e

» 7 >

75X bl — MEi%EK BazCuSb,09 D

AEY EPLEDIAES
S

KK RSB Rt T 220 9eRt T560-8531 KT & i A LT 1-3

AECREBIRD TV ERT Ba,CuSh,0y (§, HADHMRICE > TAEL EEFHED 2 DO AHENEF HEH

[CRE -7, DEOFLOREZERLTLIERESA TS, B4FIOMED dMEDTREEICRSND
IR Y ERE ORMER 2, XRBEREAAEZFLLLAFEATRAEL, PLEAREDREE(LL HIE
CHEBEINTULEIEZRM L7, BERHIMLAEERCHEAREOCRIOHEEER L Y BV HICHEITE
ICXBEEnsdh, SERELICREFXCNEHETHY, FECEDLLBFRENERLTUL S LEIFEIN S,

1. BEFESEICL 5 TFULEME

AN T AFEEICB WG, B FEETHESLC L
SWAEREEICE £ 5, NIV O SIEBNC L A8 X ABH
WO L DN DTH Y, ZOIOBETHRERREL
M-I 5, 217K LT TRIEAENY 7 A3 i & 7R 4
B, TNRZOBETFHERMLZEHRTHS, TDLD
12, BETWRMERELRIES &, BF CHA LR Wi RE
PR TE S, BT R TCOBTFREREBICHGT 2850
—BIIBIEERECTH S, TiE, ACVRTREIRAHD
n?

BERIICIE, P24 Vv 7 KRS & L - = Ak T
HEZLHE, BETA L EOMEERPHL Th, —2D
B o> tBRFRSE 2R TERVERE L 2L T
LYY, ZO XKD IRBNFNE TS ANV —V g VEFH
LT, BOCHEEERABENTWAICLBE D S TR L TE
TVREBA TR L TRFACVIRIRREAIES S LW O R
APELSFIENTWEY, 4 OYE TITEBEWICHK
FrEEHTHOELrORFIRBICHLENTLE D /20,
FERICE T AV IRIE A ED DIZIEFITHE L WD,

Fig. 1(a) IC 7=~ L 7 M4 % %8 > BasCuShy0y 13, HEE DHEL
B RTHENGE 7S AN —y a veHbd 5WE T
B5bHo TOFEMRITITZ OWE TR FF > Cu?t BR=MIE
Fht EMEIN TR, FHOPES Tid Cu &
Shb AL T oW 2 - 7= 48 O NI KD T RE S
ELTIREAEL TEY, NZh ASEROEIRMRR R &
DLESINTWS (Fig. 1(a) (b)), BALROME KA
6D - 7B B0 K BE DK & ST,
50 K fijts T—#D Cu?* OBEFAEED Cu?* OFEF &
THERAED, FEWEOAY VYV TV FIREEICR S,
Cu* 13 3dWEICET 9 oL, AV VHRBRERITT

@ © o{}o0¢}o oo 0ol}0
? }o o{}eo o-ﬁo‘{ }o o

x 0¢}o 0{}9 04}0 040

o cuswe 18I0 offfe 04} 07

& sp0s o{tool)o0st00}0

}o_oflie o<o Billhe o<

®) o{}o 0{}0. 04} 0 0L} o
» Y a 2

swo | +904}0 040 0{}0 0

M ol}o 9{}.0 © l}o 9.:}.
& 3 <o y%g:;}p ofr00<}0 04
<) ol o ol}o oto ol}o

Fig. 1 (Color online) (a) Structure of Ba;CuSb,0,. Half of (Cu,
Sb) O¢ octahedra are CuOg, and the rest are SbOg, i.e., which
are disordered. (b) c-axis view of the crystal structure. Short
range honeycomb structure is reported in ref. 6). (c¢) Strain
field induced by a JT-distorted CuOg octahedron within the
c-plane highlighted in panel (a). Reproduced with permis-
sion from 9). Copyright 2013 Nature Publishing Group.
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Fig. 2 (Color online) (a) Calculated Huang scattering intensity
distribution for isotropically expanded point defects in a
hexagonal lattice. (b) That for elongated octahedra in a
hexagonal lattice. The blue rectangle highlights the region we
measured. (c) Obaserved diffuse intensity distribution
around 220 Bragg reflection of Ba;CuSb,0, at 290 K. (d)
that at 4 K. Reproduced with permission from 9) . Copyright
2013 Nature Publishing Group.
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Fig. 3 (Color online) Experimentally observed intensity around 220 Bragg reflection multiplied by ¢2 at (a) 290 K and
(b) 4 K. Calculated one with noncorrelated orbitals is presented in panel (c). Panels (d) and (e) show the calcu-
lated 7% map for ferro orbital order cluster and antiferro orbital order cluster, respectively. Reproduced with
permission from 9). Copyright 2013 Nature Publishing Group.
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Spin-orbital correlation in frustrated magnet
Ba3Cqu209

Yusuke WAKABAYASHI Division of Materials Physics, Graduate School of Engineering Science,
Osaka University, Toyonaka 560-8531, Japan

Abstract Based on recent experimental and theoretical studies, the spin liquid BazCuSb,0g is proposed to
have spin-orbital resonant state, which is a new quantum state of matter. Here, we report the spa-
tial and temporal correlation of the orbital degree of freedom in this compound by means of the x-
ray diffuse scattering method. The result shows that the orbital correlation is affected by the mag-
netic interaction. This uncommon behavior supports that the new quantum phase to be estab-
lished.
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