
57БГУ – столетняя история успеха

Наноматериалы и нанотехнологии
Nanomaterials and Nanotechnologies

The Hall resistance peak and its angular dependence are caused by the rearrangement of the domain struc-
ture during the magnetisation reversal upon a change of j. This indicates that the direction of the spontaneous 
magnetisation of the film is close to j ≈ 75–80° with respect to the film plane. This correlates with the stripe 
domain structure of the films under study [11].

However, the Hall resistance of magnetic solids can be approximated with a good accuracy by the additive 
contribution of the ordinary or extraordinary Hall coefficients by the expression [13; 15]:
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strength in the sample, and M is the magnetisation. Values of the ordinary and extraordinary Hall coefficients 
calculated from the experimental data (see fig. 1) are: R
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in a good agreement with the values for the permalloy films of a similar composition [12].
The amplitude of the Hall resistance peak weakly depends on j, while its FWHM increases significantly 

as the direction of the external magnetic field approaches to j ≈ 75–80°. This dependence is shown in fig. 4. 
One can see that it correlates well with the angular dependence of the peak position (see fig. 3 and 4). Such 
an angular dependence of the position of the Hall resistance peak and its FWHM is due to the significantly 
higher value of the film demagnetising factor in the direction perpendicular to the plane of the film. It leads to 
a greater value of the external magnetic field that is required to achieve an irreversible rearrangement of the 
sample domain structure and a magnetisation saturation for larger j values.

Fig. 3. Angular dependence of the position of the Hall resistance peak  
for two magnetic field directions B+ (1) and B– (2)

Fig. 4. The dependence of the FWHM of the Hall resistance peak  
on the angle between magnetic field direction and the film plane


