BIR &S 090852

MERE®RSEZ
(BiLFEREPARFORMPEARERRET —IN—R - BHER)

HET—< 8 H - B = - N
T e | EERIIE X REHIC & SHISHESETES OEEEY
HET—~ Observation of Field Induced Multipoles by Resonant X-Ray Diffraction at Very
(F%32) az |Low Temperatures
ﬂﬁ& hoht cc | #)TVLS BRI A - 2009 ~ 2010 £
EA
g EF e | M iz WEEE 'R 2011 &
e
= A—¥=F cz | Matsumura Takeshi W HRE 4 INCPN-2
',.D >
T EBAE RSB E R ST - %S

BEE ea (600 7 ~800 FIREIZEEDH TSN, )

f BEFRILEYTERITLEELEFHRFHOERICZE, BRKIBFEITTE, EREBF ORI/ MBF LNV
=, BROEBFNESLTNDIEN LS. ZORFDAN=ZALERHT L LETY, EBFEOLOEHBRTSH
EIFBHTEETHS. MIIUBFLES>TERANELL, CNODKFEREZLLADBNLGRBRFENHKIE X R
E#THS. LHL, FEAEDYEICENT, MENRCHMHEHEEN 1-3K EVSRETHY, COXIGTERE
I THIS X RERZITOREFINFTOLGELERIZEIFELGEN o ZETAHARETIE, ISLABIERE
BTERCAZSHLERFEROMADT=H, He AEMEBEBEE ) RubElAEHE AR XEEFOIHDI X
TLEBETH LU, AREOSELRYL, RIERE 0. 6K NMoEEDRE TORKREICH-SEERFE
EHL, ZLOMEDHEIAIREILEoT=.

M FETIZ Ce0. 7La0. 3B6, PrPd3S4, DyPd3S4 M3EE&ZE1To7=. Cel. 7La0. 3B6 TIL, BEDHMEDELY, 1. 4K LLTF
THIRY S B2 £IBE—VZFERL=. E=, FEABITOBEND, HEERIT, ZHOBK/\BFTHHIEEZRE
YHENTE . WGP THIRKFRICEE T OBBREHAOCNICT I ENSRDRETHS. Ff=, PrPd3Ss T
(&, B RBEME TIEGL, 0 BEY 0, BOBREBFAKF IS LTINS ENBALMNZA o=, DyPd3S4 T
(X 3.0K ORBOEFIENGASN, HiSCKVEBIIUBFORENFESNIBRFALBRBSN-. AHERR
(FEAYMEEE 2011 FMFERRICEVTIHORRELV 1 HDL VRO LEEELTRERSN.

F—T—K Fa $05 X SR EHT LBFHF TEF

(LLTFIFEALLGNTLESL, )

BBt Ea-F Ta

MEREES an

MEHEES ac

—+ES

-1 -




REXE (COMREFRRLIHME - IEICDOVWTERALTLESL, )

w1 REGE
pLid
. | BEE o #EL oo
R— aF ~ FITHE cE &5 op
Ep il
#
L | EEE o #EA oo
Aty
R— aF ~ FITHE ce &5 cp
w1 REGE
pLid
L | BB o WEA oo
Aty
R—% o ~ SIT4 oe %5 o
EEFA vA
g | BE
HhRE HB FATHE O A =Y HE
EEA HA
=
= £ 2 HC
HRE vB FATHE HO A=Y HE
PRXXBEE ez

Behind the rich variety of electronic phases in f-electron systems, not only magnetic dipole moments
but also electric qudrupole and magnetic octupole moments play important roles. In studies of such
multipole orderings, resonant x-ray diffraction (RXD) is quite powerful in directly detecting the order
parameters. However, the ordering temperatures of many actual compounds exhibiting multipole orderings
are as low as 1 to 3 Kelvin. They have been outside our accessible experimental environment in Japan.

In this study, we have constructed 3He—-cryostat and magnet system for RXD exper iment at BL22XU, SPring-8.
Now, it is possible to keep stable temperatures above 0.6 K.

We have performed RXD experiments on Ce0. 7La0. 3B6, PrPd3S4 and DyPd3S4. In Ce0Q. 7La0. 3B6, we hav e
confirmed the E2 resonance peak that appear below 1.4 K. Furthermore, using the phase-retarder system,
we have succeeded in identifying the order parameter as the [ S5u-type magnetic octupole. In PrPd3S4,
we have clarified that electric quadrupoles of 020 and 022 components are involved in the order parameter
as well as the magnetic dipole moments. The research outputs was presented in the JPS 2011 meeting.
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