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Abstract

SmFeOQ; ceramics were prepared by solid state sintering using Fe;03; and Sm;03 as raw materials.
And its phase, microstructure and magnetic properties were characterized by XRD, SEM, AFM,
MFM and MPMS-VSM. The results show that the ceramic grains of SmFeQ3; with pure phase are rel-
atively uniform and compact, and the rope-type nano domain structure with the ferroelectric do-
main width of 20 nm can be observed on grain surfaces. At room temperature, SmFeQ3 exhibits a
narrow rectangular saturated magnetic hysteresis loop with saturated magnetization M; of 1.06
emu/g under the saturated magnetic field H; of 49999.53 Oe. Under the external magnetic field of
0.1 T, the magnetization of SmFeO3 increases up to the spin reorientation transition temperature
Tsr about 480 K, and rapidly decreases to zero at the Néel temperature Ty of 700 K, where SmFeO3
transforms from antiferromagnetism to paramagnetism.
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MFM, MPMS-VSM&FEBHA MEEH A RBEIEREBHTRIE. SR RW: SmFeO:[f%E b5
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1. 5|

KIALCK, ATXFEA ABO; £5H4 A ERN AT T T . B TE5 R0 B A B A (1 A A
GERY . URFIIYER IR DA A AT R, W Tz SR RA. HAE . WS AR [2] [3]. HET, AR
SmFeO; (L & WIRIREVERERT 7L G 1R 22 [4] [5]. 7E SmFeO; f, Fe i ik B = FiitEMg AL, BI Ty, TL AT,
[6]c HRHESCHR[7], Ty 7EURFERC ST I, T B R B A B T A oo BB TR 8 T 23 /KU Th~670 K
i AR AL S BT 9%, SmFeOs F I H TR 1 3] s il )% A2 [8] [9] [10]. 7E UL P4 %5 480 K (13 7
W, SRERRER) S AR AR e ¢ A ) a Bl IXOGE R T E TERZY R T B T, R[] [12]. M4 N RERI 5K
AR, SmFeOz HE— 5 s 573 —Ff [ R HOREAL SOFE IS, XA Fe® 0 s o SRR A AM , 1k
if Sm** e KA S PATHED T Fe™ [13] [14]. N T #8575 SmFeO; IIE 245, 124 41k CL & Hil 4 Al
FAE T ASFE A SmFeOs K At AT B A AL MI[15], (EM /DA R AE AR 78 FL WA R BE (1 AH %15

ASCAE 1713 K B Tl AR I 5 G T SmPeOs & . HAIH X AT (XRD). 34
HL T B (SEM) 5171 BAUBL (AFM) 171 BT (MFM) S & T T RS G TH(MPMS-VSM)
X SMFeO, B BT T RAE. [RIN, ARHH SmFeOs; M BBk i X Ho IR T RETEREIEAT T /04T
2. KIS
2.1. HEElE

YAk 2 B EE R 0 A R P HE R R B a4l = S8k — 42k (Fe, 03, 99.8%) Al AL 42 (SM,05, 99.9%) 1 MR
MkEe W RHBRONID R s 78 /0 0T B 16 h, KBS R I0TR AW AN R 7E 373 K FF 4. TS,
7E 80 MPa TV & K R B ELAE 9 10 mm B3 o BRI on a5 5 T 1273~1873 K iR Vi [
P2 UABRE 4 h, BRI EPRE B AR SRR R B IR K BGE . 45 /MR D KT AR 5 1 e A
AR EIR N 1713 K, FHEEARJE 5 Kimin, SRR 4 ho ERES I R LARR M, T 993 K
TEFE ORI 1 h RIS 31 B 75 B R P Bt i
2.2 REGRAE

K HH Cu-Ka JEURHE Y X B ATHHX (XRD, Rigaku D/max 2550V) 73k St A : R 494 o 1 20
5% (SEM, JSM-5610LV)XTHF i I FOU S5 M R R T 34T SR AE s 18 I+ 77 B A 77 BB (AFM &
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MFM, Nanoscope 3D)M ZEH¥: in ¥ 2k AL gk i W FmG B, . B 5 21 T IR mn i v (MPMS-VSM,
SQUID )M A it P i P I Vi R i [P % o
3. ZER5ie
3.1. ¥R

V< 128 SmFeOs i B R i 1) XRD 3 , 22 Jade6.0 Xt & 4341 1] 1P 5 1 43 A SmFeO3, 2 [H] B2 Pbnm,
fuk& 2% a=0.5598 nm, b=0.7709 nm 1 ¢ = 0.5398 nm. ‘ShrdE-R A ASCHER[16] LRI, B 178 20 AT
S F0 FE 28° 1 35° Bt 1T A PR AN SR FE B/ INI NI A, A v R FE 2 B S A o (0 — — X R g —
ARG KB, 28°F11 35° BT (W43 55 A B ) Sm,04(PDF#74-1989)F1 Fe,04(PDF#88-2359)4H. /341 [ [A]
AT F-Bh 0 S R AR R 7e TR A TRk
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Figure 1. The XRD pattern of SmFeO; ceramic
1. SmFeO; fE R XRD Eli&

