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Low-coherence interferometry as a method for assessing
the transport parameters in randomly inhomogeneous media

D.A. Zimnyakov, J.S. Sina, S.A. Yuvchenko, E.A. Isaeva, S.P. Chekmasov, O.V. Ushakova

Abstract. The specific features of using low-coherence interferomet-
ric probing of layers in randomly inhomogeneous media for determi-
nation of the radiation propagation transport length both in diffuse
regime and in the case of optically thin media are discussed. The
transport length is determined by the rate of exponential decay of the
interference signal with the increase in the path length difference
between the light beams in the reference arm of the low-coherence
interferometer and in the object arm, containing the probed layer as
a diffuse reflector. The results are presented of experimental testing
of the discussed approach with the use of layers of densely packed
titanium dioxide nanoparticles and polytetrafluoroethylene.
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1. Introduction

During the last three decades the optical properties of micro-
and nanostructured disperse media have been a subject of
intense studies. This is caused by the prospects of creating
new materials with unique characteristics in the UV, visible,
and IR ranges on their basis. For media with a regular struc-
ture such uniqueness manifests itself in the existence of pho-
tonic band gaps [1-3], on the basis of which, in combination
with nonlinear-optical properties of the medium structure
components, one can implement principally new optical ele-
ments (e.g., selective filters, convertors of sub-picosecond
laser pulses, etc [4, 5]). The synthesis of structurally ordered
media, characterised by nonmonotonic frequency depen-
dences of effective values of permittivity and permeability and
their negative values within certain frequency intervals, pro-
vides the background for fabricating so called left-handed
media (metamaterials) in the optical range [6—8].

The interest in the optical properties of randomly inho-
mogeneous disperse materials is caused by the prospects of
their applications as high-efficiency radiation convertors in
photoelectric devices [9], as the basis for creating laser media
with disordered structure [10, 11], and the materials for pho-
tobilological applications [12].
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The optical radiative transfer in weakly absorbing isotro-
pic randomly inhomogeneous media is determined by the fol-
lowing transport parameters of the medium:

— the transport length of radiation propagation /* in the
medium, determined by the characteristic spatial scale of the
conversion of the directed radiation component into the dif-
fuse component [13];

— the scattering length / < /* (the mean distance of propa-
gation of the scattered field partial components between the
scattering events) [13];

— the effective refractive index n. [14] that determines the
phase velocity of the partial components in the medium and,
correspondingly, the coefficients of reflection of the partial
components from the boundary between the medium and the
free space.

In turn, the quantities /*, /, and n g are determined by the
radiation wavelength A, the volume fraction of the scattering
centres f in the medium, the mean size 7 and the refractive
indices of the scatterers n, and the matrix medium between
the scatterers n; (for weakly absorbing media the imaginary
parts of n, and nymay be assumed zero). The transport param-
eters of the medium characterise its properties as disperse
optical material and, therefore, the problem of their determi-
nation is one of the key problems in the synthesis of such sys-
tems with prescribed optical characteristics. One of the most
popular methods of assessing /* and / is to measure the diffuse
(Ty) and collimated (7,) transmittance of a medium layer, as
well as its diffuse reflection R4, and then to calculate the scat-
tering coefficient uy = 1// and the transport scattering coeffi-
cient w.= 1/I" by using the measurement data. For this aim
various approaches to approximate solution of the inverse
radiative transfer problem in the layer can be applied (adding-
doubling method, inverse Monte Carlo method, etc. [15-17]).
A simple and elegant method for determining /* with the use
of a laser beam, obliquely incident on the medium, was pro-
posed by L.Wang, and S.Jacques [18]. In Refs [19, 20] a
speckle-correlation method of transport length assessment in
randomly inhomogeneous media is discussed. The method is
based on the binary frequency modulation of the probing
laser radiation and the analysis of speckle-structure decorre-
lation in the scattered radiation depending on the modulation
frequency shift. In Ref. [21] and alternate approach to the
assessment of /” in unsteady randomly inhomogeneous media
using a localised coherent radiation source and spatial filter-
ing of a speckle-modulated image of the probed object surface
by means of ring filters having different radii is considered.

It is necessary to note that in the measurements of [*,
using both the Wang—Jacques method and the above speckle-
correlation methods, the obtained results also depend on 7,
which leads to the necessity of exploiting independent tech-
niques to determine this parameter. A similar problem arises,
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e.g., in frequency modulation methods [22, 23] used to deter-
mine ug and us.

