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The rotation model of a geoblock with intrinsic momentum was constructed by A.V. Vikulin and A.G. Ivanchin
[9, 10] to describe seismicity within the Pacific Ocean margin. It is based on the idea of a rotational motion of
geoblocks as the parts of the rotating body of the Earth that generates rotary deformation waves. The law of the
block motion was derived in the form of the sine-Gordon equation (SG) [5, 9]; the dimensionless form of the
equation is:

∂2θ

∂ξ2
− ∂2θ

∂η2
= sin θ, (1)

where θ = β/2, ξ = k0z and η = v0k0t are dimensionless coordinates, z – length of the chain of masses (blocks),
t – time, β – turn angle, ν0 – representative velocity of the process, k0 – wave number.

Another case analyzed was a chain of nonuniformly rotating blocks, with deviation of force moments from equilib-
rium positions µ, considering friction forces α along boundaries, which better matched a real-life seismic process.
As a result, the authors obtained the law of motion for a block in a chain in the form of the modified SG equation
[8]:
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that was solved using McLaughlin and Scott perturbation method. Here, δ is Dirac function. According to the
analysis, for the slow seismic process when interaction between the blocks–sources of earthquake is contributed to
by slow motion — creep, asymptotic velocity of translation of rotation deformations is c0 ≈ 1− 10 cm/s [8].

An SG-equation can have many solutions. Modeling of motion in long molecular chains [12] showed that wave
motion in those chains could be described by a soliton or an exciton solutions. Such solutions have typical “limit”
velocities matching the maximum excitation energies Emax: V01 and V02. The following conditions are valid:
0 ≤ E ≤ Emax, 0 ≤ V ≤ V01 for soliton and 0 ≤ E0 ≤ E ≤ Emax, V01 ≤ V ≤ V02 for exciton solutions; Emax

— maximum excitation energy that corresponds to highest earthquake magnitudes; E0 — excitation energy of the
entire chain of molecules (earthquake sources in a seismic belt) when V = 0.

According to the data on migration velocities of the Pacific zone earthquakes with less than 100 km hypocenter
depths [1, 4-6], the global (along the whole seismic belt) and the local (inside of strong earthquake sources)
migration relations, the maximum velocities and the related maximum magnitudes are:

M1 ≈ 2 lg V1, V1,max ≈ 1− 10 cm/s, M1,max = 8.5− 9, (3)

M2 ≈ lg V2, V2,max ≈ 4 km/s, M2,max = 8.3. (4)

The model relations for molecular chains and experimental relations for chains of earthquake sources qualitatively
agree [2], which allows interpreting migration relations (3) and (4) as soliton and exciton solutions of the SG-
equation with intrinsic limit velocities V01 = V1,max and V02 = V2,max. The maximum velocity of global migration
V1,max ≈ 1 − 10 cm/s matches the intrinsic velocity c0 within the rotation model of a nonlinear block-structure
geomedium, which permits interpretation of the latter as the limit velocity V01 of the soliton SG-equation solution.

The SG-equation soliton solutions are known to have properties relating the properties of the real elementary parti-
cles [11], and excitons are the perturbances that are transformed into regular waves on a linear approximation [12],
the P−and S−waves (seismic waves, V s) in the case discussed. Consequently, the soliton and exciton solutions
with the limit intrinsic velocities V1,max ≈ V01 ≈ c0, V2,max ≈ V02 ≈ V s, in the framework of the rotation
model may be a new type of elastic waves in solids — rotational waves [3, 7], solitary waves which are polarized
perpendicularly to a spreading direction [8]. They are responsible for particle-and-wave interactions of geoblocks
in rotation geomedia.
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