Editor’s space

DYNAMIC UNCERTAINTY AND INSTABILITY
STATE - RESONANCE

The resonance state is present in all the dynamic processes of
material systems that are characterized by mass and elasticity, when
significant external excitations are present. Depending on the type of
systems, starting with atomic structures and ending with the
macroscopic ones, including the human body psycho and
physiological behaviour, the resonance states, either are short and
without structural changes, or lead to forced variations of the elasticity
and damping parameters with the additional energy absorption. For
the material physical systems, that simulate the dynamic behaviour of equipment, industrial plants
and construction, of high-speed transport machines, as well as of the electromechanical
components, the operation in resonance mode is unstable being characterized by pulse variations
in the band-pass. In this case, the necessary energy input, from outside, when the operation state is
maintained within the band-pass, leads, inevitably, to the modification of the elastic and damping
parameters and to structural degradation processes appearance. Thus the resonance band A, as an
excitation significant parameter, as well as the specific relaxation duration 1, as an intrinsic system
parameter are in a functional correlation of the dynamic system. When the dissipation increases
Ac > 0 the relaxation duration drops with At =m / Ac, in such a way that the relation Aw At =1 is
valid, similar to the Heisenberg indeterminacy formula for subatomic particles.

It can be observed that for At — 0, when the dumping is significantly increases Ac — o, the
resonance band Aow— oo meaning that the resonance state can be achieved for any value of the
excitation pulsation as a discrete variable parameter by viscous component modification. In the
ideal case when Ac = 0, meaning that At — oo, results Aw— 0, that means that the resonance
interval is reduced to a single value that corresponds to its own pulsation.

The systems dynamic behaviour, governed by periodic functions, having as a result, either
forced vibrations, or the generation of wave propagation processes in viscoelastic medium is
characterised by doubtful operation and physical instability within resonance.

For the human beings, the psycho-sensorial and psychopathological processes of anatomic
or biomechanical order, as an expression of the temporal evolutions, can pass due to resonance to
the excitatory stimuli from the environment. Generally, the resonance states duration are limited
and is realised by the human body self protection system. The resonance states, either desired and
pleasant, or symptomatic rejected, as significant dysfunctions generators, represent the permanence
of the living life in interaction with the social, economic, politic, technologic and natural
environment.

Both the human existence and the system functional behaviour are generated by dynamic,
oscillatory, vibration or wave states or processes as genetic, hereditary and adapt precursors to
external excitations.

For these reasons and because the multitude of disturbance factors from the environment,
the human body has the self-adaptive and self-protection ability when exposed to physical
resonance states for the body as a whole or on anatomic parts. Also, the nervous sensations as well
as the external stimuli perception are characteristics of the resonance states response. The excited
systems dynamic analysis by tackling them under analytical, experimental, instrumental shape, as
well as the necessary connections with the environment is established as a major interest scientific
domain in order to highlight the response to resonance states.
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