To assess n, a method was proposed [24] based on the
analysis of polarisation-dependent angular distributions of
light intensity, diffusely scattered by the medium. The method
yields the values of n.y that agree with the initial data about
the structure and dielectric properties of the studied materi-
als. However, it is worth mentioning a certain complexity of
the instrumental implementation of this method, as well as
high labour consumption of measurements and interpretation
of the obtained results.

In the present paper we consider a method for assessing
the transport parameters in randomly inhomogeneous media
on the basis of interferometric probing of a medium layer
with the thickness L, used as a diffuse reflector in the object
arm of the interferometer with the low-coherence radiation
source. It is shown that, in contrast to the abovementioned
methods, the assessment of /* and n g from the dependence of
the interference signal on the beam path length difference z
between the reference and the object arms of the interferom-
eter can be obtained without any additional independent
measurements both in optically thick samples with L >> [*
and for L << [”. In the latter case the exponential decay of the
interference signal at large z is due to the existence of the radi-
ation components in the thin layer that propagate along the
layer by the distance strongly exceeding both L and /” (spa-
tially confined diffusion of radiation). To interpret the
obtained data two approaches are used, one of them based on
the effective medium model at L >> /* and the other using sta-
tistical modelling of radiative transfer in optically thin layers.

2. Experimental technique and experimental data

At present the interferometric method for analysing layered
media by means of partially coherent radiation is widely used
in biology and medicine to visualise the structure of near-sur-
face biotissue layers (optical coherence tomography, [25-28]),
as well as in metrology and material science (see, e.g.,
[29, 30]). The layered object under study plays the role of a
reflector in the object arm of a double-beam interferometer
(the Michelson scheme is commonly used), while the optical
path length of the reference beam is periodically varied (e.g.,
as a result of longitudinal back-and-forth motion of the
reflector in the reference arm of the interferometer). In the
case of using a source of partially coherent radiation the
depth of interference modulation of the output beam intensity
is maximal when the optical propagation path length of the
reference beam coincides with that of the object beam,
reflected from the boundary between the adjacent layers (i.e.,
when the optical path difference is zero). With the growth of
the path difference absolute value as a result of motion of the
reflector in the reference arm, the depth of the interference
modulation decreases to zero, and in the case of path differ-
ence exceeding the source coherence length the output signal
of the interferometer is equal to the sum of intensities of inco-
herent object and reference beams. When probing a transpar-
ent object having a layered structure, the output signal of the
interferometer is a sequence of interference ‘packets’ with the
position in the time scan of the signal determined by the depth
of occurrence of the corresponding layers in the object, and
the envelope determined by the shape of the coherence func-
tion of the used radiation source. The maximal depth of inter-
ference modulation for each packet is determined by the
amplitude coefficient of reflection of the probe radiation from

the corresponding boundary between the adjacent layers, i.e.,
by the ratio of refractive indices of the layers. The analysis of
the interference signal time scan allows obtaining the data on
the position and values of relative refractive indices of the lay-
ers in the object.

Note that in the case of traditional analysis of partially
transparent layered media the stochastic component of the
recorded signal caused by the diffuse scattering of the probing
radiation from the medium volume into the object arm of the
interferometer is a negative factor that reduces the limit of
possible depth of medium probing and leads to parasitic
speckle-modulation of the signal. On the contrary, in the
cases of low-coherence interference probing of multiply scat-
tering media, considered in the present paper, just the depen-
dence of the dominant contribution of diffusely scattered
components into the interference signal on the probing depth
is analysed.

The experiments on low-coherence probing of layers in
randomly inhomogeneous media were carried out using the
Thorlabs OCS1300SS optical coherence tomograph (the cen-
tre wavelength 1325 nm, the coherence length in air 6 mm).
The studied samples were the 100-um-thick FUM fluoroplas-
tic tape, for which the expected value of the transport length
is comparable with the sample thickness, and the layers of
polydisperse particles of titanium dioxide with the mean size
no greater than 25 nm (TiO, nanopowder for preparing the
layers Aldrich 637254, Sigma-Aldrich, USA) between glass
substrates (the substrate thickness was 1.0 mm, the layer
thickness was regulated by spacers and amounted to 200 -
250 wm). The volumetric tests of the nanopowder have shown
that its apparent density equals 0.293 + 0.05 g cm . The pass-
port values of the apparent density for the Aldrich 637254
product are essentially lower and amount to 0.04—0.06 g cm™,
which allows the assumption that the source material con-
tains a significant amount of nanoparticle aggregates, whose
mean size exceeds 25 nm. By estimate, the initial value of f'is
0.075, and after compressing the layers between the substrates
f~0.23.

