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БГУ – столетняя история успеха

The PHE in diamagnets is caused by the resistance anisotropy induced by the external magnetic field. It is 
determined by the angle between the magnetic field and the sample current directions and has maximum at 
q = 45° [16]. In a magnetically ordered films, the angular dependence of the PHE is determined not only by 
the OMR, but also by the AMR. The longitudinal and transverse components of the AMR have different values 
and moreover have different slopes in an external magnetic field. Typical for a magnetically ordered solid is 
an increase in the longitudinal component of the resistance and a decrease in the transverse one in an external 
magnetic field [17]. In this case the electrical field of the PHE is given by the relation [15]:
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 and r^ are specific resistance of the longitudinal and transverse components;  j is the current density, 
and q is the angle between the magnetic and electric fields. This means that the observed effect is determined 
not only by the angle between the current direction and the external magnetic field, but also by the difference 
between the magnetic fields influence on the longitudinal and transverse the components of the resistance. 
Figure 5 shows the dependence of the resistance of the PHE on the angle between the direction of the magnetic 
field and the sample current, when the EHE (B = 0.25 T, curve 1) and OHE (B = 1 T, curve 2) dominate.

An increase of the angle q leads to a decrease in the PHE resistance, which reaches a minimum value at 
q ≈ 45°. When q > 45° the PHE resistance increases rather sharply. As noted above, the transverse component 
of resistance in magnetic solids in a magnetic field decreases. Therefore, the decrease of the PHE resistance in 
the angle range of q ≈ 0 – 45° can be due to the rotation of the initial direction of the film magnetisation to the 
direction parallel the sampling current. At q > 45°, a reverse process is presumably observed, i. e. a rotation of 
the magnetisation direction perpendicular to the sampling current. It should be noted, that there is a slight de-
crease in the demagnetising factor of the film in the angle range of  q = 0 – 45° and a corresponding increase at 
large angles. It correlates with the angular dependence of the PHE. However, the change in the demagne tising 
factor in this case is insignificant. In our opinion, it’s related to a change in the longitudinal and transverse 
components the resistance of magnetically ordered solids in an external magnetic field. Therefore the change 
demagnetising factor this effect is not very important.

When the magnetic field direction is parallel to the film plane, the classical size effect manifestation in the po-
sitive component of the OMR can be excluded, since this effect is minimal due to the low thickness of the 
film [13]. However, a possibility of an increase of the positive OMR component cannot be ruled out, since 
a change of q in the range of q = 0 – 90° leads to a transition from the longitudinal to the transverse OMR effect. 
The transverse OMR is greater than the longitudinal one and can contribute to the OMR effect at q > 45°. As one 
can see, this is especially pronounced in a strong magnetic field (see fig. 5, curve 2).

The Hall resistance peaks were observed also in PHE measurements. The amplitude of the PHE peaks 
was somewhat smaller. Since the peak position is determined by the magnetic field due to the rearrangement 
of the domain structure, the observed effects depend on the demagnetising factor of the sample. It was of 
interest to establish, how the position of the peak changes during the film magnetisation reversal in plane, 
i. e. when measuring the PHE as a function of the angle between the magnetic field and the sampling current 
direction.

Fig. 5. Dependence of the PHE resistance on the angle  
between the magnetic field and the sampling current direction  

in a weak and strong magnetic fields: B = 0.5 T (1); B = 1 T (2)


