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Fig.1 TG-DSC curve of YIG raw powder prepared by sol-gel method.
The curve was measured in air atmosphere at a heating rate of

10°C/min from room temperature to 1000 ‘C
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Fig.2 XRD diffraction patterns of pre-fired samples at 900 ‘C
and pre-fired samples at 450°C. The main crystal phase of the

unburned sample is YFeOs (YIP) phase, while the pre-fired sample is

YIG phase
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Fig. 7SEM images of Ce,Y3.xFes01, (x=0, 0.1, 0.2, 0.3) sintered at
900-1400 °C for 6 hours. In the early stages of the sintering process
(900-1000 °C), a sintered neck is formed; In the middle stage of the
sintering process (1100-1200 °C), columnar crystals are formed; In

the final stage of the sintering process (1300-1400 °C), equiaxed
crystals are formed; When the sintering temperature is between

1200-1300 °C, the optimal grain morphology appears. Each row in

the horizontal direction in the figure has the same sintering



temperature, ranging from 900 to 1400 °C; Each vertical column has

the same Ce content x, ranging from 0 to 0.3
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medium temperature data and two high temperature data determine
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Fig.9 Hysteresis loop of CecYs«FesO:2 (x = 0, 0.1, 0.2, 0.3)
crystal sintered at 900-1400 °C for 6 hours: (a) x = 0; (b) X = 0.1; (c)
x = 0.2; (d) x = 0.3. The upper left corner of the figure shows theM-H
plot fitted according formula x=M /H within the initial magnetization
range of 0-250 Oe. The slope of the straight line represents the initial
magnetic susceptibility (o)

ZIEEN, Ce B2%T YIG ) M 1A — & [ 5EM o
Ce,Ys,Fes0y, (x=0, 0.1, 0.2, 0.3) 7E 900°C K45} ) M 73
WA 26.17, 26.03, 26.33 £l 23.47 emu/g . ARIEF L 47,
4l YIG h Fe*fE a il d fr B IR 2 P AT HES . T
Y3 ¢ AL B MBAENE o MAEE AR 3 PR ¢ fr
i, ¢ ALERIBAER S a A1 d IREEE R B A AT
BRI YIG g e th A R (2) M «

My =M, — My — M,| )

M/emu-g™

30{®
204 .
10-
H
0 — 900°C 28—
10 — 1000°C ﬁ
=109 — 1100°C J
—— 1200°C 27
204 — 1300°C |
—— 1400°C 26 1 . :
-30- 5 10 15 20
-20 10 0 10 20

Magnetic Field /KOe

30{V = —
201
10
0 —=yorc*
——1000°C e
-10q{ ——1100°C 26
——1200°C
204 —1300°C ‘ 24
22
=301 0 5 10 15 20
20 -10 0 10 20

Magnetic Field /KQe

X, Mo YIG BT Mo, My Bl M, 3R T YIG
R o a Al d A7 ASIRESE . 24 Ce® (lug) B Y¥'3F
HBEN ¢ RLE, ¥ RE 2 RAE SR G I M, — M, | R
AT, X FEMAEREE. Kk, MBEE Ce BRI
> . AR, 24 x=0.2 I}, M EMEAE R, fEA—
FRES T iRk, YIG W4 @ BH & 1 2 [R5 58 R AR
[ R DA D N1} SR L 5/S U S N |: =R 74 e 25 = I N T AT
558 B 7 2 A (AR A e Al ELVEF » 1T 8 Ce (x AR 0.2)
V4 1 B TS0 Fe® 2 ) IR A8 AR LA F Y,
MR Mt 2, BT Ce¥BEml LUK YIG (1%
fgE, SUAT LA AR YIG BB A Hus v, BRI TERR 58 1 )e
SERIE T, M ATETERE x 2R 04 A A

9 [/ E SR T HE 0 ~ 250 Oe WIUGHEAL TS FEl A
RIEAR y=M/HAEH M-H B, HELr8Z% Ry
AR (ro) MME. BAEERMRARILEE (M) -
Pl RMEALGEREE (M) ~ B (Ho) ~ MJIM FIEETH16
fitZ () LA A: wo=yo +1 R3O0 ~ 250 Oe ¥JtH
W3R () EAER 4 HFIH .

R Ce,Ya,FesOr, (x=0, 0.1, 0.2, 0.3) A o AT
TERRIE SN, AR EATTHR A A R g I i s g 0. &



FHERMAZ, 1200 ~ 1400°CHELE ) CegrY,oFesO0rs 4
EHRARX B e X, FRAHENIEE R Ce $B4%nT IR
= YIG B, 5 Ce FEMd—ERE (£0.2) B
o (A REIGIN, TR T % Ce 28 T CeO, 44/R
FHRIAELE 3.

3% 4900-1400°C e 4h Ce Y3 xFes012(x=0, 0.1, 0.2, 0.3) BIEBiBF0RE

W (M), BARBMEE (M), A (Ho. AT

SE (w)

Table 4 Room temperature saturation magnetization (Ms), residual
magnetization (M), coercive force (H), M—r and initial permeability
s

(1) of CexYaxFesOq, (x =0,0.1, 0.2, 0.3) sintered at 900-1400°C

SO Sintering

doped A M, M, He
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%) (T) s
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1200 27.51 5.27 0.19 23.43 3.02
1300 28.10 2.53 0.09 11.73 3.53
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' 1200 26.41 2.00 0.08 12.06 3.68
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Table 5 Optimization of magnetic parameters of CexY3.FesO1,

prepared by sol-gel method, traditional sol-gel method and solid

phase method
M Hc

Method (emulg) ) Uo Reference
Optimized .

solgel 2810 581 3.79 LT

work

method
Traditional

sol gel 12.71 294.31 1.9555 69

method
Solid State

Method 24.33 33.816 - 51
3 &R
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Preparation and magnetic properties of Ce, Y3 ,FesOq,polycrystal with high
magneto-optical properties
Luan Lijun, Xu Changyan, Zhang Zigiu, Xie Haichen
(Chang'an University, Xi'an, 710064, China)

Abstract: The garnet type polycrystal Ce,YsFesO1, doped with Ce* was prepared by an optimized sol-gel method (x=0,0.1,0.2,0.3; Ce:YIG), the
optimal solution is to obtain crystals with no derived impurities and high magneto-optical properties by pre-sintering and sintering in a wide
temperature range of 900-1400 ‘C. Thermogravimetric analysis was used to determine the synthesis temperature of the crystal at 890 ‘C. XRD
results show that the crystal lattice constant varies from 12.37241 A to 12.4121 A, and the impurity phase CeO, appears when Ce>0.2. SEM
analysis shows that the grain size of Ce:YIG increases with the increase of sintering temperature and Ce®* content, and its size distribution ranges
from 0.257 to 6.52um, which is the maximum size of YIG crystal obtained at present. All Ce: YIG samples were ferromagnetic at room
temperature, with saturation magnetization varying from 23.47 to 28.10emu/g. The permeability of Ceo1Y29FesOa, crystal sintered at 1200~1300°C
is as high as 3.68~3.90. According to the relationship between Faraday rotation Angle and permeability, the polycrystal sintered in this temperature
range is likely to obtain the best Faraday rotation performance.
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