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(Ga,Mn)As is the main test-bed material for testing concepts of future spintronics devices and its magnetic 

anisotropy appears to be reasonably well known both on the ground of understanding of the experimental data 

and on the level of a description its microscopic origins. However, some very recent studies have brought new 

insights into the magnetic anisotropy of thin and ultrathin (Ga,Mn)As. Firstly, it has been suggested that large 

fluctuation of the local density of states caused by the proximity to the metal-insulator transition (MIT) result in 

creation of regions where magnetic order is maintained only locally [1]. Interestingly, in very thin (Ga,Mn)As 

layers, despite an adequate high Mn concentration, these fluctuations take place in a sizable part of the layer due 

to the presence of about 1 nm thick near-to-surface depletion region. The separated this way nanometer-size 

volumes give rise to a blocked superparamagnetic behavior which magnetic signatures are strikingly different 

from those of the long-range-coupled metallic-like (Ga,Mn)As [2]. Then, it was postulated that the strength of 

the ever-present in-plane uniaxial magnetic anisotropy is related to nanometer-scale ripples on the (Ga,Mn)As 

surface [3]. Furthermore, a collapse in the magnitude of the anomalous Hall effect was found for thin layers at 

low temperatures [4]. Finally, a cycloidal spin arrangement and the accompanying uniaxial in-plane anisotropy 

of diagonal [110]/[1-10] directions was suggested to form in very thin layers [5].  

In this communication we report on our detailed SQUID magnetometric studies aiming at yielding the most 

comprehensive and consistent description of the magnetic properties of ultrathin (Ga,Mn)As, and so at providing 

means for assessment of the abovementioned concepts. However, we find that the magnetic anisotropy of 4 nm 

Ga0.925Mn0.075As layer can be selfconsistently described in terms of a generally accepted simple 

phenomenological model [6] only above about 25 K, the temperature below which signatures of blocked 

superparamagnetic response appears. Interestingly, if still applied at this temperature range, this modeling 

implies disappearance of magnetic anisotropy at temperatures corresponding to the mean blocking temperature 

and even a change of sign of the cubic anisotropy at the lowest temperatures. We will discuss our findings in the 

light of the above mentioned recent developments 
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