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Cybernetic Measurement and Control of Coherence
| Peter Davis

Department of Physics, University of Queensland, Brisbane, Australia.

My contribution to this session on chaos and evolution is to point
to some challenging non-linear dynamical problems which arise when we

try to replace the chaos researcher with appropriate dynamics.

I have been intereated in the significance of quantum and classical
complex dynamics for coherence in optical measurement, contral‘and
computing systems. I would like to use the example of phase-locking
dynamics to suggest four issues in non-linear dynamics which I think

are important and interesting problems for the future.

Consider the model of a non-linear measurement/control device in
figure 1. A Signal Si is input for a non-linear dynamical element Fs
which 1is specified by parameters P. An output signal So 1is
characterized by a gquantity @ This characterization involves

comparison at Fg with a reference Ro derived from an input reference

Ri.

When Si is an oscillatory signal and Fs is a non-linear oscillator
or resonator, phase-locking dynamics are important for the stability
and coherence of So. A feature of phase-locking dynamics is sensitive
dependence on parameters (SDP) - this bcan be ordered SDP as for
example when locking occurs at all commensurate winding numbers on

the two-torus, or disordered SDP when locking frustration occurs, for
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