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Nowadays, it has been a particular interest to study the magneto-optical properties of
ultrafine magnetic structures. Magneto-optical investigation of these types of
structures, such as magnetic fluids, thin discontinuous metal films, ferrite-garnet thin
films, implanted surfaces, heterogeneous glasses, etc., is a subject of overall interest

due to its significance in both theoretical and practical applications.

The magneto-optical properties of ferrite-garnet films make them unique for various
applications in optics, magnetism, electronics, spintronics, and photonics. In this
context, the magneto-optical properties of ion-implanted ferrite-garnet films are of
practical significance, as ion implantation weakens cylindrical magnetic domains,

thereby enhancing the control and utilization of their parameters.



Magneto-optical Kerr effect

Magneto-optical Faraday effect
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Magneto-optical Voigt effect




(YBiCaSmLu)s:(FeGeSi)sO12, 2.0 pm.
(YBICa)s(FeGe)sOnrz, 1.0 pm.
(YBICaSm)s(FeGeSi)sOrz. 1.2 pm.
prepared by means of liquid phase epitaxy on Gd,Ga.O,, substrates with the (111)
crystallographic orientation.
The thickness of the substrates was 450 pm.
The implantation process was carried out at the room temperature by Ne* ions with
energy of 100 KeV and with various doses (0.5-2.5)-1014 ions/cm?. During this process,
permeation depth of the implanted ions covered 0.1pm, maximum quantity of the

iImplanted ions went to the depth 0.07 pm.



For the magneto-optical investigation of a garnet surface we have chosen the odd-magnetization
equatorial Kerr effect (EKE). The EKE consists in a change in the intensity of linearly polarized light

reflected from the sample in the case of reversal of magnetization of the sample. It can be written as




The EKE is related to the tensor components of the dielectric permittivity as follows:

~ 2Sin2¢(Asg, + Be,)
A% + B?

o

Where A=¢g,(2¢,Cos’p—1), B=(& —&)Cos’p+eg —Sin“p
and ¢ isthe angle of light incidence on the sample.

The optical constants were determined using the every method
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Equatorial Kerr effect x 1000
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Polar intensity effect x 1000
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CONCLUSION

The equatorial Kerr effect was measured in the range of incident light quantum
energy of 0.5-4.5 eV before and after ion-implantation of ferrite-garnet films for the
different compositions. We detected that a slight deviation of the plane of the external
alternating magnetic field from the plane of the sample or the deviation of the
polarization plane from the P component of incident light leads to the appearance of
an additional intensive magneto-optical maximum within the transparency range of
hw =2.0 eV of garnet films.

Experimental studies indicate that implantation has a significant effect on the
magneto-optical properties of thin iron garnet films in the range of incident light
guantum energy from 2.5 to 4.5 eV and does not alter the magneto-optical properties

In the transparent range (0.5-2.2 eV) of these films.
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