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Extended Abstract:

A quantum  topological network model that allows for the production of energy through the employment of vacuum electromagnetic currents form is based upon foundational principles of topological geometrodynamics (TGD) [Pitkanen, 1995a, b].  Such a production photon-factory would have the capability of drawing upon a seemingly inexhaustible supply of what in TGD formalism is a “vapour phase” of photons.  Particularly in the presence of Bose-Einstein condensate photons, it is theoretical possible to convert these “vapour phase” entities into condensed or otherwise manifest, individuated particles that can then be harnessed and transformed into useful kinetic energy by more traditional means.  The problem of how to control the dynamics of transferring this energy into a useful and regulatable kinetic form, such as may be employed within an ion drive or any number of alternative propulsion methods, is significant.  involving issues of developing coherence and resonance among locally chaotic and asynchronous systems.  This difficulty may be solvable through the adaptation of algorithms and models developed for synchronizing heterogeneous nonequilibrium oscillator networks.

TGD presents a view, similar to certain string models, of spacetimes as surfaces within an 8-dimensional space H that is a product of Minkowski space future lightcone M+ 4 and a complex projective space CP2.  Boundary conditions and relations between 3-spaces and wormhole-like channels connecting these entities are understood by the TGD model to allow for topological merging and adherence, akin to the condensation process in classical physics,  of free elementary particles to the background surface of the larger-scaled entity.  There is a corresponding evaporation or “vapour phase” process and this process of evaporation and freeing of particles from a bound condition is tantamount to the breaking of quantum entanglements through the measurement process and act of final determination that renders a system into a classical state.

There are mathematical suggestions for the possibility that a resonant-like activity generated among vacuum electromagnetic currents could create coherence within a population of “vapour phase” photons and that the capture into an electro-mechanical propulsion system may provide a source of energy which can be converted into a form useful for the propulsion and acceleration of a space craft.  Quantum-coupled electromagnetic and gravitational fields are proposed by the TGD model, such that result in vacuum electromagnetic fields with a vacuum gauge current instead of a current composed of elementary particles.  The vacuum gauge current enables coherent states of photons and the presence of nonlinear waves associated with lightlike vacuum currents for which the coherent state arises in a resonant-like manner.  A presence of Bose-Einsten condensates of photons in a nearby spacetime sheet external to the coherent-state generator would allow for a transfer of photons from that sheet into a vapour phase.  The prerequisites can be summarized as follows:

(a) Spacetime regions with classical gauge fields with nonvanishing lightlike vacuum electromagnetic currents generating coherent photons

(b) Induction of topological condensation of vapour phase photons through presence of BE condensates

(c) Controllable transfer mechanism for creating a continuous flux of photons from the vapour phase region

An emission of coherent light from a region not containing charged particles would be a clear indication of vacuum current presence.  Whether this entire process, if it is feasible, could generate enough useful energy for spacecraft propulsion is a major open question.  However, it does appear that in the least such a mechanism could provide for some type of quantum communication with storage of information in both phase and intensity of the coherent emf and with the vacuum currents acting as quantum antennae.

An examination of certain models known as quantum cellular automata and networks (QCAM, CLAN) [Dudziak, 1993] and synchronized heterogeneous dynamical networks (SHDN [Chinarov, 1998] may provide some further insight into how the suggested stimulated coherent production of photons might be initiated, controlled, and stabilized in an application for space travel or communication.
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