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Report:

We have performed an X-Ray Resonant Magnetic Scattering experiment at the L,; edge of the
neodymium on a NdyCuQj single crystal, in the different anti-ferromagnetic phases.

In Nd;CuOy, the Cu?* spins order antiferromagnetically below the Néel temperature T$* = 242 K[1].
Two spin reorientation transitions are observed at T; = 76 K and T = 29 K [2,3] (see also [4] and ref-
erences therein for further details). The three ordered phases called I (T} < T < Ty), II (T3 < T < Th),
and I1I (T" < T3) have an anti-ferromagnetic order in the planes, with a non-colinear structure between
planes. The non-colinearspins form an angle ¢ = —7 /2 in the phase I and III, while they form an angle
¢ = 7/2 in the phase II. It is know from neutron diffraction data that the Nd*+ magnetic moments
are strongly enhanced around 7M¢ = 1.5 — 3 K[3].

g dependence:
In order to clarify the nature of the resonant spectrum, we have performed a polarization analysis
of the scattered light. We have measured the resonant magnetic scattering signal for different anti-

ferromagnetic reciprocal lattice vectors (3, 3, g¢) has shown in figure 1.
In the 7 — o channel, the scattered in-

tensity is proportional to the spin compo-

nent perpendicular to the scattering plane e Phase III Phase II Phase I
S1(g), while in the 7 — 7 channel it T<2K |29<T<76K | 18<T<242K
is proportional to the parallel component

S)|(g). Due to the non-colinear magnetic | even S.(q) Sji{q) S.(a)
structure of NdyCuQy, each Bragg reflec- 7 — o channel | 7 — 7 channel | 7 — ¢ channel
tion depends either on the S (¢) spin com- || odd S)(q) S:(q) S)(q)
ponent or on the 8, (¢) spin component as w — 7 channel | 7 = ¢ channel | 7 — 7 channel

given by the following table:
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We have therefore a fairly good understanding of the ¢ dependence for both resonant and non-resonant
signals. On the other hand the energy dependence, which is changing as a function of g, is still puzzling.
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Finally we did not observe so far the .
signature of a quadrupolar contribution. é
Nevetheless, a measurement in the o — o 5
and ¢ — 7 polarization channels is still re-
quired to conclude on this issue.
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figure 1: Energy and polarisation depen-
dence of the resonant magnetic scattering
signal for different anti-ferromagnetic recip-
rocal lattice vectors (3, 1, ¢).
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Temperature dependence:

The selection rules described above is observed up to T5* (see figure 2 and 3). The persistence of
the resonant signal up to T\7*, suggests that the Nd 5d electrons magnetism is driven by the exchange
with the copper magnetic moments even at high temperature.

As clearly evidenced in figure 2, we found that the resonant spectra shape changes completely from
phase to phase. This is an un-expected result, for which an interpretation still needs to be found.

We would like to mention that out of six days of experiment, two took place during the 4 GeV machine
mode to the detriment of the experiment.
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figure 2: A complete set of resonant spectra figure 3: The transition from the phase II to
at (%, %, 7) in the 3 different magnetic phase.  the phase I are shown for the resonant signal
: at (3,1,6) and (3,3,7).
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