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Fig. 1. Schematic illustration of aerosol deposition system.
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Fig. 2. Bi:YIG particle size distribution.
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Fig. 3. Carrier gas flow rate dependence of deposition rate.

ot} o] A¥= BiYIGEHE &2 2o g 3HY Aulsia
Hat e S5 Ve Aotk {30l oF 2 iminZlAle
o w e AT S (1.8 pm/minyE VERATL Jlou, frgo]
oF 2 /fmin o13R1 Aol fFol vlEsl A 501 &
7¥slar gk,

A7V Mgt vie) o], T e B ERE
o] BARET A viFsH] "t =20 F7)2 a#s),
3 0.5 /min~10 /ming BAKET v 3R2EPE 3.3 m/isec
~66.7 m/sec?] HFEZ oj2Fo] =EZRE BAIETh= A
< & F ot doZ2Ed EFE BiYIG YR H A
74 700 nmQ] FEkal ZPgEar, ¥lEE 3.5 glem®Blal spA
N ARk A e 132X10 5kgole}n B 4 9} uw
A, AR 2FNA] (=12 mv I F20) 0.5 /ming
o 73X10°P[0elZ, FEe] 10/min@ o 2.9x 10721}
HE & & U 9o QR BE FUA} vHate)
FEE 534 FAARAEH) 0=c - m - TIE HIHJAD}
T S e 250 WileE f] 10 /mind w oF
3°C Az Ws} QS AoF dakdrt V)4, ¢~ 7501/
(kg - K)[17], mkg], 223 TIKFE 2=} B8, A%, T=]x
259] Wglot). wbA, B AYA oj2Ee A=
AL 718l 53 F o nAHE AL LEAks
< € F3 il ofjele 2 ¢ 5 A 1 3
Aol A 0.5 Imin~2 I/mine] FHNA = Foll tisied At
) ¥wE ZA 2SR, 2 /min~10 /min®] FH)x
o] et £%7t {3l A gFEslal LS & ¢ Ik
olgigt A=l gt Aol theledre oA WEsiA B

ok

o




—16 -
17‘0 T T T T
—= 165 ]
dl\)] ] [ ]
= 16.0]
£ ‘ .
53 L
O 155[
[
ol Y

0 2 4 6 8 10
Gas flow rate [L/min]

Fig. 4. Carrier gas flow rate dependence of grain size of Bi:YIG
films.
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Fig. 5. XRD peaks of (112) direction of Bi:YIG films.
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Fig. 6. Carrier gas flow rate dependence of saturation magnetization
of Bi:YIG films.
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Fig. 7. Carrier gas flow rate dependence of coercive force of Bi:YIG
films.
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Bismuth-substituted yttrium iron garnet (Bi:YIG) films, which show excellent magnetic and magneto-optical properties as well as
low optical losses by optimizing their deposition and post-annealing condition, have been attracting great attention in optical device
research area. In this study, the Bi:YIG thick films were deposited with the aerosol deposition method for the final purpose of applying
them to optical isolators. Since the aerosol deposition is based on the impact adhesion of sub-micrometer particles accelerated by a
carrier gas to a substrate, the flow rate of carrier gas, which is in proportion to mechanically collision energy, should be treated as an
important parameter. The Bi:YIG (BiysY,sFesO1,) particles with 100~500 nm in average diameter were carried and accelerated by
nitrogen gas with the flow rate of 0.5 /min~10 //min. The coercive force decreased from 51 Oe to 37 Oe exponentially with increasing
gas flow rate. This is presumably due to the fact that the optimal collision energy results in reduction of impurity and pore, which
makes the film to be soft magnetically. The saturation magnetization decreased due to crystallographical distortion of the film with

increasing gas flow rate.
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