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The purpose of the lecture is to show approaches for analyzing the autoresonance
phenomenon occured in oscillating systems. A mathematical model of nuclear mag-
netization is considered as an example:
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dτ
= A(τ) sin ψ − β2r,
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dτ
= B(τ) r sin ψ − β1z,

r
[dψ

dτ
+ Λ(τ)− z

]
= C(τ) cos ψ; (β1, β2 = const > 0).

The similar systems are usually named the main resonance equations, which give a
mathematical model for wide class of oscillating systems.

The main achievement of the work is the discovery of the solution with an
amplitude unbounded increasing with time r2(τ), z(τ) ≈ O(τ), τ → ∞, for which
the Lyapunov stability is proved. Such stable solution describes the initial stage
of the autoresonance capture phenomenon for the original Bloch’s equations. The
positive coefficients β1, β2 > 0 are response for the dissipation.

The unlimited growth at infinity of the time depending factor

Λ(τ) = λ τ+O(1), A(τ) = a τ+O(1), B(τ) = b τ+O(1), C(τ) = c τ+O(1), τ →∞
is a specific feature of the problem; here λ, a, b, c = const 6= 0. The leading order
terms of asymptotics satisfy the condition on the signs: λ · a · b > 0.

It should be noted, that the considered system has a lot of solutions, which
have both a bounded amplitude r(τ), z(τ) = O(1) and an increasing phase ψ(τ) ≈
λτ2/2, τ →∞. Such solutions correspond to the absence of the autoresonance, and
they are not considered here. By this reason we do not consider the equations with
λ · a · b < 0, because in that case the amplitude is bounded for any solution.
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