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Usually, magnetic materials involving magnetic semiconductors demonstrate a 
downstream hysteresis of the physical properties. However, under certain conditions an 
anomalous hysteresis can be observed. This phenomenon occurs when the rotation direction 
of the conventional hysteresis is inversed [1]. Thus, we reveal the pressure magnetization 
hysteresis for Zn1-xMnxGeAs2 with chemical composition x=0.01 have a downstream 
direction, whereas for x=0.07 the direction changes and become anomalous. Both of these 
phenomena are results from pressure-induced structural transition occurring in the host 
chalcopyrite, as supported by volumetric measurements and ab initio calculation.  

The pressure-enhanced large magnetoristance (MR) for x=0.01 shows drastically 
changes following by structural transition and explained within p-d magnetic scattering 
process. The presents of magnetic inhomogeneities (MnAs clusters) for x=0.07 induce 
unexpectedly crossover large crossover, arising from large positive MR to no saturating large 
negative MR (~92% at H=5 kOe) in the in the new high-pressure phase, that seems to be a 
very beneficial for pressure controlled response of magnetic clusters [2]. These findings 
provide a link between the structure-driven MR effect and the onset of the anomalous 
magnetization hysteresis. 
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