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Doped manganites and polaron behavior
XIONG Guang-Cheng'
(Physics School of Peking University . Beijing 100871, China)
Abstract Doped manganites belong to strongly correlated materials that demonstrate the strong influ-

ence of electron-phonon coupling on properties such as transport and magnetism. The transport properties
of oxide materials can be described by the polaron model, and for epitaxial doped manganite films in the par-
amagnetic state, by the small polaron hopping model that also provides parameters such as the thermal
hopping energy for carriers. By using a formula that we derived for the relationship between the ferromag-
netic ordering temperature and exchange coupling caused by hopping polarons, a simulation was performed
with the experimental data of epitaxial doped manganite films in applied magnetic fields. The good agree-
ment between the experimental data and energy balance expression indicates that the simulation is reasona-
ble. Based on these results, the colossal magnetoresistance effect for doped manganites is discussed.
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LCMO (B) 198. 4 232. 8" 124.91 81.34" 17.10 16. 86" 46.49 46. 497
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TE 9 15 250 E ALY BORE SN HE i A i 1) 52 36
A B E, ARG 2 X 2 AT R %
FAF. AR U G 2 R UL B LA T O
IR R = G A, i B E, AT bl 5 22 e iy
WG WA B AR W W s MR E, R ER WE A
JPIRIE Te B9 R FR. i BRIE AL 58 e Bk G A T 1R
JE Te WRFARXTLLTf# 3], E, % ACR AR JE
ASHECHIE Te A—EXN RN KR, B E, KIH
AR BT A e Y BRI Te. 7E5 E L)
PERMA B e FE rh Ll AR E L T DL S A RE Y
BREA Y.

s T AE BB LB 2 5 #E5 EL, 2k
) FL AR A ] 3 2 FRATT A 400 & v fiE TR & BT L
HIV#E T AE A8/ [6 B 75 28 1 f# 3], AE 2/N T
E B, X5 WEEIF 1—M 545 E,,, MR E T
BB A B XS W TR 9 M
i AR I AE AT S T a2t A Bk
1% i3 39 00 T IR T i X U R ST ) R Y B 1
HIFIRE T FTRERIET AE A1 E ., B I 09 T
XS T EE AT S ) ) R

Wi T 48 2% ALY 1 1 L BH CMIR %800 B
ZXT N TP T AR AL, NG T E, BT B 530
HLBHAE D /N A G 3 F AE F B B 2R A P IR
BE T ¢ Fhid. w5 28 U5 IXORF R FURE b A7 8 T AR
FIAAE B AS 24 5, A b 75 25 2% 8 3138 3 (percola-
tion) 45 [A] .

TEMRHE B AL 728 T Rk X AT A 1T
B LRI TS T AE 2846 89 H 9 0 i 5 /i
YN E\o, 28 A0 JL A AH R p B . 3R B 4F i 3 A 45
SR LS b 0 % B R B S B Y.L S8 BR
b T SR s R G R IR T R Y B T
i 1 BT R AT 02 I Z A O BR . 1l T A% G Bk
WA BHER A e Ja A R R Te K, W5 E
W5 i iz R G AA e 1 O I 2 PR E 1), T 48 2 il 4
eI R B FRATHE A T — A HL 2, )] 52 56 il 2 ok
F R H A G HK.

5 R4gfib

B A ALY R T o QIR b R SE G L T
715 H SR F — PR A 0 TR R S 0 o o A
BRI L TS R A A T X T A R R R B0
AT R IE | 18 2% i A AL P R R BE A B R
BEAE A 5 & AT U AL 7 B8 2E A7 AR 4 19 1838 L O
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LB A3 A R B AL T 55 bR AT O 1 O S L
I FHFRATT B 19 B AT A Ak 5 B 4R B4 -5 61 a2k
BEAT PR T BRI C R M T B4 A
FE SRS T I 25 SRR AT T OB LA SRS
T R T BRI AR A T R S A S B R AT T 1)
H R A BB G AT TP IR S Te AL K — 28
UEARL S R AR H AR A A 2 R U B UL A v fil
FH 0 28 R DA GRS B 2 & PR . 76 550 3
A b FRATTX 45 2% 4 UM Y R B RE L BE CMR
SN I W B EREAT T e AR B T — S R
EE

