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The ferromagnetic form of GaN may have an enormous technological relevance due to the 

already dominating role of the nitride family in light industry, high-frequency, and high-power 

electronics. In particular, the existence of sizable piezoelectromagnetic coupling has been evidenced 

recently in (Ga,Mn)N [1], an effect that opens the door for realization of external electric field driven, 

repeatable magnetization reversal. It is, therefore, very important to verify the physics of transition 

metals in nitrides.  

In this talk I will report on magnetic properties of Mn in GaN. I will start from bulk single 

crystals with Mn concentration up to 5×10
19

 cm
-3 

[2]. Here Mn should assume Mn
3+ 

(d
4
) configuration. 

Such a center is characterized by a very strong single ion magnetic anisotropy. The trigonal-symmetry 

surrounding and Jahn-Teller effect lead to splitting of the five lowest spin quantum levels (mS = 2,-

1,0,1,2). Around H = 0 the ground state is composed mostly of mS = 0 and with the increase of 

magnetic field mS = -1 and mS = -2 become sequentially the lowest states, leading to a well-developed 

staircase-like magnetization curve at 0.5 K. The distinctive shape and positions of the magnetization 

steps serve to pinpoint the values of the parameters of the crystal field model. Using magnetic 

characterization aided by EPR results, an accurate spin counting of d
5
 and d

4
 levels is possible 

constituting an indispensable characterization tool for these commercially important crystals. 

Next I will proceed to much concentrated epitaxial (Ga,Mn)N layers with Mn contents up to 

10%. Here superexchange-mediated ferromagnetism develops at low temperatures. The magnetic 

anisotropy of such systems will be discussed and some possible means of its control will be presented. 
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The lecture will be given in Polish and the slides will be in English. 
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