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ABSTRACT Lain Lagg7Cag.33MnO3 has been partially substituted by Dy and Yb. With increasing
doping amounts of Dy and Yb , the Curie temperature decreases monotonically. When La is substituted
by Dy, the transition temperature decreases monotonically, the peak resistivity increases rapidly, while
the magnetoresistance ratio (MR) increases dramatically. The substitution of 13% (atomic fraction)
Dy for La increases the MR ratio by almost 40 times. The influence of doping Yb on the MR is very
small. The mechanism of colossal MR (CMR) can be explained in terms of spin clusters.
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FHEHYEFRL R (Lai—-RE,)0.67Ca0.33MnOs (JHF434, TIH), RE=Dy & Yb, z % 5% ~
13%, BUHEEFE X 2%. ¥ La0s, Dy203, Yby03, CaCO3, MnCOs b BERE MRS,
BEEE, HFEA A, £E 900 C FIEZRS AL 10 h, RS 1400 CTF, EEKFHRE 10 h 5HE
PP, ShE & 11 FORF A AR . BRI R BRI B R S A B AR R B, &
BRI 1T, BETE T7~300 K Z &SR FBSE T T (SQUID) RERTHI B
By BRI RE RN, YR ASLTERE N 5~300 K, BEHTERE N 0~5 T. 7 10 mT AREES T B &+
M BET AL R, BERAR A% 6 mmx2 mmx2 mm. SRR ARAEDD T Lk B
frEE, MBS SRR ETT. B X SHERATHIE B SRS

2 %85 i

X SHANTSG AR, PR AR, BA SR, W Yo BN
o, RER B R B a M 0.3865 nm 8 THEF] 0.3854 nm, HAHRAAAE R 0.28%; X T
Dy Rfh, Hab % B AEm (R 1).
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Table 1 Selected parameters of the samples

X/% (Laj—<Dy=z)0.67Ca0.33Mn0O3 (Laj—zYbz)o.67Ca0.33MnO3
a/nm Tc/K Tp/K pp/Qcm a/nm Tc/K Tp/K pp/Qcm
0 0.3865 268 267 4.75 0.3865 268 267 4.75
5 0.3875 175 186 22.7 0.3863 191 198 24.0
7 0.3866 158 174 42.2 0.3863 145 168 57.2
9 0.3871 142 151 73.4 0.3858 127 160 18.4
11 0.3873 117 133 92.0 0.3856 119 172 41.5
13 0.3871 90 115 252 0.3854 113 142 43.1

Note: a, Tc, Tp and pp are the lattice constant, the Curie temperature, the transition temperature on

warming trace, the peak resistivity at Tp, respectively
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Dependences of magnetization M for
(Lai_2Dy;)0.67Cag.33sMnO3 (a) and
(La1-2Ybz)o.67 Cag.33MnOs3 (b) on the
temperature T', Letters on the curves
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0.07, d 0.09, e 0.11, £ 0.13
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Relationship between resistivity p (a)
and magnetoresistance ratio Ap/pm
when H=5 T (b) and temperature T
for (Lao.s7Dyo.13)0.67Ca0.33MnO3 (ar-
rowhead express the direction of tem-
perature change) @ H=0and ® H = 5
T in (a); Ap=pm — po, po is resistivity
when H=0, pp, is resistivity when H=5
T in (b)

200%. BN 13% #Y Dy fEFEIR I I IEE R KT 150 £¥, RERFEHIEA T 40 £5. 8RR
MRS B, RPH AR AR BI R, IR B A A TR T . b
Dy B X fiif B¢ R 38

ER1F, HES Dy BE3EM, Tr BEATRE, o, SENK. RN, B o0, 28R
WHGR. A48 Yb #edh, MR AMAELRIAN. B Yb B REEN BARERR, 3
H, #EeFHAYIRER RIS Dy SR, EHTREUT, HRE T, B —
Mg, B 3 RY, ik Dy BAT I%(RTFHH) iF, Ap/pir 2K, RN R
BRI X T=88 K i, KE1E Yb & 2 K Ap/orr BIHHMN (o1 RAMIBES K 1T Btk G
HFLER), (B2, EFRIMBTEERN, % Yb SRk A& MTE /N T Dy f%m.



568

oK

EA 16%

401 (LagyYbylgg7Cags,MnO:

BB T XEAORME B A e — R B TRy
R-PR0v s 18, EEEAEA T, Mn-O-
Mn (%2 /¥ K 180°. 7E Lag.e7Cag.33sMnO3 H?

12 T=88K

2 [ wHEF RSP/ L EFERR TR RY
‘é ol Ladt i, BEERER N, HLEFHFHEER
1= B, W51 SR, f Mn-O-Mn A5 A
s BN, 1§ Mn BT E ST, WSS T
4 F7E Mn #% 5 ERIBKERTE TR, U T B HAE

d H, BliSZ XAy EEREL B, La3t |

0 Dy®* ' Yb*3® BB -F424 51 0.1216 nm |
0 4 X”B 12 0.1083 nm #1 0.1042 nm, §§% Dy 8 Yb & B
. i, PR TR BB, # Mo 5
3 (Lai-zDyz)o.67Ca0.33MnO3 F FE BEBE R, TS s, =
(Lar—oYbe)o.s7Ca0ssMnOs MIBEHIL  FobPkie /2 BELIRBEMEIR. (B2, # Dy AR
W Ap/pir HEBHE = HEIXR AL B TR, VR PR LR I, R
Fig.3 Magnetoresistance ratio Ap/pit (4p B BH b & B R A i, OEL 2 R s e L Ay 0B AR

(po — pir)) versus doping content
z for (Lai—<Dyz)0.67Ca0.33MnO3 and
(Lai1—zYbs)0.67Ca0.33MnO3, p17 is the
resistivity of sample at H=1 T, © de-
crease of temperature; ©® increase of
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