3.2. WULEHFMBEAIRITRAE

K 2(a)ME] 2(b) 73752 SmFeOs Fig B it R IR ATIBTIHI (1) SEM & o PR ATEAE L FF dh SRR
K#) 20 pm, HHEFIEE, Wik sdk EA BRI, XA TR AR 79 HOE R KT 5 1R
FET B it P AL o PR U PR Sl et DK U o 1 2 TR [T 9 i R RS I . ERRAE XRD &I Hh K
Bl & Smy0; Al Fe,05 A1, {HAE SEM B Fr IR BCARIL, L& R, ASFEm B K.

3.3. $kEE BRRHMEFIMEEE RAE

P 3(a) F1E 3(b) 3 5912 SmFeOs P bt S EF3 T 0.5 x 0.5 um? X4k A () AFM FI MFM K . 7E
Ve 3(a)H, WS B o SRR BOR I TES, M R I T WIS AH 8] R 2 SO 2544, W 95 i D 7 20 nm
FeAi, HWEJ71R 80 B SmFeO, M % FATAH [F AL . 1€ 3(b) AR E FHHEM MFM B F .
HF SmFeO, 765 i N RIH B I BkREYE , HULAERBOR Xk A B W 8% B EE 45 44 . MR 3(b)h R
0 B 5 5 2 ORI SR P 2k U 1) 7 B — B0CA B AR ORI o AT, AT LA HH 58 X380 98 B Dy = 250
nm [FREE . REBE KRGS o3 A RV FRLR 1K) 5 26 B TR G 5% 2R AT LA R SRR SmFeO; FIRE HL R A HLHI .
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Figure 2. The SEM images of (a) the surface and (b) cross section of SmFeO; ceramic
2. SmFeO; M % (a) F2  F0(b) B E B9 SEM B F

Figure 3. (a) The AFM and (b) MFM microstructure images of SmFeO; ceramic
3. SmFeO; F&HI(a) AFM FA(b)MFM B B RE H

3.4, EitERESTHR

Vel Aa) 2 =R RIS SmFeOs B At il I RET T [F1 2%, 7EMIRIRES: H, = 49999.53 Oe T, #rii /] Hes
PRREAL SR Mg IR A REAL B M, 4372 1356.65 Oe, 1.06 F10.47 emulg. FF & IREH B2k 26,
Horh Fe* RO IS BRME I A TR M P ATRR G, P24 T RN REAL R, R SN, XS
BR[L7] [18]H BIAR AL A —3. 5341, SmFeOq M B i s M 28R AR 72 T, IX IR At st
NI SA T Bt a2k 8 VAT AT 9k e D18 PR IR ] [19] 0 1] 4 (D) & SmFeOs P B i IR BT A A HE 28
AR AR B E R R K, DR GPUKRESE WA RSN B . &Y, Aimiis, &A%
REAEAT RS, LR N . & 4(b) IR s, 9KEE B R REAL T3 TR RN 3% (0 7 1)
FE—3, Uk, BMEROMR/INCIRES:, WiBE 2% )0 R AR T A8 DA KR AR FURN G AL RS . BB S
Wt S AN TE 2 W T e, ] A(b) P ISR 2 2 B B R EAG T 0] A AN [ 7 1) R B R A
X35k, DA B G M3 i S i A SR, RO 2 s . (E R 2L B35y, By VR S RE3A 7 )
KA, BB EUWREIR . 52, BAT 50400 R 00 W R A5G 3% 77 198 BRI REL 58 E 1.06
emu/g. YT 10,000 Oe J&, HHZRHIRIRAFH KB, REREINE.

F| 5(a) A1 K] 5(b) 73l s2 4% 0.1 T IF SmFeO; M %A+ it FEAK IR (2~300 K) A7 (300~800 K) M43 (1) M-T
k. W 5() kM, BEREA S ENRGRE AN g, HR=RMT, aafsghily—
NGB, XANERE S B R (Tssw~278.5 K)o & 5(b) 1 7E T, = 480 K 3| T, =500 K i B X 5,
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Figure 4. (a) Magnetic hysteresis loop and (b) initial magnetization curve of SmFeO; ceramic at room temperature
4. ZiR T SmFeO, P& #9(a) FiH B2 A0 (b) M1 4a R L 55 FE 2k

WAk B P R A R B0 AR Ak, X R SmFeOs HR &k AL ) E BEEE I ) 9<[20] [21], itk J71a i1 a BhEL Al ¢ 4, IX
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IRRZE A 5 8 1l S B REAH o
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Figure 5. M-T curves of SmFeO; ceramic at (a) low temperature and (b) high temperature
5. SmFeO; [ & ()RR F(b)SiE TEH M-T fhzk
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