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LetB = {x = (x1, x2) ∈ R2 : |x| < 1} denote the unit disk and ∂B be its boundary.
We further introduce the following notation for the cylinder Z = {(s, α) ∈ R2 : s ∈
(−1, 1), α ∈ [0, 2π)}. Unit vectors ξ = (cosα, sinα), η = ξ⊥ = (− sinα, cosα),
α ∈ [0, 2π) and s ∈ R define a line Lξ,s = {x ∈ R2 : x = sξ + tη, t ∈ R}.

The ray transforms P(j)
m : Hk(Sm(B)) → Hk(Z), m > 1, 0 6 j 6 m, of a sym-

metric m-tensor field w(x) =
(
wi1...im(x)

)
∈ Hk(Sm(B)) are given by

[
P(j)
m w

]
(s, α) =

√
1−s2∫

−
√
1−s2

2∑
i1,...,im=1

wi1...im(sξ + tη)ξi1 . . . ξijηij+1 . . . ηimdt.

For j = 0 the transform is the longitudinal ray transform, for j = m the operator is
the transverse ray transform and for 1 6 j 6 m− 1 the ray transform is called mixed.

We consider the integral geometry problem of finding a symmetric m-tensor field
or its parts provided that the ray transforms are known. In other words, we look for
the inverses of longitudinal, transverse, or mixed ray transforms applied to the tensor
field. That is, it is required to solve an operator equation of the form Af = g, where
A is a linear bounded (integral in our case) operator, f is an unknown symmetric
m-tensor field and g is a known right side, which is the initial data of the problem.

In to the singular value decomposition method for inverting operators, the operator
A is represented as a series of singular values and basis elements in the space of images.
Then the (pseudo)inverse operator is represented, using singular functions, as a series
of similar structure with preimages of the basis elements and the inverse of the singular
values. The decompositions have been constructed for the operators of ray transforms
of vector [1, 2] and 2-tensor [3] fields. In the current report the proposed solution
of the problem in the m-tensor case is based on the possibility of representing the
corresponding fields using potentials, which are constructed as a product of harmonic
functions and classical orthogonal polynomials, as in [1, 3].
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