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Integrated Optics Michelson Interference Acceleration Seismic Geophone
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Abstract For high resolution application in seismic detection, the geophone should be small in size, reliable and
sensitive. An integrated optic Michelson interference acceleration seismic geophone has been studied and fabricated.
The device is realized by an light source, a photodetector, and Michelson interference integrated optical chips, which

are hybrid integrated. The main design parameters of the geophone system are as following: phase detection
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sensitivity A¢/a is 1. 1X107% rad/(m * s ?); work frequency band is 0~1065 Hz.

Key words integrated optics; geophone; Michelson interferometer; Ti: LiNbQO;, double-Y branching waveguide;

phase modulator
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Fig. 1 Structure of Michelson integrated

optical accelerometer
1,2. single-mode fiber; 3,10: V-groove of Si; 4,8,9: polarizer
of TE mode; 5: LiNbO; substrate; 6: double-Y branching
waveguide; 7: phase modulator; 11: reference arm; 12: signal

arm; 13: sensing element; 14,15: total reflection film
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Fig. 2 Sketch of structure of sensing element
1: mass; 2: cirelip; 3: base; 4: single-mode fiber; 5: frame;

6. cross antivibration flake; 7. total reflection film
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Table 1 Total sensitivity for different L and m

Natural Available Total
;ng /mm frequency frequency band sensitivitzr
/Hz /Hz /[V/(m«s7%)]
0.2 4 5332 0~1600, 6931~9011 0. 36
0.3 6 3554 0~1066, 4621~5332 0,48
0.4 12 2176 0~ 625, 2828~3264 2.18
0.5 18 1589 0~ 476, 2067~2384 4.09
0.6 20 1377 0~ 413, 1790~2065 5. 46
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Fig. 3 Spectrum curve of coating film fiber (1.3 pm)
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Fig. 4 Sketch of structure of TE modal polarizer
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Table 2 Power for different coting film

Geophone serial A B C
Bare /nW 3.1 4,2 3.0
Coating film /mW 0,21 0.19 0.18
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Fig. 5 A comparison of surfaces of waveguides
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Fig. 6 Waveforms of output and vibration signal
(a) 35.7 Hz, a = 0.04 g; (b) 309 Hz, a = 0.07 g;
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Fig. 7 Shows the shape of the geophone
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