Figure 1 presents the amplitude of the interference signal
versus the path length difference z for the beams in the refer-
ence and the object arm (the z values are presented for free
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Figure 1. Dependences of the low-coherence interferometer output sig-
nal on the geometric path length difference of the beams in reference
and object arms with the probed ~230-pum-thick layers of TiO, particles
and the FUM tape used as diffuse reflectors in the object arm (the ar-
rows point at the peaks of Fresnel reflection from the upper and lower
boundaries of the tape). Dotted lines show the dependences 1(z) v

exp(—z/€).
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space without taking the probed medium refractive index r.g
into account). The specific feature of the presented depen-
dences is the exponential decay of the intensity with the
growth of z [I(z) v exp(—z/£)] that takes place at path length
differences, for which the signal-to-noise ratio is greater than
one. For the studied samples the intervals of exponential
decay of the signal span over 1.5 decades. The other peculiar-
ity of the dependence in FUM samples is the peak, caused by
Fresnel reflection of the probing beam from the lower bound-
ary of the layer (the maxima of the signal, caused by the
reflections from the boundaries, are pointed with arrows).
For the layers of TiO, nanoparticles this peak is not observed,
since L >> [, According to the estimates, £ = 750 £ 30 um for
the FUM samples and 1250 £ 50 um for the layers of tita-
nium dioxide nanoparticles.

3. Discussion of the experimental results

3.1. Low-coherence interferometric probing of randomly
inhomogeneous media in the regime L >> [ *

There is an analogy between the time-domain medium
response in the regime of detecting the backscattered radia-
tion when probing the medium with a short light pulse and
the interference signal, recorded in the low-coherence inter-
ferometer with the probed medium in the object arm [31]. For
the technique used in the present paper, the low-coherence
probing with the source coherence length 6 mm is equivalent
to the pulsed-modulation probing with the pulse duration
~2x 107''s. In the diffusion approximation [13] the temporal
response of the optically thick medium layer in the regime of
detecting the backscattered radiation is described by the
expression [31]:
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Here D = ["v;/3 is the radiation diffusion coefficient; v is the
radiation energy transfer velocity in the medium; 7, is the
characteristic time of absorption (for weakly absorbing media
T, > o), L=L+1(Z+2);
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are dimensionless coefficients, determined by the reflective
ability of the layer boundaries [32]; u = cos@; 6 is counted
from the normal to the surface inside the layer; and Ry (1)
are equal to Fresnel reflection coefficients of the boundaries
for unpolarised light, the incidence angle being equal to 6.

For 7, = o and ¢ > [*/(n* D) the asymptotic behaviour of
Ry(?) is described by the exponential function Ry(z) ~ exp(~t/ty)
with 74 defined by the expression

72
g~ 23—6 3)
'l vg

In the case of low-coherence probing in media with small
material and structural dispersion, the time of light pulse
propagation in the medium is related to the path length differ-
ence of the beams in the interferometer as z = vpt ~ ct/ngy.
Hence, in the diffusion approximation

g~ 3 tarlL+ L Z ) + Zo(ne)l}?
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Analysing the case of probing optically thick layers of TiO,
nanoparticles (Fig. 1) we see that the same values of £ can be
obtained with different combinations of the parameters /*
and Z (neg) = Zy(ne) = Z(negr). In other words, to each value
of & measured in the experiment corresponds a curve [© =
@(nes) in the coordinate plane (7, /). On the other hand, for
given A and f different values of /* and n g correspond to dif-
ferent values of the mean size of the particles in the layer.
Such a relation is also described by a certain curve I* = (7).
The crossing point of the curves I” = ¢(ne) and I = y(neg)
allows the determination of the parameters n.and /*, charac-
terising the probed medium.

