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Transport of light through living cells is a complex optical phenomenon
involving index refraction fluctuation and scattering (i.e., optical turbulence), treated with
electromagnetic mechanical theory, classically. Ray tracing through intracellular media depends on
the geometric optic effects of refractive index, transmission, and reflection, which are approximate

solutions of Maxwell"s equations. However, optical phenomena such as interference and diffraction
of light are wave mechanical, and, in the context of intracellular optical turbulence, we expect the
phase of wave functions to be significantly involved in biological cell imaging. In this study, we
use the paraxial wave equation and then derive intracellular optical properties that interconnect
between the phase of wave functions and optical turbulence inside cells. We then demonstrate to
directly reconstruct intracellular optical parameters (e.g., refractive index and attenuation
coefficient) from live cell imaging.
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