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Electro-optic properties of colloidal crystals of monodispersed polystyrene and silica spheres in an exhaustively deionized
aqueous suspension have been studied by reflection spectroscopy using many types of optical cells with electrodes.  Acoustic

shear waves are induced inside and even outside the electrodes, where the electric field is absent.

Modulation effects such as

phase delay, change in the amplitude, and harmonics generation are observed. The phase differences observed around the cell

are explained by the symmetric structure of the shear waves,

The importance of the synchronous fluctuation of the colloidal

spheres mediated by the expanded electrical double layers in the crystal lattice, and the transformation between two subphases
of lattice structures, fce and bee, is emphasized for the fabrication of nonlinear photonics devices.

1. HIEEmN

FEAESLY 100 nm §iE O MRV AFL 5T w2 A5031)
WAE i Rl A A R R E LN  y DNG B
BT AR T B EE KA T RE S a5
EATED, 0T RRFE — B B EL ., TOFRHEO
WE IO RNERET I RIS a0 RE R
IR SN D, EE T ERHIEAE 100 nm OO R
LT pm E<ICHIEETEH8, a7 REE RO R
PLERIT S ROTNESRBLIEEITNEN, TTTH
IBENINZ ED A HiME 5 2 D& Rk TATR i
BEH, I RERICE R 5258, AICHTELTHAD
O BRI 51 2 DS Z DT TOR T it
AL, S BRI TOR T IR A TS, OHETE
B RINTRY .

B OO
Fig. 1. Colloidal crystais in an electric field
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Fig. 2. Cells for electro-optic measurements
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Fig. 3. Schematic representation of electro-optic
measurements of colloidal crystals
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Fig. 4. Waveforms of applied square (dotted) and reflection
triangle (solid) signals of colloidal crystals
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Fig, 5. Second harmonic generation by colloidal crystals
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Fig. 6. Time-resolved reflection spectra of colloidal crystals

T R R A7 L TR B R 4 B E T, 20
AREERD2 DOREEME, TOL T (fec) AL A
T (bec) ENENUNBDT Iy I E—IA IR T HICED

Il &Rl ThaIEMEGICR T EIICHLME A
Too RADSRISRETINL Thizad &, 1~ 13 OHIENEb ]
TR ODIE ] 53 B0 27 V53, I [l ODRE L s
Tl s> T LA S/ — 22528 i3 T
SETF OIS, Tnis, BT bee #ESIOFMER foc &
B0 KB T Sy - D hE R D, TRATE
BEO--DOEREELLNS, LOL, RN —D00
FELENR ThEm M T ANl Eh 518800, 0o
AR F B EITDES R EOIERBIEN SR EE 5115,
E W OREREEEET IR L T Ouh 5 1k
ol P O U o B o i o 1 b el s g L) B
BRI CEUBIC BB L ALl B A 5N 5,
3.5 EENLE
351 IBENRTEES

WIBEINMC L A0 RES RO N TORRE, BRE
T ORIGER HE & AR O IR R TR NS IR IT L7, ¢) @
T BT EREE SRl AaShEBEEEBL., L
JEIIRMNEE 360 BEMME R B EIREDMIE#{T oz, L
EBHI O A s B0, ORI MNENnEh T
WO Eh ST - iR RSN,

45
Y
=

0>

Amplitude:
_—_—

hase diffeences:

23}
£ 90 dogree

a 270 degree

E7 ESEIMC RS MO E A R 2L RIER
Fig. 7. Phase and amptitudes changes in the cell caused by
the electric field
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Fig. 8. Visco-elastic wave propagation of colloidal crystals
outside the electrodes
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Fig. 9. Wall effects on amplitudes and phase differences
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