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Many of NMR experimental values such as the second moment of NMR spectrum, spin-
lattice relaxation rates, the time position and amplitude of the solid echo signals, and others are
governed by the dipolar correlation function [1]:

e )= wd a, ("l {F), (1)

where a,({) are the values, which describe dipolar interactions between nuclear magnetic
moments.

The dipolar correlation function depends on the mechanism of the malecular mability and
its calculations are an important matter in researches of nuclear magnetic resonance in solids. The
model of activated molecular motions over static potential barrier leads to the well-known
Markov processes [2]. Molecular reorientations are often connected with the large structural
fluctuations in solid dynamics. These fluctuations form additional internal degrees of freedom,
which are not observed in NMR experiments and which lead to non-static potential barrier. The
processes with time dependent potential barrier are the non-Markovian process of molecular
mobility[3,4]. In the paper [5] we have shown that simple non-Markovian model of malecular
mobility with fluctuations driven by bistable process of telegraphic type explains very well the
observed temperature dependence of NMR spectra in natrolite crystal. In the present report we,
using the stochastic master equation with random transition probability matrix in two-state model,
obtained the following equation for the dipolar correlation function
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where M, is the second moment of motionally narrowed NMR line and M, is the second
moment of NMR spectrum in rigid lattice, I;F’fr] is the fluctuated part of the transition rate ¥. In
Eq.(2) () denotes the average on the stochastic fluctuations of W(r). When W(t)= 0 (the
fluctuations absent) we obtain the well known classical exponential decay of A(f) [2]. We have

calculated the dipolar correlation function h(t) for some stochastic processes: Gauss-Markovian:

Lorentz-Markovian and other ones [6]. The obtained results have been used for caleulation of the
temperature dependences of the second moment of NMR spectra, spin-lattice relaxation times

(T,,T,, ). the time position and amplitude of solid-echo signals.
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