KExHFA R PRI HLE YR S

T email: zou@theory.issp.ac.cn
%B E@JT DOI: 10.7693/w120140502
(h E B E R A BIRF BT AR B AT S50 AL 230031)

Orbital physics in correlated electron systems
ZOU Liang-Jian'

(Key Laboratory for Materials Physics, Institute of Solid State Physics, Chinese Academy
of Sciences, Hefei 230031, China)

B OE il A mEABERE SR ARk S R 2 AT R AR [RS8
TEIRNE, SEAESE SRR R AIA R TR SCEARGHHAN A T ZPUE IR ik
AHIA PRI, BRI 2R T H0E A B AR R S ARG AL A
VEHAEIE R B 5 s HaRIBIA THUBERIE . PUE P R 5 AR R I R RETHE
THUE BRI R AR SRS R RTREBEMN s HRE AR T 2 HUE R RS RS A
AR AR S P RRTRE s B RIS T B ETH0E A B S r i I 0 R R o

XA PUER, SRESERE, BRAlk, dESRRLY,
KEKAR AR R, H—F A

Abstract Orbital degrees of freedom bring about rich and colorful quantum phases in cor-
related electron systems of condensed matter, and lead to complexity, hence challenging our under-
standing of the nature of strongly correlated systems. In this review the various properties of
multi-orbital correlated electron systems are introduced: we first briefly describe the important role
of the orbital degrees of freedom and the scenario of orbital order; next we discuss the inter-rela-
tionship among orbital polarization, orbital ordering and lattice distortion in some classical orbit-
al-ordered compounds, and outline the theories and experiments on detecting orbital order; then we
introduce the magnetic modulation of multi-orbital metal-insulator transitions and multi-orbital su-
perconductivity; finally we discuss the present problems and challenges in the research of orbital
physics.

Keywords orbital order, multi-orbital metal-insulator transition, superconductivity, transi-

tion-metal oxides, correlated electron systems, electron-phonon coupling
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DX, 2SR IR YA S 2 BB A R R
S ARRE™, ME PR XM FRIER
REFLRA S8 & [ e, AWIRATA, BB
A AR SRR B RAR B AN R, b T — A
WM& S48, WP NTRNEA T T8 11
JIERW R, IR SRR — A h d A s
PR AL, B 10 for, oy s, . 2 iE
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LB B ——AUZ e B ek vk —— S By
() Wit 51 g A k2 s HE e T R 8 P B e D T i
Wg? Das Sarma % N EIEHE SR L BUA Ak
tH, FHE S A S R PRI B R R BRI (L A
PRI SREIR, MRATRIL, e A e —HuEnk
FECTHIENECY ;s BN, AARRMERKAELPUERE
P RS B S R PR T T T AN TR, A
Kontani % N B, rh 3 e FE A HL 7= Al A R AR R
R R PLE BRE , M4 AR SR EC X 5 S
5. IWHATRIMEFERA , LA SRAYHLIE B & AW
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TR TR IRIGRE, PILIERIF R — 2P0,

4.3 ZHEESEITETHE
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S A A Y (A IR A % L BRI 58 2 DL P Y
13 549978 N (Meissner effect)) 4], 42 &b B0 H —
S th, 75 1T A B ORI = ARNE . ATIAE
BR BdbfT TIRZ R, A0 LEIR L .
fEZHEB FERT, BT H0E R H S5
MRS AT RO, B3 R TREH IR
B oy Biom Al s i BAEZHER TR &, H
Tr AT TR A AR, (R R TR EER
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