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CORRELATION FUNCTIONS AND ULTRASONIC DOPPLER SPECTRA IN WEAKLY INHOMOGENEOUS 
ISOTROPIC CONDENSED MATTER 

I.V. Skresanova, E.A. Barannik 
V.N. Karazin Kharkiv National University 

Svobody Square 4, Kharkov, 61077, Ukraine 
Based upon the continuum model of scattering inhomogeneities, a set of the closed-form expressions for the correlation functions and 
the spectra of ultrasound Doppler response in weakly inhomogeneous isotropic condensed matter has been derived. The influence of
the correlation among scatterers and the diffusion processes on the Doppler power spectra formed by stationary flows has been 
examined. Considering finiteness of correlation radius leads to additional broadening of the Doppler spectra and the mean spectrum
frequency tends to zero. Considering diffusion processes among inhomogeneities also results in the broadening of the Doppler 
spectra and the exponential frequency dependence of Doppler spectrum is replaced by the power law. The effects of these factors on 
the spectral width and mean frequency are established and discussed in respect to turbulent flows. The Doppler spectra for the cases
of non-stationary motion of fluid and elastic condensed matters were studied. It has been shown that nonuniform motion of scattering
inhomogeneities leads to frequency modulation of the Doppler signal and an increase in the Doppler spectrum width. Closed-form 
expression for the integrated power of the Doppler response formed by harmonically oscillated elastic matter has been derived. It is 
shown that the differentiation of elastic properties of the matter with respect to the value of vibrational amplitude is feasible using 
ultrasound Doppler method. The expressions were derived and the factors that may contribute to the spectral characteristics are
established for the cases of non-stationary accelerated movement of scatterers. It has been found that the frequency dependence
reveals solely at a finite time of observation and depends on the initial phase of the accelerated movement. 
KEY WORDS: correlation function, Doppler spectrum, mean frequency, spectral width, ultrasonic diagnostics, correlation, 
diffusion, turbulence. 
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