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To further imErove the sensitivity of molecular imaging methods using
nonlinear optical effects and the lock-in detection, we proposed a lock-in detection method with
ultrahigh sensitivity beyond the standard quantum limit. We have obtained the following results. (1)
The effect of optical loss on the squeezing level was clarified. (2) A beam shaping method using
axicons was examined and demonstrated to realize an ultra-low-loss optical system for using squeezed
light. (3) The effects of pulse chirp and group velocity dispersion in the nonlinear-optical
crystal on the squeezing level were clarified. (4) We conducted imaging experiments of boron cluster
compounds and plant samples using the existing lock-in based microscope.
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