One of the possible ways to determine /* and n for given
A, f, and (r), as well as the refractive index of the particles and
the base medium, is to apply the effective medium model.
When this approach is used to find the transport parameters
of randomly inhomogeneous media with a large volume frac-
tion of scattering centres, merged in non-absorbing matrix
medium and consisting of non-absorbing material, one should
consider a model spatially homogeneous medium with the
complex dielectric constant e =&’ + i¢”. The unknown param-
eters ¢’ and " of the effective medium are determined from
the condition of equality between the decay coefficients for
the propagation of a plane electromagnetic wave in the real
medium and in the model one. To check this condition a cer-
tain volume of the effective medium is replaced with the
equivalent volume of the modelled scattering medium (trial
scattering centre), which consists of a randomly chosen scat-
tering particle enclosed in the shell of a matrix medium. For
isotropic randomly inhomogeneous media, consisting of
spherical and spheroidal particles, the trial scattering centre is
chosen in the form of a spherical core of the scatterer material
coated with a spherical shell of the matrix medium. The radius
of the spherical core and the shell thickness are chosen using
the data on the size of the scatterers and their volume fraction
in the modelled medium [33]. The immersion of the trial scat-
tering centre into the effective medium should not change the
conditions for the electromagnetic field propagation in com-
parison with the field propagation in the spatially homoge-
neous effective medium. In order to attain this condition,
various approaches may be applied, in particular, the
approach on the basis of minimisation of the forward scatter-
ing amplitude A(0) [13, 14] for the trial scattering centre [34].
The value of 4(0) for the given core radius and shell thickness
of the trial scatterer, as well as the dielectric constants of the
core, the shell, and the effective medium are calculated by
means of the known algorithm for solving the problem of
electromagnetic wave scattering from a sphere coated with a
shell (see, e.g., [14]). Using the recurrence procedure, the
parameters ¢/, ¢” of the effective medium are varied until the
value of A(0) nearest to zero is achieved. For polydisperse
scattering systems the criterion of minimising the value of
(|A(0)|) averaged over all possible scatterer sizes is used.

In searching for ¢/, ¢” of the effective medium, the com-
plex wavenumber k = k’+ i/2/ for the radiation, propagating
through the medium, is determined [33], which satisfies the
criterion of minimal (| 4(0)[). The effective refractive index of
the modelled medium is expressed as n.q = Rek/k, (k, being
the wavenumber of the probing radiation in free space), and
the scattering length is expressed as /= 1/(2Im k). Then, using
the found values of n. and /, the transport length /” is deter-
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mined. For this purpose the recursive procedure of minimis-
ing the difference (o) — (0, [34] is used, where (o) and (0,¢)
are the extinction cross section and the asymmetry parameter,
respectively, [14] for the trial scattering centre, obtained as a
result of averaging over all possible sizes of the scattering par-
ticles. In particular, this approach was successfully applied to
the interpretation of the results of measuring 7 and the angu-
lar width of the peaks of coherent backscattering for the
media based on densely packed TiO, particles [35].

Figure 2 presents the dependence /* = ¢(ng), correspond-
ing to the value £ ~ 1250 wm obtained in the experiment for
the layer of TiO, particles with the thickness 230 + 5 um, and
the dependence /" = (i) for the model system of spherical
particles with different values of the radius (r) and fixed f =
0.23. The dependence [ = 1(n.x) was found using the effective
medium model described above; the refractive index of the
scatterers for A = 1325 nm was taken to be ~2.75 in corre-
spondence with Ref. [36]. The crossing point for the curves
I" = @(ngy) and " = Y(ngy) yields " ~ 21.2 £ 1.3 pm and np ~
1.283 £ 0.002. The corresponding value of (r) amounts to
85-90 nm, which allows the conclusion about the dominant
contribution of nanoparticle aggregates into the scattering. In
the low-frequency limit {rf)/A — 0 the values, calculated using
the effective medium model, asymptotically tend to the value,
resulting from the Maxwell-Garnett model [14] for the
probed disperse medium (n.¢ ~ 1.250, marked by a vertical
dotted line in Fig. 2), remaining to be slightly greater than it.

I fum
60 o(ry= 60 nm
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PV . Sl ]
140 nm $100 nm
s 1 5120 nm 180 nm
"~ 160 nm
: ©=0<25200 nm
0 1 1 2 1 1
1.0 1.1 1.2 1.3 14 ng

Figure 2. Dependence /* = () (1), obtained for & ~ 1250 um (the
layer of TiO, particles, Fig. 1) using Eqn (4), and the dependence /* =
Y(ngy) (2), obtained using the effective medium model by minimising
the amplitude of forward scattering for the trial scattering centre having
the form of a spherical particle coated with a shell. The vertical dotted
line corresponds to the value of n.; that follows from the Maxwell—
Garnett model in the low-frequency limit. The points at curve (2) are
the result of calculations with different values of (r).

