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R TIYSEAR R T BENBEM R 2 —, B MR B T A SR 1 R MR e TR
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(ML, Feg™) [MITFe3” |04
Afr Bz
A, RS 2 R M2 RS S BALI AL Y
r = O, HI(M?H)[Fe3t]04, R FT A AGL#
M2 B 1 5 45, T B AL #R # Fe3t b 4, IX B
AT NIER A BYEMA S =1 1, BN
(FeH) M2+ Fe3t]0y, R on ANLHR B Fe3t 85 7
I, T B AL B FedT FM2T % (5 8 — 2, ixX Fh
ATNIRR ATV M0 < o < LI, RORTE
A RLFN B A it A 7 [5] B 43 A7 P A AN [ 1) <6 R o
FROATR G B SR BRE . ATIICIT R 7 X a4k
A G5 1 P B B A TR AL 0 DA S EEAS TR A R T
R G IT, S i TAEASE G ALE LT IR T 25 4
HRENERE, 45 RR W) BA SO A 45 0 1Bl kSR
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A VASP (vienna ab initio simulation pack-
age) US4 i 47 TH B U R BOH T O
5L bR HUR TT, A8 e KB AR I U GGA T LR 1
PBE (Perdew-Burke Ernzerho) J& X [P0, #4 5% %
#PAW # P12 SPHTET AE IR 500 eV, K
Monkhorst-Pack 77 1% 23] 2= 4= A BLK X W k&, 84K
BPIEES x 5 x 5 [ K M. f— e #it T
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TR DA B T I (RO 9 45 SR 3R 1 o= 17105 Co B8 7,
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TR L 25 7 Af T I SEAHOGVE L, L U EHCH
6.0 eV.

037501-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 64, No. 3 (2015) 037501

3 HRMITH
am A% B AN RE
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IR 35 18 N3] CoFey Oy 1, KA 715445 1
TG ENT FEL- 25 R RO 1 e () 52 ).

#2457 CoREg.125Fe1.87504 (RE = Nd,
Eu Ml Gd) 74 & 1 i 4% 1 8O 7 SEae a5 1. IR
A LU H, 2 RE* HUR CoFey Oy di 445 1) 1 1
Fe3t 2 Ja, dnhg & H b AR IR T8 2l A 1) Al A

3.1

$(8.384 A) K, XEERRAM LRI ETF
BRTF Fe3t 1342 (0.64 A). B RE3T JR &1
#n, B NA3-Ga®t, SR H7r 8.403—8.393 A
2 )RR AR A, (R AR ) R AR R, X B
2 RN RE3Y 2142 B 45 Ji 7 & 09 386 m v sk /s, 4
F 1R, FTLAB 4 RE3T % CoFesOy fintk i H 11
AR RE3T 19 2F4%2. Ben Tahar 101 2838 35 52
B RS H T CoFey 9RE(.104 (RE=La, Ce, Nd,
Sm, Eu, Gd, Tb, Ho) [ it #4455 # Fi M g, 45 1
P R KA 8.407—8.401 A T P 2 AR B
A AT 9 IE A R T A 6 4 R AR R A ) W AR
M5 B0 B B AR A

#1 FtoE Nd, Eufl Gd ek F [26]

RE JiF 5/ (g/mol) %/ (g/ml) 1&5/(°) B /A AR BT A
Nd 144.24 7.007 1010 1.00 44652

Eu 151.97 5.259 822 0.95 47652

Gd 157.25 7.895 1311 0.94 4£75d' 652

#2 CoREg.125Fe1 87504 (RE = Nd, Eufl Gd) F&@# % 5 (A) R TREEEA 56 R T S IR AUSHEAE (u) N

THE, Rephsg i 7 LR E

Theo. (z = 0.125)

Expt. (z = 0.10)

RE a HCo(B) HFe(A) HFe(B) HRe Htotal a
Nd 8.403 2.52 3.98 4.09 0.32 18 8.403?)
Eu 8.397 2.67 3.99 4.10 6.90 25.87 8.4062)
Gd 8.393 2.61 3.99 4.10 6.95 26 8.340P)
8.408°)

a) from Ref. [27], b) from Ref. [11], ¢) from Ref. [12].

FoOWMAH T AR FH L 5T B 20k R EE
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FX B HEFE A A F R M. A SO R = F 45
AR FRKTE, B2 BT fGA3T R $2 = B B,
X7 A EAT R A B 2 RBON B 4 B, e 4
(Eudt) F14f7 (GA3T). TR LcRMEFEEL
WK, 55 5] i AR, X 2 S 8B4 Na3 T il
P34 2R S B RE /N AL

B 4544

N T k25 BT RE3 5 4% % CoFey Oy 1 %
a5 e, A4 T CoREq 125Fe; 87504

3.2

(RE = Nd, Eufl Gd) = 25% B A
K. K2 3 CoNdg 1o5Feq 57504 A %5 BE & 143
WREEE, HPEERRTORBERMALE. N
B o A 159 H,  Nd 7 5 3 )\ T R A Fe Ji T
[ fr A Ar B, PRORBER A mRE X B B, T3
PR BE AL T A A7 AE F TR M) R IR S, X
2 EH N JE T 1 AF B R0\ TR & 4% Fe Ji T
(1) 3d P 22 A M A p, A N iR 7 1 4f B0 (1) DT
Wk AL, BASEESMELERME A
Nd 5T oA % EET LG H, 75 —2eV—1.5
eV fE 2 Y0 [l N A7 LE PR AN RO BRI B iE ) R E e
) T IR, 0 Nd & 75 R &R 1) R R DT kR
N, XA BE R T N3 2R K, #E N CoFeyOy
(0 )\ THI A& d 4 H 5 S50 A R A AR AN T B T
i IR 7 RS T HEA . M Co J 1 1) 70 I S %5

MR
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FEETTLLE th, T e RKB I, 28 Co-3d
L R A N g, R AN A 2 I AT DU B
CoNdyg.125Fe; 87504 IR BE AL B T — AN R%EL
FRIWEAR, $EH] CoNdg.105Fer 87504 ARIEGEHIATEE.

