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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 (a) O 1s and (b) Te 3dsp for TeOy
(x=1.42) thin film.
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Fig. 2. Schematic diagrams of 1D PCs (a) normal mode and
(b) defect mode.

a4 2+ AR e 2AHES
608 nsioz= 1.43)Q1 TeO, (x=1.42)%F
SiO2 #d" 1AM EAMEA REERAIEY JiFEo]
[ Eé 2a)= 250l AYEA 22 FE=
to gigt fFxoltt. 1AM PAEAE FEA= TeOx
(x=1.42)°} SiO.2 o] Fol%l M9l 27| (A=dy+d)E
71202 gtth. N2 ¥hREoX|= #7719 ZaE U]
5t TeOx (x=1.42)/Si0; 1AHY LAMZEA FxA=
N=1022 AF&Ect TZFHEES Z2te TeOy(x=1.42)
dtato] TS ou|st= dye 150 nm, XAZ2EES 7
= Si0; gte] =4S 9u|sts a2 250 nmE A
AetRTt. diet dol FAE Bl e® F7)(A)= 400
nm=z FJEI, di/d2 ALtEE n (FX&)2 0.6
TR l”ﬂfﬂﬂr E3t AERE FAEY
¥ db) AR %S

e 24

(nTer(x 1.42)

E
o
=Y
n
1o -
E
gg
o o2

(x=1.42)2 Fdstden, dwz R7ISIA
A= di AL 22 150 nm=z ST

ojAY A EEet Atnc s AAe 2
Fol oE got 54 vlugrts sidch A
A" Ao 1xY FAER AE2Ae
(b)oll Uepidlon, A&5 TeOx (x=1.42) FAA
L 300 nmE 252 AFASBIYECH oA o2
TeOx (x=1.42)/Si0,2 A= 1RMY LAMAR X
o] AAF metulEE2 & 1o YER|QIT

—v—‘

q 5 101

Table 1. Structure parameters of 1D PCs.

psegrurfe?erres Material Value
ny TeOx(x=1.42) 2.608
n SiO; 1.43
np TeOx(x=1.42) 2.608
n air 1
ns Fused quartz 1.457 [17]
du TeOu(x=1.42) 150
do SiO; 250
dp TeOx(x=1.42) 300
dnp TeOy(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 TeOy (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 (nm) peak (nm)
Normal 1,225~1,680 (4A\= 455)
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Fig. 4. The measured transmittance spectra of 1D PCs (a)
normal mode, and (b) defect
(x=1.42), and SiO;,

mode composed of TeOy
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Fig. 5. The measured transmittance spectra of 1D PCs defect
mode composed of TeOyx (x=1.42), and SiO, after exposing
He-Cd laser with a wavelength of 325 nm.
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