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The magnetic garnet film was investigated as a magnetooptical (MO) indicator for the censor probe of the high frequency magnetic

field generated on the electrical circuits. In order to detect the magnetic field components of the high frequency electromagnetic

wave, the ferromagnetic resonance (FMR) phenomena was utilized. The FMR enhances the sensitivity of the MO effect at a

selected frequency band in the DC bias magnetic field. For the practical use, the applied magnetic field should be smaller because

the conventional electromagnets generate approximately 20 kOe at the maximum. In order to decrease the magnetic field, the large

magnetic anisotropy with in-plane of the (Bi,Lu),Fe;O,, (110) film was utilized. The film was grown on the <110> oriented single

crystal Gd,Ga,0,, substrate by liquid phase epitaxy technique. The FMR field of this film becomes approximately 2 kOe, which

is smaller than the case of (Bi,Lu);(Fe,Ga);O,, film or the (111) film. The MO enhancement was experimentally recognized up

to 20 GHz in the magnetic field of 5 kOe which is easily generated by the conventional electromagnet or permanent magnet.
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Fig. 1. Example observation of the high frequency magnetic

field around the microstripline. The bright part part is the
garnet film and dark area inside the film shows the part

with large Faraday rotation.
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Fig. 2. Frequency dependence of the MO output signal from the
MO indicator onto the microstripline. The input power was
changed to 15, 16 dB and back ground signal was measured
without laser. The incident laser was focused on the point with

maximum output signal.
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Fig. 3. Frequency dependence of the output signal from the MO

indicator onto the microstripline in the applied bias magnetic field.
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Table 1. The description of the R parameters.

R, = Fe0s R,=F0 g _ PbO
Z Rzo3 Mzo3 - B203
R - Fe,0,+M,0, + Y R,0,
' Fe,0,+M,0;+ > R,0, +PbO +B,0, + Bi ,0,
R, = RO _ PbO
*TYR,0, * " Bi,0,

R :Ton of the c cite (Y, Lu, Bi, Pr, Nd, Sm, Eu, Gd, etc.)
M :Ion of the a,d cite (Ga, Al, Ge, etc.)
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Fig. 4. The structures of the MO

indicator: 1. GGG substrate, 2.

garnet film, 3. Au coat.
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Fig. 5. The schematic measurement system of the high frequency

magnetic field distributions.
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Fig. 6. FMR spectra of the the Bi,Lu, Fe;O,, (BLIG)
and the BiLu, Fe Ga; O,, (BLGIG) grown on the
(110) GGG substrate.
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Fig. 7. FMR spectra of the the Bi,Lu, Fe;O,,

(BLIG) grown on the (110), (100) and (111)
GGG substrate.
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Fig. 8. Frequency dependence of the output signal from the Bi,Lu,_
Fes04, (110) MO indicator onto the microstrip line in the applied

bias magnetic field.
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Fig. 9. The observation of the high frequency
magnetic field of 14 GHz generated around the
microstrip line in the applied magnetic field
(H=35930e¢). The dashed line indicates the

position of the microstrip line
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