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Table 1 Structural parameters for LaMn, _ Mg O, (x =0—0. 625) samples
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x 0 0.08 0.18 0.28 0.40 0.50 0.625
System Rhombohedral =~ Rhombohedral ~ Orthorhombic ~ Orthorhombic Hexagonal Hexagonal Hexagonal
Space group R3c R3c Pbnm Pbnm R3c R3c R3c
a/nm 0.54761 0.54704 0.54941 0.54890 0.55166 0.55071 0.55051
b/nm 0.54761 0.54704 0.55345 0.55311 0.55166 0.55071 0.55051
¢/nm 0.54761 0.54704 0.77817 0.77746 1.32977 1.32822 1.32714
a/(°) 60.61 60. 68 90 90 90 90 90
B/(°) 60.61 60. 68 90 90 90 90 90

v/ (°) 60.61 60. 68 90 90 120 120 120
10°(V/Z)/nm? 58.83 58.77 59.16 59.00 58.41 58.14 58.05
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Table 2 Magnetic data for LaMn, _ Mg O, samples at 300 K
Sample  x Tv/K T./K 6y /K n(Mn**)/n(Mn®*) il g wh/wy  H/(A-m™") M/(emu-g™")
S2 0.08 126 148 155 0.095 3.50 4.82 4.62 x10° 3.17
S3 0.18 33 42 114, -95 0.28 1.45 4.71 4.67 x10* 3.84
S5 0.40 14 18 71, -38 2 0.58 4.19 1.99 x 10* 0.40

# 0, refers to Weiss constant, positive and negative denote FM and AFM exchange interactions, respectively.
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Fig.3 ZFC and FC magnetizations vs. temperature Fig.4 Real x’' parts of the ac-magnetic susceptibility
in the magnetic field of 16000 A/m for (f=10 Hz) vs. temperature for S2, S3 and S5
LaMn, _ Mg _O, samples with x =0.08(S2), samples
0.18(S3), 0.40( S4) Inset shows the magnetization derivative vs. temperature.
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Fig.5 Frequency dispersion vs. temperature of the real y' parts of the ac-magnetic
susceptibility for S2(A) and S3(B) samples

M Mg B ANE] 0. 18 (S3) I, PEBEH fh ARG 2208 R B IEAZ h RS, FE S G
otk A 7E Ak, FERh 4 K I AYSEIR AL I R BN B Ay S B (LI 2 1 180) |, 32 A e A5 iy
fikz—, 1813 ~ 18 5 IR T S3 RIE A BESE SRR, X RARE Mg® " BBAINEE R, ATEBC S FAE
DERRE S A TR BRI M 5 R BRI PE WO R I BEAH ELAE T, 2 M’ -Mn** [B] AR R4 DE fEHT 5 Mn®* -
Mn* " [B] Rk P SE /EIZE S OER. A5 b SOBRRERE AR 80T S3 A7 ROREHE 1Y A -5 5 1 37
FIREAHER. M®* 8200 R A S B W2 WM R Z —. n(Mn**)/n(Mn®* ) 9 FL B 20 1 FE
A R 5 RO SR N SE P AR DRGE T RS 2O RENE, i S3 RIS S2 AW i vEAT
M. Blasco 2P ESE LaMn, o Mg, o O, FEARIR FAFEAE HHEBE IS, IS n(Mn** )/n(Mn’* ) =0. 125
i, FERRIE T Mn** -Mn** Z IR B) SR BRREAR AR TS M’ -Mn** Z (8] RO BR G AR ELAE TP A 8 4, iR
A iH S2 HYBRRETERE A2 S3 1Y A REBHEZS.

