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Turbid media refers to disordered media such as colloidal suspensions
that generate extensive multiple scattering of the incident light. What are kighly turbid media?

Turbidity is described by the attenuation coefficient a (see inset on right).

For example, the value of a for milk in the visible/near-IR frequency band
varies between 40 cm' (skim milk) and 125 cm-! (whole milk), while for
highly turbid media such as biotissue and crude petroleum « lies between
800 and 1500 cm-"

The attenuation coefficient « is directly related to the imaginary part of the
refractive index, and is determined by a transmission measurement as

indicated in the inset on right. The real part of the refractive index is the L = sample length
“usual refractive index” arising from the bending of light at the surface, and
Is determined by measuring the critical angle for total internal reflection (TIR). IRt R

o = attenuation coefficient

The problem is that for highly turbid media the critical angle does not exist and, further, almost no light transmits
through samples as thin as ~ 0.1mm. We developed a new theoretical model for TIR that enables us to potentially
make a first-ever accurate measurement of the refractive index and attenuation coefficient of a turbid medium.
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