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 As is known, optical ceramics can have a number of characteristics that are not available 

for single-crystal samples. Large values of the effects of magnetic gyrotropy, including the 

Faraday effect (Verdet constant), typical for magnetoactive ceramics, make them laser technology 

materials. 

In this paper we present the results of investigations of the magneto-optical properties of 

optical ceramics made of nanopowders. Sintering of optical ceramics with different chemical 

composition is made from nanopowders obtained by laser ablation [1]. The nanoparticles obtained 

in this way were calcined in air at 900-1100 ° C for 3 hours, which transferred them from the 

metastable monoclinic phase to the cubic phase. These calcined nanopowders are pressed in a steel 

mold at 200 MPa pressure into 15 mm diameter pellets. The removal of organic components is 

carried out by annealing at a temperature of 800 ° C for 3 hours. The samples are then sintered in a 

vacuum at 1780 ° C for 20 hours. Then ceramic samples are annealed at 1400 ° C for 3 hours, 

which removes oxygen vacancies. 

From the ceramic blanks are made samples with plane-parallel polished surfaces and a 

thickness of about 2 mm. Determination of Verdet constant of ceramics samples is carried out on a 

zero-type installation. The sample is placed in a magneto-optical armor electromagnet, on both 

sides of which the Glan-Taylor polarization prisms are mounted. When the magnetic field is off, 

the intensity of the light passing through the sample is zero. As a radiation source, the 

semiconductor laser at 650 nm is used. The laser radiation is modulated by an obturator at  

frequency of 1515 Hz. When the magnetic field is on, the Faraday rotation of the sample is 

compensated by an inverse rotation of the Glan-Taylor output analyzer until the light intensity 

comes to zero. The rotation angle measurement of the plane of light polarization is done by dial of 

the analyzer. The error in measuring of rotation angle is approximately 2-3 angular minutes. 

The electric signals of the photodetector are registered with a selective voltmeter unipan-

232B. Stabilized current supply of the electromagnet comes from a DC source B5-76 / 1. 

The transmission spectra of the samples were measured. Various samples of optical 

ceramics were investigated, including Y2O3, 94Y2O3 + 6ZrO2, 1Ho: Y2O3, 1Nd: Y2O3, Yb2O3. For 

example, the measured Verdet coefficient for Yb2O3 was 52.2 mrad / mm×T. The ytterbium oxide 

sample of 1.94 mm thickness, for magnetic field of 0.86 T  and for 650 nm light rotates 

polarization plane by an angle equal to 5 ° 13'. 
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