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The tomographical reconstruction of the internal structure in high scattering media (HSM) is an important problem of modern physical optics [1,2]. The radiation transport equation (RTE) is most general way for description of interaction between radiation and medium [3,4]. The most important characteristics of scattering medium included in radiation transport equation are radiation absorption coefficient 
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 and angle differential radiation scattering coefficient (nonhomogenius scattering indicatrix) 
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, where 
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 is a point of the medium, 
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 are directions of the photon before and after scattering respectively. Thus in most general problem formulation it is needed to reconstruct two independent functions of three variables 
[image: image6.wmf](

)

)

(

r

a

r

m

 and four variables 
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. Nevertheless in this formulation the problem becomes too difficult for solution and interpretation, therefore there are considered more simple models and consequently more simple objects for the reconstruction. 

In our view there is perspective the approach based on the model "The scattering straight back" [5], reducing the process of the single scattering to a backscattering by redefinition of absorption, scattering and extinction coefficients. It is possible to write the stationary RTE in the single-velocity approximation as follows:
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where 
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 is a photons flux density in a point 
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 for photons which move in a direction 
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 is a radiation source distribution function and 
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 is an extinction coefficient.

We shall consider only those photons, which move along an axis of the initial ray. As the returning of photons, scattered away from the axis, to the motion along the axis is low-probability event, it is possible to consider, that the process of photon scattering is reduced to a backscattering along the axis. We shall name such approximation as "scattering straight back" (SSB). It is natural, that on the axis there are only two fluxes of photons, which move in direct and in back directions. Thus we are principally not interested in photons, which are not being near-axis and therefore we must to provide the discrimination of off-axis photons at the detecting.

For a mathematical writing of the formulated approximation it is necessary to use the delta-function of angular variables 
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 – 2-D delta-function on the surface of the unit sphere. It has the name "The surface delta-function" [4]. Thus, the main assumption of the SSB-model for the scattering indicatrix can be written as 
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where 
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 is a scattering coefficient of SSB-model. In this model for energy balance saving it is possible to consider the photons scattered away from the axis as absorbed. Therefore the absorption coefficient 
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 must be increased, and it is necessary exchanged with some coefficient 
[image: image18.wmf])

(

r

m

a

r

, which is an absorption coefficient of SSB-model. It is convenient also to introduce an extinction coefficient of this model 
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. Thus, all introduced quantities have the clear physical sense, and the integral-differential RTE (1) reduces to the differential partial equation
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As in the usual tomographical measurement scheme there is not to simultaneously reconstruct two unknown functions 
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, the additional assumption is necessary for reducing unknown quantities. For example, it is possible to consider one of these functions is known including the case that it is equal to a known constant. The similar way was used for deducing exponential Radon transform [5]. Other way is a postulation of the functional connection between 
[image: image23.wmf](

)

r

r

m

 and 
[image: image24.wmf](

)

r

s

r

m

. Let's assume, that spatially non-uniform scattering and extinction coefficients are connected by a ratio
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where 
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 is not dependent on coordinates coefficient. Such scattering medium we shall name as proportional scattering medium (PSM). The substantiation of the assumption (4) can be a representation about absorbing-scattering centers that are non-uniformly distributed in space. Each of these centers can absorb and scatter the photon with some probability. Then both the absorption coefficient and scattering coefficient should be proportional to the same density of such centers. Combining (2) and (4), we shall receive a ratio determining PSM:
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Then RTE reduces to
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Let's remark that the equations (3) and (6) is not approximated but exact RTE for HSM with the property (2) and (4) in contrary to other models, for example, to the diffusion approximation.

The equation (6) has the exact solution, and on the base of PSM-model there was developed the exact tomographical algorithm for a reconstruction of an unknown function 
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 [5].
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