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Vibration measurement system based on reflection

holographic grating of crystal BSO
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Abstract; A vibration measurement system based on a reflection holographic grating was built up by using the
photorefractive crystal bismuth silicate (BSO) as recording media. The reference beam and the signal beam
modulated by a vibration signal were injected into the crystal and to form the reflection dynamic holography,
then the diffraction was happened simultaneously. The vibration signal could be obtained by demodulating the
interference signal formed by the transmitted signal beam and the diffracted reference beam. The impact of the
measurement conditions on the measuring sensitivity was studied which include the convergence angle between
the two incident beams, light intensity ratio, and the crystal orientation. The relationship between coupling
gain and measuring sensitivity was analyzed. Experimental results indicate that this system can detect the
vibration signal with a frequency up to 360 kHz when the piezoelectric ceramic(PZT) is a measuring target. It
demonstrates that the measuring sensitivity by the proposed system is higher than that of the vibration
measurement system based on the transmission holographic grating, because the reflection holography reduces
the space period of Bragg grating and improves the coupling efficiency of the reference and signal beams.
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Fig.1 Principles of transmission and reflection holographic gratings
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Fig. 2 Schematic diagram of experimental setup

1. Laser;2. Beam riser;3. Convex lens;4. Mirrors;
5. A/2 plate; 6. PBS;7. A/4 plate;8. PZT;9. BSO;
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Fig. 3 Experimental setup
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Fig. 6 Interference signal intensity wvs. convergence angle
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