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Report:

The cubic thiospinel compound Culr,S,, which is metallic around room temperature, undergoes a
structurd transition to an insulating phase with the tetragonal structure at a trangtion temperature
Tmi~230K [1-4]. At present, the mechanism of the M-I transition of Culr,S, is still an open question.
NMR [5] and X-ray photo-emisson spectroscopy (XPS) [6] measurements of both the metallic and
insulating phase have revea ed that Cu d most gpproaches in the va ence gate of Cul+, which iscond gent
with band calculations [7]. Thus, it seems probable that the ionic configuration of Cul*lr3+Ir4+S2 is
realized in the insulating state. The ordering of charges on the Ir site is one posd ble origin of the M-I
transition of this compound.

The am of this experiment is to shed some light on the origin of the M-I transitions by performing
the resonant X-ray scattering onthe Ir L edge. The reaults of this experiment have revealed the anomaly
in Ir ionic state, while they have questioned the origin of M-I transition of this system, as shown below.

Asshown in figures we observed dramatic energy profileat the Ir L, edge on thereflections (00 2),
(00 6),(0010) and (24 0), which areforbidden refl ections in Fd-3m symmetry of the cubic phase. Such
energy dependences of these reflections clearly indicate that the charge states of the Ir are not uniform.
Moreover, it is noted and very interesing that even above Ty, i.e. in the metalic phase, these
characteristic energy profiles were observed and almost same ones as those in theinsulating phase. This
fact of no drastic change in the energy profile between above and below Ty, givesa propodgtion that the
occurrence of the anomay in Ir ions, like the charge ordering, is not the direct driving force of the M-I
trangtion. Only for (2 4 0) reflection, we observed gructuresof the o- Tt component in the energy profile
around Ir-edge, dthough it is difficult to discussabout their structures dueto their small intensity. On the
other hand, the fact that those forbidden reflections were observed at an off-resonant energy indi cates the
distortion of the crystal sructure, which would be very amal, from the cubic symmetry even in the
metal lic phase. The determination of the crystal structure in the metdlic phase will be aso necessary
hereafter. For the other reflecti ons corresponding to the superlatti ce, such as (h/2, h/2, h/2), no significant
energy profiles were obtained below Ty;.



Thisisthe first time to revea the anomaly in Ir ionic gate in Culr,S,. It is probably rel ated to the
charge ordering. At present we are andyzing those experimental results based on various models of the
charge ordering of Ir dtes. However, there is not enough information to determine the wave vector of the
charge ordering and so on, and it is necessary to perform further experiments. Especidly, it is very
attractive to invedigate the by the X-ray magnetic scattering. The gatic magnetic measurements showed
that the Culr,S, is non-magnetic in both sates Then, the low-spin sate (S=1/2) of Ir4* would take singlet
pars, for example, dimmer-like configuration. It has been proposed that the distortion in the low
temperature state isin favor of dimmer modd of the spin singlet pairs of Ir chainin the[1 1 0] direction

[8].
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The energy dependence of the reflections (0 02), (0 0 6), (0 0 10) and (2 4 0) (solid lines) and the
absorptions (dashed lines) at the Ir L; edge below T,,.
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