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БГУ – столетняя история успеха

It should be noted, that the value of the Hall resistance depends not only on the normal magnetic field 
component, but also on the manifestation of the sample resistance anisotropy induced by the external mag-
netic field and the presence of the resistance anisotropy, i. e. the ordinary or the so-called Lorenz magnetore-
sistance (OMR), or the anisotropic magnetoresistive effect (AMR). It should also be noted, that with a change 
in the measurement geometry one can expect the appearance of the size effect contributions. It is well known, 
that OMR reaches the maximum value when the ratio of the sample length to its size in the direction perpen-
dicular to the electric and magnetic field is small [13]. It corresponds to the ratio of the length of a sample to 
its width j = 90° and the ratio of the length to its thickness at j = 0°. 

In addition one can see a sharp peak of the Hall resistance in the region of a very weak magnetic fields 
B < 10 mT, observed with the field increase in both field directions. The low field Hall resistance hysteresis 
loops at different j is shown in fig. 2, a  –  c. The direction of the magnetic field change is shown by arrows. 
The peak amplitude weakly depends on the angle, while the peak position and it’s full width at half maximum 
(FWHM) depends significantly on the measurement geometry.

The Hall coefficient of diamagnets depends on the charge currier scattering mechanism, characterised 
through the Hall factor, which in metals equals to unity [14]. Consequently, the peaks of the EHE resistance 
are due to a change in the magnitude and direction of the film magnetisation during the magnetisation reversal 
and, as a consequence, due to a change in the longitudinal and transverse components of the AMR.

The dependence of the Hall resistance peak position on the φ for two magnetic field directions B+ and B– 
is shown in fig. 3. It can be seen that an increase in the angle j leads to a peak position shift to the region of 
stronger fields. The most significant change is observed at j > 45°. Maximum value of the magnetic field peak 
position Bp is reached at j ≈ 75°. In the range of angles j ≈ 75–80°, the peak was practically not observed. 
A further increase in the angle to j = 180° leads to a decrease in the peak field position to a value close to its 
position at j = 0°. The angular dependence of the peak position in the angle range of 180 –360° is similar to 
this dependence for the angles ranging in the interval of j = 0 –180°. The absence of this feature in the range 
of angles of j = 90 –180° indicates that the magnetisation reversal of the film does not occur in the direction of 
the heavy axis, but corresponds to a change in the magnetisation direction to the opposite.

Fig. 2. Hysteresis loops of the Нall resistance of a permalloy film at different angles  
between magnetic field direction and the film plane in the region of low field j:  

1 – 0°; 2 – 45°; 3 – 90°


