
QUANTUM VOICEPRINTS: WAVE DECOHERENCEAND REVIAL IN MODEL ROTOR SYSTEM AND LEVEL
CLUSTERDYNAMICS

DAVID NORRISandWILLIAM G. HARTER , Department of Physics,University Of Arkansas, Fayetteville,
AR 72701.

Computergraphicsimulationsof quantummechanicalinterferencepatternsprovideaninsightful visualizationof atomicandmolecular
Fourierproperties.A simpleBohr-ring rotormodelexhibitserextraordinaryspace-timeprobabilitypatternsfor orbitingelectronsastheir
amplitudesevolve in time. Nodaldynamicspresentthemostsalientobservables:instancesof low or zeroprobabilityevolve througha
seriesof coherentlocalizationrevivalsin betweenvariouskindsofde-localization.Priorstudiesof systemswith linear(harmonic-optical)
or quadratic(Bohr-Schrodinger-Newtonian)dispersionfunctionsgivesreliabletimetablesfor their revivals.Wenow expandthiswork to
systemshaving moregeneraldispersionfunctionssuchasmayoccurin certaintypesof molecularrotorswith rovibronic level clusters.
It maybephysicallycontrollablein quantumdotor fiberopticsystems.Beginningwith acombinationof thelinearandquadraticterms,
we discussgeneralmethodsfor determiningor producingdifferentkinds of revival timetables. The possibility of having ”designer
dispersionfunctions,” which exhibit uniquequantumproperties,might provide a crucial link in creatingworking quantumcomputing
systems.


