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Fig. 1 Atomic force microscopy image of a detail of the surface
and cleft of opal infiltrated InP, where InP crystallites

can be clearly distinguished
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Fig. 2 Reflectance spectra of the bare opal
and the opal infiltrated InP
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Fig. 3 Reflectance spectra of the bare opal
and the opal infiltrated InP

MIEL 3 TTLUE Hh, B K % R IR, e S 0 )
PR TT I B Sl A BE B G . PSS g A AT R, R R A K
AHFIT InP 7E RG2S B L5
1.1.3  GaAs 4t &t InP Az 69 1 1L 4E A

ARSI GaAs #FIES InP & 4K 0 544 S5 AH 8L, A d%
WHAHNZE AR, KREE/N. InP 5 T 763X F At i b ai . |
GaAs #JEXS InP % BAMALVER . InP 7 GaAs &K £
T A% R I i, GaAs REIR I HE RN, RHN -
HER PR — A B . 93 SIO, BR 3 1w A X T fef i 2
PR, 2R AP InP AR R RS, i InP )
UG 2 THI 1) A= 4 0 T O . g InP 7RSS b 2R K

JEEBE R T InP FEAS BRI SO, BREm ML,

FFERE B, WA InP MRl KA SIO, BRas Bk K
InP, [AI#E&AFT InP 78 %5 B i i 35 5 32 R 45 5 T &5 1 3% IR
T GaAs #1 €. BEATE InP 4 AR K InP ANAETE fh i 2R T
AR, SEERUSUE T L Ay, B 4 RAEFKES&H T, LA InP
KR GaAs HATEILFE InP J5 15 8 InP-Si0, Y+ fk
7 SEM B,

X LU WAL BB 3 InP J5 09 2% T AT TE DR S, AT LLR B
VL InP i S BB 9 R TEDE SR AT TP 7E S BN BA
UF B2, B EE . InP FERE S BN BT R

By InP A A% B 0% B — e 0 T R AT e B 40
B B BB GaAs 1 EEFT 325 .

Fig. 4 Atomic force microscopy image of a detail
of the surface of opal Infiltrated InP
(a); InP substrate; (b): right: GaAs substrate
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The Influential Factors of MOCVD Growth of InP in Opals
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The key problem of fabricating the 3-D InP inverse opal photonic crystal is to increase the loading of InP in opals. In

the present paper, low-pressure metal-organic chemical-vapour deposition (MOCVD) was used to infill the voids within synthetic

opals with InP. The morphologies and optical properties of SiO,-InP photonic crystal were characterized by scanning electron

microscopy and ultraviolet-visible spectrophotometry (UV-Vis). Several series of experiments were carried out in order to ana-
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lyze the factors that influence the loading of InP in opals and determine the optimal InP growth conditions. The results of optical
experiments are in good agreement with those derived from the theoretical considerations: By increasing the extent of InP infilling
within the voids, the extent of refractive index contrast between the silica spheres and the void as well as the extent of natural
optical properties change of the photonic crystal were increased. Cycle growth, low-pressure growth, and using the match sub-
strate and the same configuration character between SiO, and InP are beneficial to increaseing the extent of InP infilling within
the opal voids. The process has been optimized to achieve SiO,-InP photonic crystal with higher loading of InP. The study pro-

vides a scientific basis for manufacturing three-dimensional InP inverse opal photonic crystals.

Keywords Photonic crystal; Artificial opal crystal; Photonic band gap; MOCVD; InP
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