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/Abstract: The method of forming broadband X-ray sources is considered, A numerical experiment\
on obtaining a broadband source is performed, Software for forming broadband X-ray sources is
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Introduction
Formation of broadband sources is a task, the solution of which will allow

to create new structurally and fundamentally sources for various applications. Such
broadband X-ray sources can be used for X-ray diffraction, Laue method, X-ray
fluorescence methods and color radiography. A broadband X-ray source may be a
source with a complex anode or a source that consists of several sources: parallel
sources that simultaneously irradiate an object in an experiment; sequential sources
that will represent layer-by-layer irradiation, resulting in a broadband source.

Results and discussion
For both a source with a complex anode and multiple sources, the spectrum

formation of a broadband source is a summation of spectra, which is described by
the following expression:
=210 =Tkz Tkz, G 1

where ki Z; — is the product of constants that depend on the given parameters
of the i-th component and are independent of wavelengths; Zoi — is the initial
wavelength, for the i-th component of the source.

Thus, by summarizing the spectral intensities, there is mixing of intensities.
A broadband X-ray source, from the point of view of color radiography, is a
"white" source. Consequently, the formation of a broadband source consists in
mixing the intensities so that it is "white" as a result of obtaining the integral color.

Let it be necessary to form a broadband source in the range [11,42], then the
intensity of the source can be written in the following form:

=1 (E*E,—E*)= Iy >E=E, % 2
The spectrum width of the i-th source is the following dependence:
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where Eoz1 — is the set initial energy value for spectrum construction, equal to 100
keV.
As a result of transformations of formulas (2) and (3) we obtain the

following equation:
56 -5 -0 :

where X — is the parameter defining the tolerance on spectrum homogeneity.
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Fig 1. Formation of a multifocus broadband X-ray source

Conclusion
For a given source, the parameter X determines the energy band [E1; E2],
which forms the resulting spectrum. The solution of this equation (formula (4))
allows us to calculate a multifocus X-ray source with a broadband spectrum
(Figure 1). This method of broadband X-ray source formation was incorporated
into the developed software.
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