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Characterization of single crystal Bi:YIG for microwave

and optical communication
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Abstract: Single crystal Bi and Gd substituted YIG films were prepared by liquid phase epitaxy method, and
their microwave and magneto-optical properties were studied. The results show that the crystal quality of the
sample is good, and the average surface roughness is 0.4 nm. The special saturation magnetization is 25 emu/g,
and the saturation external magnetic field is about 650 Oe. In the range of 0-20 GHz, the Ferromagnetic
Resonance Linewidth AH is less than 8 Oe, and the frequency is linear with the linewidth AH. At the wavelength
of 1550 nm, the specific Faraday rotation angle of saturation state is about 0.1 (°)/um, and the Faraday rotation of
+45° can be achieved with the superposition of two pieces of films. At 1550 nm, the transmittance is close to 90%
and the absorption coefficient is lower than 16 cm™'. It has important application value in infrared magneto-optic
and microwave communication.
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Tab.1 Main growth parameters of sample films

Growth rate/ Thickness/ Temperature/ Rotation rate/ Growth time/
Sample numbe o . .
pm-min um °C r'min min
1 0.6 1.8 899-898 60 3
2 0.65 19.5 895-894 60 30
3 0.6 60 879-878 60 100
4 0.75 120 877-876 60 160
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Fig.1 High-resolution XRD image of (YBiGd);FesO, film
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Fig.2 AFM image of single crystal (YBiGd);Fe;O,, film

30

20

2000 —2000 0 1 000 2 000
H/Oe
3 SRR S Y R T S A 1

Fig.3 The data of hysteresis loop for single crystal film sample
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Fig.5 Frequency dependent curve of ferromagnetic resonance linewidth
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film
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