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Preparation and infrared stealth properties of
three-dimensional ordered photonic crystals
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Abstract; The ordered three-dimensional photonic crystals with infrared photonic band gap was prepared
from 3.87 pwm polystyrene ( PS) microspheres by vertical substrate self-assembly method. It is found
that the microspheres exhibit the highest order and least defect when the ratio of ethanol to water in the
suspension is 2: 8 (V% ). Increasing the concentration of microspheres in the suspension, the number
of stacking layers and the thickness of the photonic crystals were improved. Then the reflection and ra-
diation properties of the photonic crystals with different ordering degree in the infrared band were char-
acterized. The results reveal that higher ordering degree and larger ordered area of the microspheres
lead to higher reflectivity and lower emissivity of the photonic crystals, thereby effectively inhibiting
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the infrared radiation of the aim surface.
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Fig. 1 Band gap of three-dimensional opal photonic
crystal
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Fig.2 SEM images of (111) planes of three-dimen-
sional opal photonic crystal prepared from different sus-
pensions (a) water, (b) ethanol: water =2:8 (V% ),
(c¢) ethanol: water =4:6 (V% )
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Fig.3  Schematic diagram of vertical substrate self-
assembly
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Fig.4 SEM images of three-dimensional photonic crystal
in different microspheres concentration suspension. The
concentration of the suspended liquid microspheres is (a)
0.1% g/mL, (b) 0.2% g/mL, and (c) 0.35% g/mL
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Fig.5 (a) The FTIR of PS microspheres, and (b)
reflection spectra of three-dimensional photonic crystal
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Fig.6 The emissivity spectra of three-dimensional opal
structure photonic crystal
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Fig.7 The infrared thermal image of three-dimensional o-
pal structure photonic crystal
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Table 1 The surface radiation temperature of three-dimen-
sional opal structure photonic crystal

fasHRE/C .
B g Min Max Avg
AROL(1#) 50.3 51.5 51.0
AR02(2#) 49.6 50.5 50.0
ARO3 (3#) 51.6 52.6 52.1
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