The measurements of /* for A = 1325 nm using other meth-
ods were not carried out; however, the obtained value can be
compared with the data on diffuse transmittance 74 and
reflection Ry from the layers of Aldrich 637254 nanopowder
with a similar f'value in the interval of wavelengths 450—1050
nm. The measurements were carried out using the Ocean
Optics QE65000 spectrometer and the Thorlabs IS236A-4
integrating sphere; the values of /* and n.g; were determined
using the inverse Monte Carlo method. In correspondence
with the obtained data, the quantity /* for this disperse system
monotonically grows from ~8.9 um at A = 450 nm to ~17.1

um at A = 1050 nm. Such a significant growth of [* with
increasing 4 is caused by strong dependence of the scattering
efficiency factor for the particles with (r)< A on their diffrac-
tion parameter 2n(r)ny, /A, where ny, is the refractive index of
the medium, containing the particles. Keeping in mind this
tendency in the behaviour of /*, one can conclude that the
value, obtained for A = 1325 nm, satisfactorily agrees with the
result of measuring 74 and R4 at smaller wavelengths.

3.2. Low-coherence interferometric probing of randomly
inhomogeneous media in the regime L < [”

For layers with L < [” the diffusion approximation of the
radiative transfer theory [Eqns (1), (3), (4)] is not valid.
Nevertheless, the results of statistical modelling of radiative
transfer show that the exponential decay of the signal ‘tail’ in
the regime of backscattering with the growth of ¢ (in pulsed-
modulation probing) or z (in low-coherence interferometry)
also takes place in this case. Figure 3 presents the probability
density functions for the values s of the path length of partial
components, obtained at different values of /*/L. The used
Monte Carlo modelling procedure is similar to that described
in Refs [37, 38]. The scattering phase function was accepted to
have the Henyey— Greenstein form that provides an adequate
description of a ‘single-particle’ scattering indicatrix for vari-
ous randomly inhomogeneous media within a wide range of
the scattering anisotropy parameter values [39]. The high-
amplitude peaks of p(s) near s = 2L at /"/L > 1 correspond to
the Fresnel reflection of the probing beam from the lower
boundary of the layer (the peaks from the upper boundary are
not shown in the Figure). The presented distributions demon-
strate exponential decay of p(s) in the region of large s. Note
that the distributions p(s) at /*/L =0.1 and 2 are characterised
by nearly the same decay rate of the exponential tail, but cor-
respond to different branches (ascending and descending) of
the dependence of £ on [” (Fig. 4).

The presence of Fresnel reflection peaks in the depen-
dence I(z) for the FUM sample (see Fig. 1) with the known
layer thickness 100 pm allowed the determination of its effec-
tive refractive index ngy &~ 1.45 that was then used in the mod-
elling. Thus, similar to the case L >> [”, in the case L < & at
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Figure 3. Probability density functions for the path lengths of partial
components of the field, scattered in randomly inhomogeneous layer in
the processes of probing with a short light pulse and detecting the back-
scattered radiation (Monte Carlo modelling) at /*/L = (1) 10, (2) 2 and
(3) 0.1. The arrow points at the peaks of Fresnel reflection from the
lower boundary of the layer (the peaks from the upper boundary are not
shown).
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Figure 4. Dependences of & on /* for the layer with the thickness
100 um with nyy = 1.45; (1) Monte Carlo modelling; (2) diffusion ap-
proximation [Eqn (4)].

large z the signal decreases following the exponential law 7(z)
» exp(-z/€). Figure 4 presents the dependence of & on /" for
the layer with the thickness 100 um and 7. = 1.45, obtained
from the data of Monte Carlo modelling. In the same figure
the dependence, corresponding to the diffusion approxima-
tion [Eqn (4)] is presented. The quantity Z; = Z, = Z for the
layer—air boundaries was calculated using Eqn (2); the value
of Z amounted to ~2.11. The discrepancy between the value
of &, corresponding to the numerical solution of the transport
equation (Monte Carlo modelling), and the overestimated
value, given by the diffusion approximation, becomes unac-
ceptable (greater than 10%) at /*/L > 0.25. Using the experi-
mentally determined & ~ 750 um for the FUM sample, the
model dependence & = ¢(/*/L) allows the assessment of /™ as
115 £+ 7 um (the unacceptably small value /™ ~ 14 pm, cor-
responding to the descending branch of the dependence, was
neglected). This is in good agreement with the ratio of Fresnel
reflection peak amplitudes from the upper and lower bound-
aries of the layer (~0.19 with the contribution of diffuse com-
ponents of the signal taken into account, see Fig. 1). Assuming
the character of scattering in the layer to be near-isotropic
(which is to be valid in the near-IR region), /" ~ /, and the
peak ratio is to be exp(-2L/ [*) ~ 0.18.

