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Light propagation through absorbing
and scattering media
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3 An evolution of the temporal distribution of an ultrashort laser pulse
passed through a high-scattering medium
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a - ballistic component
b - diffuse component for small concentrations of the scatterer

d - diffuse component for large concentrations of the scatterer



4 The mathematics of the nonstationary axial model of the light
propagation through the high-scattering medium

The flux of photons:
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v - the speed of light in the medium

Uy - the energy of the initial pulse
4 (: - modified Bessel function of the 1-st kind of the 1-st order
6(: - Dirac delta-function

n€ - Heaviside function

M=my + Mg - the radiation extinction coefficient

m, - the radiation absorption coefficient

Mg - the radiation scattering coefficient




The experimental setup block-scheme

1 - the femtosecond pulse Ti:Sa laser; 2 - the variable attenuator; 3 - the rectangular
cuvette with the model biological high-scattering media; 4 - the filter;

5 - the microchannel photomultiplier tube; 6 - the preamplifier; 7 - microchannel
photomultiplier tube management; 8 - the registration board SPC-830;

9 - personal computer; 10 - light protection module; 11 - laser power supply




6 The experimental
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" The experimental temporal distribution
of the initial laser pulse
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8 The model object of high-scattering
medium (the milk solution in the water)




9 Light propagation through scattering media
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Ol'he bimodal temporal distribution of ultrashort laser pulses passed
through HSM for different milk concentrations
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F]_The bimodal temporal distribution of ultrashort laser pulses passed
through HSM for different milk concentrations
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FzThe bimodal temporal distribution of ultrashort laser pulses passed
through HSM for different milk concentrations
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13 Conclusions

. We have investigated the evolution of the temporal
distribution at three values of wavelength.

. A laser radiation passed through a high-scattering medium
has a complicated temporal structure.

. The presented experimental setup allows observing the
bimodal temporal distribution in the narrow range of high-
scattering medium characteristics.

. As a result of our investigation we have found a narrow range
of milk concentration, in which we can observe the bimodal
temporal distribution.

. We can determine the optical characteristics of high-scattering

medium on the base of the obtained bimodal temporal
distributions.
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