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ITPOBJIEMA

@ Knacmepsvl 8 0ORUPOBAHHBIX ObIpKamu manzanumax npu T* > Tc.
HaoOmronarorcst ¢ oopazoBanusa ®U ocHOBHOTO cocTosHMs. KoHIIeHTpaus
KaK MpaBuiio, pactet ¢ nonupoBanueM. lIpusoasat k U-M nepexon nipu

Tim > (<) Te.
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1)®Paza ['puddutia. PazdoaBnenusii @ N3uHT.
OcoOeHHas CTpyKTypa (YHKIIUM pacipeIeICHMUS.
® knacreprel ipu T < T(1) - M(H) U exp(- cT/H)
cT/H >>1. Henabmtonaemsiit 3phexT. "0 Probabiity
2) @ U3uHr + KOoppearpoBaHHbIN Oeciopsaok (R/a >>1).

Jo >>J4 >> (a/R)"". Pa36poc 1(r), bopmuposarune ® ximactepos (T(r) < 0)
npu T* > Tpe (= Tc(Jo) +J4/ Jo ) (pazmep LIR), nepKoIAIMOHHBIN CLICHAP:
nepexoaa.

3) I'elizenOepr? Ilepexon Ha MPOTEKATEIBHOM KJIAaCTEpE HEBO3MOXKEH.

4) Manranutel. 1-M niepexon npu Ty > T . @a3oBoe cOCyIeCTBOBAaHUE
Knacrepbl METAIIIHYECKUE.
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FIG. 4 (color online). (a) T-p diagram for the dilute FM Ising
model [5]. (b) Conjectured schematic T-p diagram of the GP
arising in a =.J andom Ising model due to the competition of
FMVAFM  clusters: (c) observed Griffiths-phase boundaries
within the established T-x phase diagram of LSMO [21]. The
intersection (open circle) of T (spheres) with the magnetic
boundary T, (stars) coincides with the phase transition from
the orthorhombic () to rhombohedral (R) structure (f =
insulator, M = metal). Data for x = 0.06 and 0.07 were taken
from Refs. [27,28], respectively. Lines are drawn to guide the
eve.
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The temperature dependencies of the linear susceptibility (v = 95 kHz) and amplitude of the third
harmonic of magnetization (V=20 kHz) at # =10e¢. Insert in the panel shows the T - dependence
of I/4my’. T.=263K. T,,, =252 K. T =280 K (R-O structural transition).
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Two phase components of the second harmonic of magnetization as the functions of the steady magnetic field H at
some temperatures. 7" =310 K> T, =280 K. 7. =263 K. 7, =280 K. 7, =252 K. ImM, (H,T) at T=301 K < 3D
isotropic F. At 7°>T>T. - anomalous response in weak / (4, 110 Oe). Anomalous and normal signals coexist

down to 7. — inhomogeneous magnetic state. The clusters appear in the R phase.

Transformation of the sional from 260 7 K down to 2256 K (D — M transition).
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Lagg3Srp.17MnO;
ReM,(H,T) v Im M,(H,T) npu pa3ubix 3HaueHusx . Ha BcTaBkax

npuBeaeHbl 3aBUCUMOCTH ReM,(H =0, T) u ImM,(H =0, 7).



N-M nepexon — 3apsjioBasi CTENEeHb CBOOOIbI.
KiacrepHoe cocrosiHue Huxe 1.

JIByX30HHasI MO/1€JIb.

IIepeckok (t) (Mmetamnuzarmus), XyHna (®), An — Temnep (J;7) (JTokanuzanms),
CHUJIBHOE OJTHOY3EJbHOE OTTATKHUBAHUE 3JICKTPOHOB (TEHICHIIHS K (Da30BOMY
Pa3ICIICHUIO + ...). 30HHAS CTPYKTYypa: JIOKATU30BAHHBIE COCTOSHUS
(IOJISIPOHBI, OAYH YPOBEHB) + 30Ha Hocuteneu (mensb A [1r).

1) IM® - ®U ocHOBHOE cocTossHHUE, D 00OMEH (BUPTYaJIbHBIM IEPECKOK
JTOKAJIM30BAaHHbIE COCTOSHUS — 30HA 1 06paTHO J [ t°/ J;1). U-M nepexon
npu T = T¢. Bosmoxen unpu T # Te.

2) Yucnennblii cueT Ha 3D pemieTke ¢ JalbHOACHCTBYIOIIMM KYJIOHOM.
CocymectBoBanue M u 1 obnacteii B @ 0cHOBHOM cocTtosiHuu ( M
knactepbl B 1 maTpuiie). IIpudnHbl: CHIBHOE OJIHOY3EJIbHOE OTTAIKMBAHUE
(bazoBoe pazzeneHue) + 1anbHOACHCTBYIONIMM KYJIOH (ejIeHue Ha
HaHOKJacTephl). becnopsanok He npuHIMnuaieH. Pasmep M kiractepos- 8 —
10 mocTosaHHBIX pemeTku. C pOCTOM JTONUPOBAHUS TPOUCXOIUT
nepkoAunoHHbin M-M niepexon.

Bo3morkHast Mojiens I aHaiar3a T 3BOJIIOIMH KJIACTEPHOTO COCTOSHUS.
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Two band model.
Spectral density (E,. =-0.5eV,D=12eV,U=5¢V,J,=2meV):(a)x=0.1,

T=0(FI), (b)x=0.3,T=180K (<T_.=240K) (FM), occupied band states are
shown shaded, (c) T =350 K (PI). Vertical line 1s the / polaron level.



FIG. 1 (color online). Real space electronic distribution ob-
tained from simulations on a 167 cube. Magenta (darkest)
denotes hole clumps with occupied b electrons, white (lightest)
denotes hole clumps with no b electrons, cyan (2nd lightest)
denote singleton holes, and light blue (2nd darkest) represents
regions with € polarons. Left: Isolated clumps with occupied b
electrons (b-electron puddles). Right: Larger doping; percolating
clumps. Inset: ““macroscopic phase separation’ absence of long
range Coulomb interaction (Vy = 0.0).

V.B. Shenoy et al., PRL 98, 066602 (2007) I




THE END



Colrossal vmagnetworesisiance
(CMR) in mixed-valence
manganites

e The largest CMR effects are observed in mixed-valence manganites.
- e.g. La,,CaMnQ,, La, SrMnQO,

e The CMR is largest just above the ferromagnetic transition temperature =«

o

X~ x

x Mn* + (l-x)Mn?*

Jahn-Teller Polarons lg




DJIEKTPOHHASA CTPYKTYpPa HOHOB Mn
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Field splitting of the five-fold degenerate atomic 3d levels into lower ¢ and higher e levels.
The particular Jahn-Teller distortion sketched in the figure further lifts each degeneracy as
shown. J. . 02eV,J U2-3¢eV,]J 10.5eV,t[0.3¢eV.
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TemnepaTrypHasi 3aBUCHMOCTD MOJSIPU3AIMU MPOXOAANINX Yepe3 00pa3en] HEMTPOHOB.

P=P,ldxp(-1/3(UB/E)*k*Rc'’L)



