LME U2 oo 48 F58l T olddAle F5 29 ER
o] N& v Wato] ojel, FAE, FAdE, Agt &
F71 29X /7] ZEAY F718A0] B ¢ LAY F= geRA Eot? web A 2 E o)E
&, A B H7]H Eo] sldRom MglelE 3 A9 Axle Ao WS Al B T opel, Aiste
23 29X 2AM BAM, AsHY w2 da  FHEE SEE, 994, 1424, F7, 54, dichroism,
ZHo] @ 22 FAR} Qulo]2g S8V o)F  Wid, vNBA T OgR 549 AFE ol8ste W
Bol| oJsf] 2 BAo] Mgz wigt E S gle e o A7 T om? w5 A<l photon modeZA]
A FEA AR E S —’F %\ . A XM (photochromism) 293 & & Qlhe HeollA] all-optical /18-S AlEE
2 Bahd 239 £ 5490 39 F8ol 9siq T p1=
9] gletE(A)0] ﬂt—‘}@i}"] W HA o] MskE, ey oleg + sirE 4471 AL B state?} €]
BrodE0] T o JA(B)E 71dF o AAske H ATE FA @or I A2 Pgsfok vt Tkt
FAolTH(1). o] A e FHALL 7R A B4 5 A AAEe] AFEHnUARE, f7] FAALAE
#o] Hoj| oJa) A g o) AA 3 photoisomeri-  BFFA, F B 2 Mk Fof] Al7te] AU AYHE F
zation) & Aoz BArzel W7t AAM S8 oleAU, of R TE SAER HtE e vk Wi B
Aol & Hole Ao|t}, Bl A4l o ofelgo] ot BHANE 7=

mlo

—_—

=4 | Maw Ooficdl Metaddls(I)

371 sl 2913
(Organic Photochromic switch)

428"
fulgide, diarylethene, azobenzene, spiropyranAl &2
A Z 4zoz vlwA FHEHA Fol oAt ALt B
AT B (0 stateZ Aog 4 e FHAMLAZA diarylethene Al
Aor 4 3L 5 4= 9t} diarylethene Al S3HE(1)L B4

ElA7E o]&A3% o] o]l 12]3} ukgo] oAl

Auid o2 PAx| BAL AQglid] wFHW HAHD  HaEe EARA Ao ZAER 28} ¥l 4
7}"]%”5.% ZARHA AW Hefe) e ’ﬂ.‘% 5]71] gt ojuwA AL wA] 9 249 A daoz s
T e A%, Y £AE 2T 5 e A eBgBI, 7HA B & AL 7ol gt ThA] 2T
7} 2 EA 3e s AR A2 v, 2 )\ﬂ,{ 2 opto-
optic 23}, B2} AR} 2a2e] 2-87F5A0] AFHo L

2 Sk

FH A7) uhe(1) oA F 714 o] A A BIE AR

* GlMchst spatmstaL G IAEARY HRAl 120-749 MBEHA| MCHRT AES 134 T: 02-2123-5752, F: 02-312-6401 eunkim @yonsel.ac kr

4 OPTICAL SCIENCE AND TECHNOLOGY January 2007



N D
R’nghh I ., { . R(! x/\‘m‘

diarylethene 7l 3}3H&-2 E& electron donorst
acceptor 722 FA1E|0130 1 donorZe] X|$7]9} of=l
(acceptor) 2] X87], & &2} FHEo] FEx,
HREA QBA S9A 5 BRI B4 9 RR
q_.4.5)

Y4 2 benzothiophene F+ZA Q1 1,2-bis(2-
methylbenzol(blthiophen-3-yl)
hexafluorocyclopentene(BTF6) = UV lightel] <}&]
closed FE= HAA Switch-ON RE2 vRAHA] 24
22 coloratione] Lolvt, ¥HAE Visble lightE £A}
3 F9 Switch-OFF 2= ulod colorlessdtAl &
Frol WzlE doy)A Hrh ojuf A-Ade] 7194y
(cyclability)e] 10,0008] o]/¢ =tt?

