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X-ray acoustic interactions allowing to implement the control of X-ray parameters are widely studied. Among
the numerous researches, it is possible to highlight the ability of controlling the spatial and energy spectrum
of X-ray radiation [1] and the effect of redistribution of intensity between transmitted and diffracted beam
[2]. This paper describes the implementation of a combination of these two possibilities.
Fast control of X-ray parameters, including scanning diffraction conditions and controlling by times much
shorter than possibilities of traditional approaches, is a very relevant scientific task. It will be shown that
overcoming of limitation of traditional approach, such as complex goniometric systems, possible by using of
non-mechanical adaptive X-ray optic elements, such as X-ray acoustic resonators of longitudinal oscillations
or bimorph piezo-actuators. It allows fast and precise variation of X-ray diffraction parameters, varying the
angular position of the X-ray beam and controlling its wavelength. Description of schemes and elements for
fast tuning of beam parameters will be given.
The effects of the redistribution of intensities between the diffracted and transmitted X-ray beams under the
conditions of excitation of resonant acoustic thickness oscillations in quartz crystals were investigated. It has
been established that the effect of increasing the intensity of a diffracted beam almost linearly depends on the
amplitude of ultrasound (the FWHM of the rocking curves does not change at the same time) and is observed
for all the studied reflexes.
The time characteristics of the observed effects upon excitation and relaxation of ultrasonic oscillations were
investigated for the first time: the process of increasing intensity takes about 250 microseconds, then its oscil-
lation is observed for about 1 millisecond, and the process of complete relaxation takes about 1.5 milliseconds.
Preliminary design of elements combining thickness and longitudinal oscillations are considered, several
schemes of implementation are proposed. The effect of intensity redistribution in Potassium and Rubidium
hydrogen phthalate crystals, which are emerging materials for creating a two-frequency element, was studied
for the first time.
Prospects of implementation of such methods and elements at synchrotron radiation as well as laboratory
sources will be discussed.
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