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Fig. 2 SEM photograph of the edge section of germanium

inverse opal with lower filling fraction
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Fig. 3 SEM photograph of the edge section of germanium
inverse opal with higher filling fraction

Zead 3 H R ML L BRRZ VIR BE T
56 3 S F A IR B OB AR 18 4 Dy e B T R
SO B AN B IR . AR W T A
Fr Z AL S50 B SR T S1O, MR i AL AR
A P &5 AE . R AL BT AE B /ML B B T = 2
VE A5 R R R W HES AR e 2 A RSG5 1
HROAFAE BRI X2 T iR DY S10, 8 3 A SR i A
TR AN i HESASHLI T 2L 5 1R A A R DR
LRI T 28A KA. AW IR A ] 4 52 55 . )
AT LIS R AL MU 8 S . e )R X
B AR IR R BRI B R A K A R
PR, UL A 5 BoA — 5 RPLMER I . O H 5 2
JIG 45 5 4% [ 3 A F T 52 BOE T A 32— 25 B
NI O S R f 1

(a)Lower magnification (b)Higher magnification

Ha4 SREOEABNAHELEE R
Fig.4 SEM photograph of the inside of germanium

inverse opal
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Fig.5 XRD pattern of germanium inverse opal
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Fig. 6 Calculated photonic band structure of germanium
inverse opal with an infiltration 100 %
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Fig. 7 Calculated photonic band structure of germanium
inverse opal with an infiltration 100% along the
(111) direction
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Fig. 8 Reflectance spectra of germanium inverse opal

with along the (111)direction
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Abstract ; Monodisperse silica microspheres were assembled into three-dimensional colloidal crystal template
with long-ranged order by solvent vaporization convection self-assembly method. Low Pressure Chemical
Vapour Deposition(LPCVD) method was used to fill the voids of silica colloidal crystals template with high
refractive index material germanium, then silica colloidal crystals template was removed by an acid etching.
Thus germanium three-dimensional inverse opal photonic crystal was obtained. The modality, component
and structure of the resulted samples were characterized by scanning electron microscopy, X-ray diffraction
and UV-VIS-NIR spectroscopy. Results show that germanium of high crystalline quality is homogeneously
distributed inside the voids of silica template. The filling fraction of germanium can be controlled by
changing the conditions of LPCVD. The samples have optic reflective apex and show the photonic band gap
effects. The experiment optic capability is inosculated with the calculated one.

Key words: Germanium inverse opal; Photonic crystal; Low pressure chemical vapour deposition; Solvent
vaporization convection self-assembly
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