P E A AR AT T 9 It B AR A A
P TE ) B 25 A W 3 T v, 3R T B A R TS
P PR — S AR S 1 2 R AN T F A
WFFEH L AN W2 2 Rl g R Y, R FRATT AT LA
H2E 20 B R AR R i — 20 0 T AR, i B
FEAS BB 22 4B I R rp A5 B E R A BF 5 rh S B Al
FEAN BT 1 1 TR) . TR A3 A7 00 45 SR B TR AT
i LR R R BEAT )P AT RESR IR T AE RE,, B
W BE 0T [ 6 T AE i E,, IR B2 R BT R
1) BB 1T RS2 — TR E i — IR AT IR 1A
B AE TS B Ak RERE A F CMR R0 I R ATTHR 3
BEFIRE S o A E DA FUARAE A 530k A R
S T Te By AL A FRATT AR 2 T B 5 4 1 42
HER. XBURE AEVHE Te M AE 2L AR, 41
REARE B AS 349 5 P 51 B AT 52 e B0 0 40 45

B igt GXFASHERRRTRIAE L E2H
Fo k) FRAL B L (LT RFWIE R 4F 5 804

S % ik

[1] Salamon M B. Rev. Mod. Phys. . 2001, 73:583

[ 2] Tokura Y. Rep. Prog. Phys., 2006, 69:797

[3] Zener C. Phys. Rev., 1951, 82:403

[4] Anderson P W, Hasegawa H. Phys. Rev. , 1955, 100:675

[ 5] de Gennes P G. Phys. Rev., 1960, 118:141

[ 6] von Helmolt R, Wecker J, Holzapfel B et al. Phys. Rev.
Lett. , 1993, 71. 2331

[ 7] JinSetal. Science, 1994,264; 413

[ 8] Xiong G Cetal. Appl. Phy. Lett., 1995, 66, 1427

[ 9] Schiffer P, Ramirez A P, Bao W ¢z al. Phys. Rev. Lett. ,
1995, 75: 3336

[10] Millis A J, Litlewood P B, Shraiman B 1. Phys. Rev. Lett. ,
1995, 74.5144

[11] Hwang H Y, Cheong S W, Radaelli P G et al. Phys. Rev.
Lett. , 1995, 75. 914

[12] Tanaka H, Zhang J, Kawai T. Phys. Rev. Lett. , 2002, 88:
27204

I - 39% (2010 ££)10 B8



Wik

[13]
[14]
[15]

[16]
[17]

[18]
[19]

I - 39% (2010 ££)10 B

Mitra C et al. Phys. Rev. Lett. , 2003, 90: 17202

Austin I G, Mott N F. Advances in Physics, 2001, 50:757
Elbio Dagotto. Nanoscale Phase Separation and Colossal Mag-
netoresistance, Springer-Verlag, 2001

Myron B. Salamon, M. Jaime. Reviews of Modern Phys. ,
2001,73:583

Jaime M et al. Phys. Rev. B, 1996, 54.:11914

Jaime M et al. Phys. Rev. Lett., 1997, 78: 951

De Teresa ] M, Dorr K, Muller K H ez al. Phys. Rev. B,
1998, 58: R5928

[20]

[21]
[22]

[23]
[24]

[25]
[26]

http://www. wuli. ac. cn

Jakob G, Westerburg W, Martin F et al. Phys. Rev. B ,
1998,58:14966

Mannella N et al. Phys. Rev. Lett. , 2004, 92. 166401
Song X F, Lian G J. Xiong G C. Phys. Rev. B, 2005, 71:
214427

Xiong G C et al. Chinese Phys. Lett. , 2006, 23 1273
Zhao G M, Smolyaninova V, Prellier W et al. Phys. Rev.
Lett. » 2000,84: 6086

Fratini S, Ciuchi S. Phys. Rev. Lett., 2003, 91:256403
Chen L. P et al. Chinese Phys. Lett. , 2008, 25.:3381

* 681 -



