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Here we show that in electron doped copper oxides oxygen orbitals in CuO2 planes can be polarised with electron doping to form 
spin-orbital polarons. We introduce a concept of such a polaron. In these spin-orbital polarons, electrons are self trapped in one 

dimensional channels created by a polarisation of the oxygen orbitals forming an elongated filament. All these filaments have two 
possible orientation, along the main diagonals of the elementary CuO2 square. When the density of doped electrons increases many 
filaments are formed. They may be condense in a big filament or crossing each other perpendicularly, i.e. under right angle and 
therewith creating a conducting quasi-one-dimensional web. The web and the AF state are coexisting with each other at small 
doping. When doping increases the web of filaments is modifying the AF correlations and leads to a series of quantum phase 
transitions.

We show that with electron doping here may arise an issue related to a polarisation of the oxygen orbitals in CuO2 plane, which 
can lead to a formation of new spin-orbital polarons. These polarons combine the features of the conventional electron-phonon 
polarons and of magnetic polarons8. They can form nanofilaments as spin bags. The multi-polarons may naturally arise in oxide 
materials due to the screening of the electron-elecron interaction by oxygen polarisation. Such multipolaron network provide the 
anomalous in-plane and out-plane magnetoresistance of electron-doped cuprate La2−xCexCuO4±δ[1]. We made a detail comparison 
of the developed theory with experiments and show that the spin-orbital polarons may describe these experiments very well.
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