02823@ Q; ff 5 ®

Open torm Cloxed form

BTF6S| B dolut ol ofa) = = 2244 54
Aol 70 Wl th2y, multi-functionmality &
Hol7|tigit}, Exolis GAOZ FPsHME o
9| gt Switch ON-OFF 281& Ao 4 3l
diaryletheneAl®] #HZ 2913 ¥4 A7 2AE,
B, 2713 B4 ¥xE Sl o= st dh

?%_1@_ e Torenz-Lorenz equation(4)*] w24 £2;
2 W%, refraction?] §reolth. meba] Bl o 24
£ Wshs ol o8 2here] wAlgo] MsjsAY, A<
2} 95 Wl T Bz Wl o3 f=E &
glq_.7.8)

_34371'_ N a )

A7 R % refraction, nd refractive
index(vac.), M2 EAH, p= 8%, N,= Avogadros
number, & electron polarizability S L}E}"“E} gut
Ao = yesonance structurele.g., #conjugation) & 7}
A& B2 molar refraction atomic refractions %
resonance effects®] gelt}.

o) o3t ZAE Wsle] 7, Bl g £ o]
golu}, Akdo] glaL, = %1.01‘4?‘] gome 3
B} dhute] Bl wske glct. mebA Bof o3t f=
24E W3l Y=o} molar refraction Bstl g <] E3}
Al Bt gubx oz P o3 Ax Wshe 33}e)
k80| dojuhs AlARIETR: wlg- Ztona P
o8 F2E A3 (4n) & F= molar refraction ¥}l
g&gtia & 4 itk ©]213 molar refraction ¥l
Boll o)t F% WS 4A) o BAZE YoM, dn 4
A°] BAE KramersKronig relationship®2 T3
q_-Q,IO)

dubd o g FAA)E whke] FE = 7het, B
A B} B Al =3 Fegu FAMnEAE
vhaks) slo] Azteit), ddl2 BTF6 FRIEAN =
BAZ) A vlato 2RE UV 7IA1F #o|AE o
£} refractive index(RI) ©37} 753t} open
form & 2AEo] 2L closed form(colored) state & &
HEo] ong FAE Wy} FHM 2 Fx o4
3l olg) 73l Aok o3 diarylethenes ¥4h+
A vhake] Fae R] changes £ 830~1550 nm 3
A9l 3% monitoring beam 2.8 & 7% 0.001~
0.00013 o[t} ¥ FJAM FHo| AHHOZ PRE
ZAE Wglo] YIS A B Fh A7, v T,
FE A Bl T So] Y] 2HE g A7)
Q&g nATt ¥ diarylethenesAl EAF g2 &
dtgos Feud AFo] 7FsstH all-optical 1x2
Y-branch switch #1218 $9)c} 4 |2 BTF6 7}

=39 Ze7tEo| EAl F29A9] crosstalk & UV
7 A% golAE Agdtd 1550 nm 999 F&
monitoring beam ©.& g o -14 dB 2 VERHTH

=3 diarylethenes A} Wako 2 s} 2l yE}

!

J

ok,

iz goamosEs



5 A 293

ultraviolet/visible light

1670 0
L
1508
185 mm = o
E .
. - . 1568 -
ultravioletivisible light ﬁ
LELbL @ g :
] s —(b) 1584 -
\ _ (d ) 1 L 1 )3 1
V() D 10 20 30 40 & &
(c)
28 1. Configuration of Mach-Zehnder modulator: (a) Au layer 18l 2. BTF6/polycarbonate refractive index versus BTF6 concentration
(200nm), (b) VTC-2 (25m), (c) Polycarbonate doped with BTF6 (2m, measured at the wavelength of 1.55 Im in open form (@) and closed
37wt.%), (d) Cyclotene 3022TM (18m), (e) Silicon wafer™ form (0).”

