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The solid solution system LaMn1-xCoxO3 reveals 

ferromagnetic interactions that are dominating for 

intermediate values of x, which is in contrast to the 

behavior of the end members that are either 

antiferromagnetic, LaMnO3, or diamagnetic, LaCoO3. 

The net magnetic moment possibly arises from a complex 

set of oxygen mediated Mn-Co interactions. Among them 

the ferromagnetic Mn
3+
-O-Mn

4+
, Mn

3+
-O-Mn

3+
, Co

2+
-O-

Mn
4+
 and antiferromagnetic Mn

4+
-O-Mn

4+
, Co

2+
-O-Co

2+
, 

Mn
3+
-O-Co

2+
 superexchange interactions are most likely. 

In order to determine, which of the mentioned 

interactions dominates the properties of the series the 

study of effective charge and spin state of manganese and 

cobalt have been performed by means of high resolution 

X-ray Kβ emission and fluorescence detected K-edge 

absorption spectroscopy (XANES). 

The absorption spectra recorded at the Mn K-edge 

reveal a gradual shift to higher energy with simultanous 

decrease of the first moment of the Kβ  emission line with 

increasing Co content. The evolution is more pronounced 

for compounds with higher manganese content. 

Also the Co K-edge absorption spectra shift to higher 

energies with increasing Co content, while the emission 

spectra of Co reveal a distinct Kβ' (low-energy satellite) 

feature, characteristic for high spin configurations. This is 

especially pronounced at low Co content. 

The observed effects are unambiguously attributed to 

a charge transfer from Mn to Co sites accompanied by a 

change of the spin state of the cobalt ions. The relation 

between bulk magnetic properties and effective spin 

moments of Mn and Co, derived from combined analysis 

of the absorption and emission data, is discussed. 
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