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Cobaltates (RBaCo2O5+δ) systems are particularly interesting since they display a large variety of magnetic 
and transport properties, which depend on the tunable oxygen concentration. It is believed that the magnetic 
and transport behaviors are driven by the mixed valence state of the cobalt ions and possible orbital ordering 
and therefore by the Co2+/Co3+ (Co4+/Co3+) ratio determined by the oxygen content of the material. 
Particularly interesting is the δ=0.5 oxygen concentration, where ROx (R= rare earth ion) layers order into 
alternating filled and empty rows along the a-axis. This produces a significant change in the local environment 
of the Co ions, which differentiate in octahedral (CoI) and tetragonal (CoII) coordination. The nominal valence 
of the Co ions is expected to be 3+. At TMI=350 K, the material exhibit a metal-insulator (MI) transition 
associated with a change in the volume. In addition, susceptibility measurements indicate that a spin state 
transition occurs at TMI. A ferromagnetic component appears below approximately 300K, which suddenly 
vanishes at 260 K may indicate a paramagnetic-ferromagnetic-antiferromagnetic transition [1]. 
Recently, a model for the magnetic structure has been proposed [1] for GdBaCo2O5.5, based on magnetization 
measurements, which suggests an Ising-like behavior for the spin system. The two in equivalent Co ions 
become either intermediate spin state (IS: 
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2 eg orbitals can be occupied. Therefore, it has been proposed that the CoII ions 

give raise to orbital ordering along the a and c axis direction. We performed resonant X-ray scattering on the 
Co K-edge on a GdBaCo2O5.5 single crystal. This technique is well suited to obtain information on charge and 
orbital ordering of such perovskite systems [2-4].  
We have measure the energy dependence, in the σ−σ charge channel of a reflections probing along different 
directions (see for (70-1) figure 1) for both the σ−σ and σ−π polarizations including the corresponding 
azimuthal angle dependences. The strong azimuthal angle dependence in both channels indicate, that the 
orbital occupation is significantly changed when going through TMI. A detailed analysis is in progress.  
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Fig. 1 shows the energy dependence of the 70-1 reflection in the two different polarization channels 
of GdBaCo2O5.5 in the vicinity of the Co K-edge. 
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