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Abstract: One-dimensional photonic crystals (1D PCs) were fabricated by RF sputtering technique on p-Si (100),
and fused quartz substrates. The 1D PCs structures consisted of TeOx (x=1.42), and SiO, with the difference
refractive index. In order to estimate the effect on a defect level within 1D PCs structures, samples were prepared

with both normal,

and defect mode. The structural and optical properties were confirmed by Scanning electron

microscope (SEM), and Ultraviolet visible near-infrared spectrophotometer (UV-VIS-NIR) respectively. In the case of
a 1D PC normal mode without defect layer, it had a photonic band gap (PBG) in the near infrared (NIR) region.
In the case of a 1D PC defect mode with defect layer, it had a sharp transmission band owing to a defect level,
and moved towards the longer wavelength after exposing He-Cd laser with a wavelength of 325 nm.
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Fig. 1. XPS spectra of (@) O 1s and (b) Te 3ds. for TeOx
(x=1.42) thin film.
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Fig. 2. Schematic diagrams of 1D PCs (a) normal mode and
(b) defect mode.
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Table 1. Structure parameters of 1D PCs.

s;:z]c:g; Material Value
Nk TeOx(x=1.42) 2.608
n. SiO, 1.43
No TeOx(x=1.42) 2.608
n air 1
Ns Fused quartz 1.457 [17]
du TeOx(x=1.42) 150
do SiO; 250
do TeO,(x=1.42) 300
dno TeO,(x=1.42) 150
A - 400
n - 0.6
Oi - 0°
N - 10
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Fig. 3. SEM images of 1D PCs (a) normal mode and (b)
defect mode composed of TeOx (x=1.42), and SiO,,
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Table 2. The transmittance results measured by UV-VIS-NIR.
Transmittance

1D PC results
mode Transmission
PB
G (hm) peak (nm)
Normal 1,225~1,680 (4A= 455)
Defect 1,162~1,748 (AN= 586) 1,458
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Fig. 4. The measured transmittance spectra of 1D PCs (a)
normal mode, and (b) defect mode composed of TeOy
(x=1.42), and SiO,.
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Fig. 5. The measured transmittance spectra of 1D PCs defect
mode composed of TeOx (x=1.42), and SiO, after exposing
He-Cd laser with a wavelength of 325 nm.
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