofuyrd o] A7[EEE o 7} glof
Alatstedl Hibs] welE 2] ofedlM whE Zow
Abs ik Zejvh ARAE] AR, Aga)el Ak e

N o
1
N
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(o]
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Aw el yel FRHe) A5t ks UAen v
Askgel wopol el AZlel Aelt A WAL
oF 4 olth BE pitol 104 Hfelel wae} He A
Gk A2 z]sh sofo] Y] Wk 919

A&l Aabe}l AAbARsL ol 2 aS Es) FRT7E 5xk4l =)

Aoz Yehsl THIASS o 4 ek abek Aak]

Ao mebst A7IRES e wedchd Ay

9]> A2 7} A ahs] o2&l A
R ol i

(e} A Le]
dE F9le A

VL. # =
Al frefel MEe Ao AR H¥F Fas
Aol #F ARE BF AT Y FapHE 4l
eigto g, o g AE-d-4 e e A
2SRl 2 3-84S 2t gled wksie,
Aa7tze 71Ee] 38 FeA ol s v e
FaAle] JEdeeel HPMYLE 27 B =
-r°ﬂ‘1L, 183 71E AFEt #etAe] vwe F
de AEE S5 de, e

d Jr

&ted 1 um ollo] Hye] stz °\H§"é, e,
cmelW 2 1335l FRT

FHskdch. Ao TR FdyAy G o e,
dlo) A W Hatabz|el olste] & o) 2] ) o 9l
247=E Ze A2 AselA ARE 5 9o
wf Foll, #H-F ko] HedAstw) 1 vlo] ZE o2
FAE ¢ g Wk ol BUF LolE zt: oy
7}21 9} p-th FRTE 2lol 78sle 5, clofgt nfo] 22
AetA Al zte] shsd & qlsich 28m, 712 Abg
&b BEAl7E Zhe 3ARIE FAE A BT o]

GE g HEY FURAES AT o)g Yo
FRTS 88 4 2¢e dadnsd wy #ug
Blo) W28 4 lsleh webd, FRT7L 2 270}

A Al % 3L
ﬂﬂ,%ﬂﬁi
oz

2
& o} 4% FRT 4372 Fdsted 9
ZEA fg FET PAYS o F
slslch =3t Joa]A Al 2 A sk WA multi-
channel FRT 1t olue} FRTE o] &8t Alaxele)
ARialA Fof st Ajxmle) dE sleAS B
TAE & ¢ slg AR oakdr
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We have implemented a planar integrated optics for the fractional Fourier transform (FRT) which
has recently been developed as a generalized form of the conventional Fourier transform. FRT optical
systems provide versatile tools for analyzing signals and designing hardwares, but require high accuracy
and stability in the arrangement of optical components because of their shift-variant characteristic.
The planar optical FRT setup composed of free-space optical components integrated on a single glass
block makes the FRT of 2-dimensional(2-D) input patterns through the 3-D glass-space. Therefore,
taking advantage of the compactness, easy alignment and thermal/mechanical stability, the planar optics
can provide a useful approach to realizing an optical fractional correlation system in a practical way.
In the experiment, we have obtained accurate FRT results by using the planar integrated optics with
4 different fractional orders of 0.25, 0.5, 0.75, and 1.0.



