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High-Tc Spin-ladder
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Ce(Rui1xRhx)2Si2

HAREL L P R

FONTEEH RPN i N 1/
JASRI 1Efk BEE

HRYPERF BTES 1 SC
CEA-Grenoble  S. Raymond

A focus of recent experimental and theoretical studies on heavy fermion systems close to antiferromagnetic (AFM)
guantum critical points (QCP) is directed toward revealing the nature of the fixed point [1], i.e., whether it is an
itinerant antiferromagnet [spin density wave (SDW)] type or a locally-critical fixed point. Relevance of the local QCP
was proposed to explain the E/T -scaling with an anomalous exponent observed for the AFM QCP of CeCussAuo.. In
this work [2], we have investigated an AFM QCP of another archetypal heavy fermion system Ce(Rui-xRhx)2Si2 with x
=0 and 0.03 (~ xc) using single-crystalline neutron scattering. Accurate measurements of the dynamical susceptibility
Imy(Q,E) at AFM wave vector Q = 0.35c¢* have shown that Imy(Q,E) is well described by Lorentzian and its energy
width T'(Q), i.e., inverse correlation time, depends on temperature as I'(Q) = c1 + c2T3/2:0.1 (see Fig. 1), where c1 and c2
are x dependent constants, in low temperature ranges. This critical exponent 3/2 proves that the QCP is controlled

by the SDW QCP in three space dimensions studied by the renormalization group [3] and SCR [4] theories.
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Fig. 1 Energy width I'(Q = ks) of the Lorentzian form is plotted as a
function of T3/2, Full lines are fit to I'(Q) = c1 + c2T" with adjustable
parameters ci, C2, and v in low temperature ranges, where data are
displayed by open symbols. The dashed line is the calculation
. b ' using the SCR theory. The inset shows temperature dependence of

i -} the product ¥ (Q)['(Q).
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Ce(Ru1xRhx)2(Si1yGey)2
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0), d 1/8 Z Fi >R DA MEE T, FFAEIE 020 B (=2322-0x2-Jy2) TH 5H[2,3]. T E TN EE 2
THEIZN L OB TWVDNR, TOWTIE A +-+-..... & W ) Bl 7 A U SRS E T 5, 83 o I B iR
R RNE SNTZD1F PrPb3 23910 T Th 5, A B OFS BT SO I EHRELFE DSBS RR T & REE, SReiE 2 #5155 2
LEEFLIZBDEF R D, EHIZZO PrPb3 O EMZAFIHEE XIS Tl T=0 fHEETHEEL TVDHH LN &R
IRERFMEDORIEN B SN o7, ZAUIRIE 4f E it T G3 ORHER—E D Pr -4 N THELZ L ZEHRLA
HRTH D, BELL, BEETLORBDEIZL-Tr brE—BRbh TWHO TRV EBbns (UWEMRIT
FERNR) o Z D% S BITERD T2 DI AR 72 o THRIRBREEHRFT O 15 /) 4% C 30mK F T HLEVAIE %17 - 72 #& .. PrPb3
2349 11.53/mol K2 &9 Priba# & LT CRERE T EME A R Z E¥b oo, ZOKE 2B AR
i3 G3 HIEICHE O WD & U CHfET& 5, WEMBIED RISV TIEINE THL DO DR TE O REM
DIRE SN TELN, EREZOFENERMICHNL L2 L IXS V-T2, SRIOERERIT, TOF RGN/ DD
TRV EZZLND,

BN
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Prof. Keith McEwen
(University College London)
Understanding the quadrupolar phases of UPds

The study of materials that display orbital or quadrupolar ordering is currently one of the most exciting areas in
condensed matter physics. UPd: is a particularly interesting system because it is one of the small number of metallic
materials that exhibit long range quadrupolar ordering. It has four phase transitions between 8K 4K associated with
different quadrupolar order parameters, which have been seen by both macroscopic and microscopic measurement
techniques. The uranium 5f2 electrons in UPds are well localised:the L=5 orbital moment gives rise to a strong
coupling to the lattice, and hence quadrupolar effects are dominant in this system. We will outline a model for the
crystal field states and quadrupolar transitions is UPds, explain why there are four phase transitions, and discuss the
possible order parameters. We will show how the order parameters can be determined using resonant x-ray
scattering techniques, and review new results that are enabling us to understand the sequence of quadrupolar phases

in this fascinating compound.
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