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Study on signal beam modulation/demodulation method in holographic memory using
spatial quadrature amplitude modulation
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To increase the capacity and transfer rate of holographic data storage, we
investigated the spatial quadrature amplitude modulation in which phase modulation is further
applied to signal beam in addition to the intensity modulation. Aiming to establish a method to
detect the spatial quadrature amplitude modulated signal beam using a simpler and smaller mechanism
/ device, the transport of intensity equation (TIE) method was employed as a measurement method for
the complex amplitude of the signal beam. We have newly proposed a phase modulation method for
improving the signal beam detection accuracy and a noise removal method where the noise is typically
superimposed on the detection phase by the TIE method. We also demonstrated their usefulness by

experiments. Furthermore, we_investigated a method to realize the TIE method, which conventionally
required multiple imaging, with a single imaging.
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