o| 7FsH ¥o] 471 modulator”} all-optical method

@ — 2 A% g}, a8y ol 7R $REEs) w8 A
' < B34 Brle) Fto] st

8719 FHA A} TYA2RF GARHA tlold o

glo] 18R} Fo) FHEATeR dA=AJdE nEA

NN FHE2HE HZ 9t o I a9 49l 325

nm3e] =39 W prism couplercir ] tlofdl

@A} ghake] Agkz vigks JeERITHB30 nme] #

S 2AOR Bl 27). 03] wBoR AYe 7]

0 100 200 300 o0 s00 s00 700 800 FEo| ¢ 2 go olFsk] Fof 93 FAE HI}

dojuia 2 AL 4 Ut

Transmisgion (dB)

8! 3. Characteristic of Mach-Zehnder with alternating ultraviolet and
visible light. (a) Visible (514nm) light exposure with intensity of
14.2mW/ex (b) Ultraviolet (365nm) light exposure with intensity of 0.4 3EA % Rl 9 FETA| (A EAE), R2 dY

i TEWN@EAD), Bl B 5 (GHT 2AD),
W el 2ol all optical Mach-Zehnder modulator #|  D1: BTF6 7} =3 ¥ Ze]~Eld

Zg £ ok o]t Mach-Zehnder modulator
22 3% 7RE UVl =351 tE & 7Xle
UV ol 7184 Al =1 Z-E toldl 23 differential
phase shift7} Wep4Al ®vh. BTF6 doped(37 wt.%)
polycarbonate el 2HE(TE(@ 1.55 m
laser) & dark AelellA 1.5671 o]x 365 nm 9]

UV o) Ak =@ nTE =1.5677 2 <@t & % —(CH—CHa)m- (CHy-CHin—

olelg FEE Waprk 0.000600 ol=r old 2-HE

RAxgh2 BTF6 3| 571 &= dedt(ad. D). Q
A7)9] Bol| o3t ZAE o]l oJaf 18 3ol ViERA Poiymer R1, Polymer R2, Polymer B1

e} Zo| phase shift 9 =222 optical modulation

6 OPTICAL SENCE AND TECHNOLOGY January 2007



009

008 iz

o
o
=

o
=
=3

o

o

T
L

a
o
4

Transmittance (a.u.)

=)
o
@

-20 -15 -10 -5 v

Angle (6)

1% 4. Shift of coupling angles for polymer (R2) film in a prism coupler
upon excitation with 325 nm laser: Before (solid line) and after (dotted)
UV excitation.

g% 5ollA el vikel o] diarylethene 55%A
(R1, R2¢ B1)Y A% 22 diarylethenedds 2=
T3 Al2=(D1)e] vlEl wj$- 2 2AHE W3E B3
t}. 325 nme Eﬂ"]xﬂi 2027t A A e 2HE
W3h= 0.0002% v $- & Vet ol & 2
A& W3} £3) & TEMPO 7AAl o8 F3ez 59

AR diarylethene ¥4k Fedo] vl 2aL, Fiol 2
e FeollN felske Ao AlsEnt o9 22 2
= An 7} 4A2] FAlE Kramers-Kronig relatlons}np
oz 3R Fxe] Waldiat vA}o}ﬂl A
o} ueh B2, dY 1 B £X 5 Y \J\H
4%t g7} dndl w$ S4.3 B_?l"] < I 4 9l
t} o|& FAN Ba} 399] free volumed}t TEA} 53
<] segmental motione] FAE W3lo] vl 23 8
g & 5 . o|2d Fojlef3t B EA 0] BHL F
292 ZEHolEl el FEHEA S o] 83t 33
2 715 g AV1EE £2 a9 715 PR S

&51 J®

2) YU T} ST AQIE

diarylethene 2] 54 2J€lQ] open state ol A] 1:1%
ZA8He anti paralle +2E Bl s vl $- 8&402
closed form 0.2 A$E]7] Wil A vt} a2
parallel FZE closed form 22 #3l=7|¥rke &%
o|\} non radiative process £ 714 JHE S0l £

0012

0.010+ .

0008 o u

€ 0.006

0004 i/

v v

0.002 Y

0.000 T T T T
0 10 20 30 40 50

Time (s)

12! 5, Photo-induced refractive index changes (4n) for photochromic
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