Now we proceed to considering the peculiarities of propa-
gation of the scattered field partial components with s >> /" in
the layers with L << [*. The exponentially decaying ‘tail’ of
the signal in the case L << [* is due to the diffusion of partial
components with s, essentially exceeding /*, along the layer.
Let us estimate the influence of /* and n. on & in the regime
of isotropic scattering, when /* ~ /. Considering an arbitrarily
chosen partial component of the scattered radiation, propa-
gating along the layer, let us determine the relevant fraction
of the energy flux, remaining in the layer after each scattering
event. For the isotropic phase function p(6,¢) = 1/4n only
those components of the angular spectrum of the scattered
partial component will stay in the layer, for which the direc-
tions of propagation form the angle with the normal to the
layer surface exceeding the critical angle 6" = arcsin(1/n.g).
For each scattering event one can write the approximate rela-
tion between the partial component energy fluxes before and
after the Nth scattering event

0 r2n
p(0,¢)sin 6dOde I E—
W= f_(’j; Wy = ner — 1 Wy.

[ “’2 [ 5(0,¢)sin 0d6dp Tett
—m/2J0

For a large number of scattering events

—éln( Teft )]5 5
! ncsz_l ©

where z is the distance, passed by the partial component in the
layer. This model predicts exponential decay of the signal,
generated by the partial components with s >> /* propagating
along the layer. In the isotropic scattering regime

Wy ~ exp

—Nln(¢>] ~ exp
ncsz_ 1

d = [m( A )]"z*.
Iheft Vingr— 1

By means of Monte Carlo modelling the values of &/ngs were
obtained for the layers with L//* = 0.02 at different values of
the scattering anisotropy parameter g = 1 — //I" and n.g. The
results of the modelling are presented in Fig. 5 as dependences
of K=&l ngg on

r=[in( =)

In the near-isotropic scattering regime (g = 0.1) &/"ney = I,
With increasing scattering anisotropy the values of K decrease,
in spite of predominant scattering into the volume of the layer
at g — 1. This is due to the growth of the number of scattering
events N along the distance ~/"; the value of N can be esti-
mated as 1/(1 — g). In the case of strong scattering anisotropy
(g = 0.85-0.90) and n.; > 22 the value of K is virtually
unchanged with the growth of the effective refractive index of
the layer. Note that the dependence of £ on /*, as well as the
influence of n. and g on K in the case of broad-band sources
should lead to spectral selection of radiation, propagating
along the layer in the regime of spatially confined diffusion.
For the layers, consisting of Rayleigh particles (¢ << 4, a
being the particle size) a trivial shift of the spectrum of diffuse
components with s >> [” towards the long-wavelength region
should be observed. At the same time, for layers consisting of
lager particles (@ ~ 1) the increase in /” will be accompanied
by the essential growth of the scattering anisotropy parame-
ter, which should lead to a faster decay of long-wavelength
components. A definite effect is expected also from the pecu-
liarities of the medium dispersion characteristic that lead to
variations of n.y with changing 4. Note that because of small
intensities of the partial components with s >> /", propagating
along the layers with L << [*, their analysis is a difficult tech-

40

30

20

10

0

Figure 5. Dependences of K on I' = [In(new/V nZy — 1)]71 for the
layer with /*/L = 2 and ny = 1.45, the anisotropy parameter being g =
(1) 0.1,(2) 0.3, (3) 0.5, (4) 0.7 and (5) 0.9. The dashed line corre-
sponds to the case K = I (isotropic scattering in the layer).
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nical problem that requires the use of detectors with a rather
wide dynamic range.

4. Conclusions

From the presented results the conclusion follows that the
low-coherence interferometric probing of layers in randomly
inhomogeneous media is a rather universal approach that
allows the analysis of transport characteristics of the probed
randomly inhomogeneous medium at a fixed wavelength not
only for diffusely scattering media, but also for systems with
essential contribution of non-scattered and low-multiplicity-
scattered components into the recorded signal. This fact pro-
vides a background for essential enhancement of functional
capabilities of various approaches in diagnostics and visuali-
sation of randomly inhomogeneous media on the basis of
interferometric probing with broadband radiation sources.
Of significant interest are further studies of the regime of spa-
tially confined radiation diffusion along optically thin layers
of randomly inhomogeneous media, which can be interpreted
as a specific manifestation of waveguide propagation of radi-
ation in thin films with large scattering losses.
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