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Preparation and Properties of One-Dimensional Magnetophotonic Crystals with Bi-Substituted YIG Films
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One-dimensional ~ magnetophotonic ~ crystals  with BN — % v MNEEB =74 b= FESLBS - &
bismuth-substituted yttrium iron garnet films were IXEEETH 7. F T C I OB A RE S HHE é' L, T
fabricated by a method that combines rf magnetron /ULRIZ X 5 EEBBEAEA L~ ~ 0 #iz #5
sputtering and pulsed-light annealing.  The media BHELBEOMHELbHE VLT = &7 < ?)\&LLE'E/E!FI
exhibited significantly high transmittance and Faraday % %. A CHZOFELAVS 2 &, BRTFITE
rotation at designated localized wavelengths of light in  &#ic Aﬁ('ﬁ‘é’rﬁﬂfﬁiﬁmj‘é%ﬁﬁ’r’# EHTHBMET 4 b
the photonic bandgap. These results coincide = v 7 f5AERL A BE Z & BIRT

quantitatively with the theoretical prediction.
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Fig. 1 Schematic drawing of a one-dimensional A= MRS TE LI b O & fvy, Ar SEEH T2

photomc crystal structure composed of SiO,, Ta,0s, and Ny SR RS %, R A BRE LAV CAR
Bi:YIG.
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Table 1 Sputtering and annealing parameters of
B1.YIG film.
Background pressure 3.6 X107 (Torr)
Sputtering gas Ar
Sputtering pressure 7% 107 (Torr)
Target Bi, oY, sFesOx
Substrate #7059 glass plate
Substrate temperature | Room temperature
Sputtering power 150 (W)
Annealing temperature 700 (C)
| Annealing time 10 (min.)
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Fig. 2 (a) XRD patterns and (b) wavelength spectrum
of the Faraday rotation 8r of a Bi:YIG single-layer film.
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Fig. 3 Pulsed-light annealing system: (a) a schematic
drawing of the annealing system and (b) temperature
profile of the annealing pattern.
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Fig. 4 Wavelength spectrum of the Faraday rotation

0 of a Bi:YIG film fubricated by the pulsed-light
annealing technique.
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Table 2 Sputtering parameters of SiO, and Ta,Os
filims.

Si0, | Ta,0s
Background pressure 3.6 X107 (Torr)
Sputtering gas Ar(98 (%)), 0,2 (%))
Sputtering pressure 10 X 10 (Torr)
Substrate #7059 glass plate
Substrate 100 (C)
temperature
Target Si0, Ta,0s
Sputtering power 100 (W) 70 (W)
Thickness 122 (nm) 86 (nm)
100 ——F——1——7— 100 ——

Fig. 5 Fabrication procedure of magnetophotonic
crystals w1th a Bi:YIG layer: (a) sputtered
(Si04/Ta,05)*/Bi:YIG mulnlayer film, (b) pulsed-light-
annealed (Si0,/Ta,0s)°/Bi; YIG multllayer film, and (¢)
sputtered top (Ta,05/Si0,)° multilayer film.

Transmittance T (%)
N
(]
Transmittance T (%)
(9}
S

I T T T 100 T T T T T T T

fa Ty
1))

Transmittance T (%)
W
()

0 0 0
a 0 ey O w O

] Q Q

= = =

25} b P

[as) D D

g g g
Sasl 1 & S.
S03 80'5 SO'S

o S S

g 5 5

g s 9 S

£ it 1, & LiE & L

500 600 700 800 900 500 500 600 700 800 900

Wavelength A (nm)

00 700 800 900
avelength A (nm)

Wavelength A (nm)

Fig. 6 Transmittance T and Faraday rotation Or of magnetophotonic crystals with a (SiO,/Ta,0s)*/Bi:YIG/
(Ta-0s/Si0-)” structure for various Bi:YIG layer thicknesses with (a) dpivig = 120 nm, (b) dgiyig = 230 nm, and (c)

dBl Yig = 300 nm.
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Fig. 7 Figure-of-merit Qp of mdgnetophotomc crystals with (SlOlea205)5/Bl YIG/(TaZOS/Sloz) structure for various

Bi: YIG layer thicknesses with (a) dg,.vic = 120 nm, (b) dg; vy = 230 nm, and (c) dgjyic =
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