B x=0.40 IF, n(Mn**)/n(Mn**) =2, RS PEREE S SO BRBE AR ELAR FHL-F BA HH R A R 52, A%



646 BEFRMLFFR Vol. 30

B NOROREE A e s 3. S5 Ak 23X nT LS Al LaMng ! Mn) b Mg2 % O, , Bl n(Mn** ) :n(Mn’*):
n(Mg’*) =2:1:2. BEFESRIZFIAIR, 258 FRA W FHES) . Mn** -Mg** -Mn’ " -Mg” " -Mn** | A] L)
F L, ARRETE Mg T BT Mn BT IRI Ak RETE DE RISk RE SE B9F BAVE AR I Z0%. H4h, VAR
WEPER T, Mg 20T LUMEHE o Mo A0 3Al, AR TRkmEME 5 RORmEE B RIE I, 3X X5 T A e sk
BB NG — N EE R R, S5 Fmn A iELk S2—S3 B R A#a S, et AT T S3 R
DRI 22— IR E T (AR A D R TR

P RERTE 4 KN B0 RCRERE o PR T BB RERE (R 2) , RUITE Mg UK Mo Z /5, FE
mu ML A ANAEAE S8 2 P RBEVE AR TP . Mg 38280 HRE Sl RO REAR e TR A s e 2 S 1T 2 DL Y, B Mg B8 2% i)
Hahn, RESRJE BUREE (T,) 5 FOBESE R (T,) (R S2 FE e, TA2IG SR D) FEA%, R R e
Mg’ #8245 o RREL Bl o 3K, WEMEES T BE AR/, PRt IR IR Jr i A% 3y, R W T vk 5 A
RN FEBSARE . B 4 b dM/dT MERIRAE T, 5 TR T A8k, 7oA RS EIRE,
FA TN R ST REA FPIRIE , S5 RGP AHOC.

Z £ X #

Zener C.. Phys. Rev.[]J], 1951, 82. 403—405

]
[2] Jonker G. H., Van Santen J. H.. Physica[J], 1950, 16 337—349
[ 3] Anderson P. W., Hasegawa H.. Phys. Rev.[]J], 1955, 100. 675—681
[4] de Gennes P. G.. Phys. Rev.[]J], 1960, 118. 141—154
[ 5] BlascoJ., GarciaJ., Subias G. , et al.. Phys. Rev. B[J], 2004, 70. 094426-1—10
[ 6] PhilipJ., Kutty T. R. N.. Mater. Chem. Phys. [J], 2002, 73. 220—226
[ 7] Tseggai M., Mathieu R. , Nordlad P. , et al.. J. Solid State Chem. [J], 2005, 178. 1203—1211
[ 8] ZHA Shao-Wu(#/Pi), LI Hai-Bin( Z5#%%) , XIA Chang-Rong( %) , et al.. Chem. J. Chinese Universities( o 22245 {22

) [J], 2003, 24(2) . 206—508
[9] PhilipJ., Kutty T. R. N.. Appl. Phys. Lett. [J], 2001, 79 209—211
[10] Zhao J. H., Kunkel H. P., Zhou X. Z., et al.. J. Phys. : Condens. Mater. [J], 2000, 41 . 1L657—1663
[11]  Goldschmidt V. M.. Geochemistry[ M], Oxford; Oxford University Press, 1958
[12] de Teresa J. M., Ibarra M. R.. Phys. Rev. Lett. [J], 1996, 76 3392—3395
[13] LIU Yi-Sheng( X'E’E) , ZHANG Lian-Sheng( iK% /E). Progress In Physics( #/E22HE ) [J], 1994, 14, 82—117

Magnetic Behavior at Low Temperature of LaMn, Mg O,

LIANG Hong-Wei', CHEN Yan', ZHANG Xiao-Xia' , ZHANG Shi-Jing”, ZHANG Gang-Hua',
YUAN Hong-Ming' , FENG Shou-Hua'”
(1. State Key Laboratory of Inorganic Synthesis and Preparative Chemistry,
2. College of Physics, Jilin University, Changchun 130012, China)

Abstract The substitution of Mn with Mg in LaMnO, strongly affects the magnetic properties at low tempera-
ture and the crystal structure of the LaMn, Mg O, system. Sample displays weak ferromagnetic at low tempe-
rature when x<<0. 08, and the spin-glass state was observed at low temperature when x =0. 18 ; the existance
of nonferromagnetic Mg>* ions in perovskite B site is an important factor for magnetic behavior at low tempera-
ture of LaMn, _ Mg O, samples. Magnetic ordered temperature and spin frozen temperature monotonously de-
crease with the increase of Mg-substitution.
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