A E / (electrons/eV )

B2 (MT#fH) CoNdo.12sFer.g7504 I K

K3 (MTIEE) CoEug.125Fe1.87504 A% R

Igl 3 ?\j COEU0.125F81.875O4 E]‘]E&?&E{}E%Mj\
PSR, R ELRRR TR RN E. K
BT, 24 Bu 5T S 4 )\ TR ) Fe J5 71

s AL BN, POKRER AMIRRE X A2 3, S EAE oK
REAAFAE T IS, REZORA T Co AT
AU T, BANSEE MR SR/ AR
RE 2 B 3 AR BE X 2 222 1 Co J5L 1 1) 3d BiE An
Eu Jf-7 4f LB H L, KW Co J7 1 3d L7 1 Eu
JET R Af BT RE T IRE AL, RN B T
) Fe J5 1 3d HUEM O J51 1 2p HUIE, X i B th
FAAE 3d BT AT 2p LT IO 2846, M Bu R 7 1A%
FEETTLUE i, Eu i 1 4908 SR S £
BEMAGAE —4 eV—0 eV IEH N, 1 H R L8
A, BT Eu B 10 S 1 ST LU UK.

lgl 4 yff COGd0_125Fe1,875O4 E‘Jz‘é?&&%g E%nﬁ\
BN, L BERRPORER N E. WK
TR, 2 Gd R 4 IR P Fe JR 11
A AL BN, SRR T A R, BB R G
A ZR IR BR B8 BE (0.96 eV) LLARAB R 1R R 1717 B 58
FE(0.72 eV) 5. EFKREH T MMKREIX 2 B Co
A Fe J5 1) 3d PUIE A O J-1 1 2p HUER K, FH
KAT 3d-2p ZRA AL, M Gd J5 T 355 B I AT
LA, Gd JE7 4f BUE A 78 fr s o 3 2R 8
—6 eV——4 eV REZEHE N, Gd I 4f HLE A\
[ Co F Fe JR 1 3d $UIE K AE 1 52 4f-3d
AN, 3K i W 1 T (AR ELAE A 2 T I g
RIS Gd J 5 ) 0 A R E B2 th B e[ B
T, ERHH R EESEEMMERBEX, I
LA Gd & 70 e R O sk LK
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N s O 0 O
T T T T
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4 % @

K 2 T DFT F9 28 I~ T 38 J5 v AT U
IR (GGA+U) BEL T RE3* (RE = Nd, Eufl
Gd) BUR CoFep Oy H 1 Fed+ Xif it &5 4 il g 1 g
FIRZIE, BT T4 R W] RE3T AKX CoFeaO4 J\IH
PR TR Fe3T Ja, F A AR H BUK T RE3T B+
AR, T M R R s R AR, RS T
AR BE S U I ORI RN, Fi DABE & R s FR
M Nd 3] Gd, CoFe; g75REq 12504 F & H 5 $ 83
AT, BRAR R HETERE M T RE3T 4f BB A
BT (4 B T4, Eufll Gd BT REE 3 5 CoFea O &2
WisE, FEIAEA] 3+ M BT RA B Z RIS 1
AF LT, AT A PR DTRRE R NS 6 B2 Tl 11,
BRENST MR RASEESMELEEE, B
XA RV RE R TTRRAR /D, X AT REE B T8 1+
ALK, SRS RGAR, AT 20 BT 45
3. B4 Eudt KR RAESEE M EFER
PE, [FB Eudt B340 R A 7ESRZLT) 3d-4f FLIE 1
FACBRL, G R — I SGE. G B 4k
A SRR R 1T H A, (F A B LL R B 1 R (1
K. BT GA W4t B 74 KRECK B, B
DAL K T Fed T MRASE, [F) I 75 % A 18] v 3% 1
A Z2 HPAFAE SR ) 3d-Af BUE I 2 A6 RURE, M A
WEFEAR 3 T .
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Abstract

Spinel ferrite is one of the very important magnetic materials, having the unique physical properties, chemical
properties, magnetic properties, and electronic properties. CoFezQ4 is widely used due to their good electromagnetic
properties. We have studied the electronic structure and magnetic properties of CoREg.125Fe1.57504 (RE = Nd, Eu,
Gd)by first-principles plane-wave pseudopotential method based on density functional theory (DFT), combined with the
generalized gradient approximation (GGA + U) in this paper. Results show that the lattice constants of the compunds
CoFe1.875REp.12504 (RE=Nd, Eu and Gd) will decrease due to the decreasing ionic radius of RE as the atomic number
increases. Their magnetic properties depend on the unpaired 4f electrons of RE3* ions, and the net magnetic moment
of CoFe;04 will increase with Eu and Gd doping, mainly because there are more unpaired 4f electrons in Eu®*t and
Gd**. Thus the doping of Eu®* and Gd3* may have a greater impact on the magnetic properties of cobalt ferrite. The
contribution from the doping of Nd is not remarkable on the magnetic properties, since the Nd** ion, having a larger

ionic radius, could distort the crystal structure of CoFezQO4.
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