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Investigation of the nonlinear relaxation of electrophoresis phenomenon by
ultra-high sensitive laser using self-mixing laser

Sudo, Seiichi
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We have been studying the self-photomixing effect of detecting weak
scattered light using a solid-state laser. In this measurement principle, the modulation intensity
is proportional to the square of the fluorescence-to-photon lifetime ratio of the laser medium. We
have developed an optical system that uses a rubylaser with a fluorescence lifetime of 3.4 ms to
continuously oscillate. The photon lifetime is 163 ps, and the fluorescence-to-photon lifetime ratio

(i.e., the optical sensitivity of the system) is K = 2.09*10 to the power of 7 (a photosensitivity
more than 10 times higher than that of conventional technology). Using this system, we have been
able to measure the time change in the migration speed of colloidal particles undergoing AC
electrophoresis with a resolution of microseconds. From these results, we will develop molecular
modeling of the nonlinear relaxation effect of the migration phenomenon.
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4. (a) Experimental setup. SG: slide glass, PD: Photodiode receiver, DO: digital phosphor oscilloscope,

PC: personal computer. (b) waveform of the lasing ruby laser.
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