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The inverse problem of the temperature profile retrieval in half-space z≤ 0 is based on the 
well-known emission transfer equation : 

 
 

where T(z) ie the temperature profile, TB is the brightness temperature of the 
thermal radioemission, λ. - wavelength. The Eq.(1) is an incorrect Fredholm 
integral equation of the 1-st kind and additional a priori information is necessary 
for Its solution. This information may be statistical one (interlevel covariance), or 
it may be the information on smoothness of exact solution (Tikhonov's methods). 

It is also possible to take into account, that T(z) satisfies  the  thermal  
conductivity equation. The general approach to the solution of the problem in the 
ease of one-dimensional inhomoheneous media can be based on the use of Duamel 
integral for thermal conductivity equation: 

 
 

where L is a linear differential operator which can contain the derivatives and 
functions of z.  If one knows the solution T1(z,t) of (2) with boundary conditions 

 
 

α and βare  constants,  1(t) = 1, t ≥ 0; 1(t) = 0, t < 0, the solution of (2) with 
boundary conditions 

 
 

  

can be written as 
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The substitution of  (5) in (1) gives: 

 
 

The expression (6) can be written as: 

 
 

Denoting 

 
 

the final equation can be obtained: 

 
 

 

One can see, that if we know the response T1
B(t) of the 

brightness temperature by boundary condition (1), it is 
possible to solve (9) relative b(t) and to determine subsurface 
temperature profile from (2). If we have simultaneous 
measurements of TB(t) and b(t) is possible to solve (9) 
relative d/dt T1

B(t). Then we can use this function as a kernel 
in (9) to solve this equation relative to b(t). In such 
approach there is no need in knowing of subsurface dielectric 
profiles, and only to determine the subsurface temperature 
profile according (5) thermal conductivity profile must be 
used. It is also possible to determine T1(z,t) and d/dt T1

B(t-τ) on the basis of 
numerical calculations for given thermal and dielectrical structure of the medium. 
In the case of homogeneous medium expressions for d/dt T1

B(t-τ) and inversion of 
(9) have been obtained in /1,2/. 
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