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Fig. 1 Schematic diagram for real-time non-destructive diffraction testing for dynamic volume

holograms based on phase conjugate technique
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Fig. 2 Time evolution of diffraction efficiency during volume

holographic recording in the LN : Fe ¢ Mn crystal
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Real-time Non-destructive Measurement of Diffraction Characteristic of

Dynamic Volume Holograms Based on Phase Conjugate

REN Li-yong, WANG Han-yi, YAO Bao-li, WANG Ying-li, LETl Ming
(State Key Laboratory of Transient Optics and Photonics s Xi'an Institute of Optics and
Precision Mechanics s Chinese Academy o f Sciences s Xi'an 710068 ,China)
Received date:2006-02-03

Abstract; Based on the phase conjugate technique,a real-time measurement technique was proposed to test
the diffraction of the dynamic volume holograms. In the optical system, the object wave and the reference
wave are adjusted much stronger than the probe beam propagating along the counter-direction of the
reference wave (this phase-conjugate probe beam is about 1/1 000 of the reference beam). Thus the real-
time and non-destructive testing of the dynamic holograms can be obtained by measuring the phase-
conjugate wave of the object wave, which overcomes the readout erasing effect compared to the
conventional technique by directly reading holograms with the reference beam via blocking object beam
from time to time. Since the intensity and the polarization of each beam can be adjusted and combined
among them by using the quarter-wave plate, polarizer and attenuator, the intensity-modulation or
polarization-modulation volume hologram can respectively be recorded and tested. This technique fits for
the photorefractive or photochromic holographic materials.

Key words: Dynamic volume grating; Phase conjugate; Diffraction; Real-time measurement; Non-
destructivity
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