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БГУ – столетняя история успеха

The temperature dependence of the NMR peak position for in-plane and out-of-plane measurements is 
shown in fig. 5. As expected, the freezing of the magnetic moment directions and wall positions of individual 
domains leads to an increase in the magnetic field of the domain structure rearrangement and, as a conse-
quence, to a change in the MR peak position. One can see that the most significant change of the MR peak 
position is observed at temperatures below 50 K, i. e. below the magnon freezing temperature.

Finally, it should be noted that the sign and the magnitude of MR in a magnetically ordered Corbino disk in 
the region of the peak can be determined not only by the magnitude of the AMR or MMR, but also by the num-
ber, type, and size of the domain walls crossed by the charge carriers. For example, in magnetic films thinner 
than 20 –30 nm, the Neel walls are stable, while for larger thicknesses the Bloch walls play the major role [17]. 
In films with thickness in the range of 30 –120 nm, the transition between the Bloch and Neel walls, as well 
as vortex domain walls or more complex types can be observed. However, the above-mentioned question is 
currently a topic of further intensive theoretical and experimental research.

Conclusions
In Corbino thin-film permalloy disks with magnetic ordering in the temperature range of 300 –2 K, sharp 

peaks of negative magnetoresistance due to the domain walls motion are observed. The magnetic field peak 
position is determined by the temperature and the angle between the magnetic field and the plane of the disk. 
The temperature decrease in the range of 300 –2 K leads to a change in the peak position in the range of 0.2– 6.0 
and 8–22 mT for in-plane and out-of-plane measurements, respectively. A transition from in-plane to out-of-plane 
measurements at T = 2 K leads to change of the peak position in the range of 5–22 mT. A linear NMR at T = 300 K 
and a decreasing PMR at the temperatures of down to 40 – 45 K in a strong magnetic field is related to the mag-
non magnetoresistive effect. It was found that the magnon freezing temperature is about 40 – 45 K. The change 
of the slope of the MR dependence for out-of-plane measurements is related to the saturation of negative AMR 
and possible additional contribution of the positive geometric Lorentzian component to the Corbino disk MR. 
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Fig. 5. Temperature dependence of the NMR peak position  
for in-plane (1) and out-of-plane (2) measurements  
for two directions of the magnetic field В+ and B–


