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Report:

During experiment HE-1711 we have searched for possible signituneagofetic octupole order in the new
phase IV of Cg/Lay $Bs by resonant x-ray scattering (RXS) using He displex at XMaS down to 900mK.

We have been successful in obtaining diffraction information at thé/4¥%) Bragg position for the first

time, by using RXS with the photons energy tuned to the £abkorption edge (figure 1). No such
superlattice peaks have been reported by neutron scatters, whichtstiggethey are not purely magnetic
dipole in origin.

The RXS signal disappears at 1.4K (figure 2) in good agreemednttinat phase diagram deduced from
magnetisation measurements [1] (figure 3). The azimuthal dependetiee RXS (figure 4) shows a six-
fold symmetry. This azimuthal dependence is inconsistent with aotiiagnetic order (phase Ill) which
would have a two-fold dependence and with antiferroquadrupole order (phagach) gives a four-fold
azimuthal dependence. Two possibilities exist as to the origin oRXt& giving this six-fold azimuthal
dependence about the (111) direction: Either the RXS arises fromllecsyatallographic distortion, with the
lowering of crysal symmetry from cubic to trigonal or the RatfSes from magnetic octupole order in phase
IV. Only theory and further experiment will be able to determine which mechantemsasgin of the RXS.
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Figures 1-4 (above).

Figure 1 (top left). The RXS response at the Cgddge. Two peaks have been observed corresponding to
E2 (quadrupole) transitions and E1 (dipole). No non-resonant scattering (away from asigbserved).

Figure 2 (top right). The temperature depende of the RXS, the RXS disappears at 1.4ke@magt with

the phase diagram (figure 3) crossing going from phase IV to the paramagneti(pplaasd).

Figure 3 (botom left). The Ce(0.7)La(0.3) phase diagram. The new phase IV at low tempessdire
magnetic field. The antiferromagnetic phase lll, antiferroquadrupole phase Ilrantggaetic phase |.

Figure 4 (botttom right). The azimuthal dependence of the E2 RXS showing a six fold symriéiey.
dependence is not consistent with antiferromagnetic order (phaee ditiferroquadrupole order phase (lI).
The origin of the RXS can be either magnetic octupole order or from lowering of sgystaetry.
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