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Quantumrevivalsor autonomousrephasingphenomena(not to beconfusedwith ”photonechoes”)werefirst noticedby Eberly [1] in
numericalstudiesof atom-cavity QED andearlierstudiesof Fermi GoldenRule violation. A spectaculartype of revival phenomena,
knownasfractionalor cloningrevivals,hasappearedmorerecently[2-5] in systemswith nearlyquadraticquantumlevel structuresuchas
molecularrotors,Rydberg orbitals,Morseoscillators,andquantumdotsor particles-in-a-box.Thelatter, in particular, havebeenshown
to undergo a seeminglychaotictime dependenceandproducewhatBerry hasnameda quantumfractal. [4,5] Many aspectsof revival
phenomenacanbeexplainedqualitatively andquantitatively by following two complimentaryapproaches.[6] Thefirst approachis a
semi-classicalonethatanalyzeswave phaseandgroupvelocity by trackingspace-timebehavior of wave peaksandnodes,particularly,
thenodes.Thesecondapproachis a quantumandgrouptheoreticalonethatanalyzeswavephaseby trackinginterferenceandquantum
beatsat wavepeaksandnodes,particularlythepeaks.Eitherapproachbenefitsby physicalanalogywith resonanceof multiple coupled
pendulumsandrelatedopticalsystemssuchasdiffractiongratings.Thesemi-classicalapproachintroducesanumber-theoreticconstruct
calledthe Farey sum,a techniqueusedin chaosstudiesandnamedafter a 1800’s geologist,JohnFarey. As in studiesof classically
chaoticresonance,a Farey sumtreeprovidesa useful catalogandpredictionschemefor quantumrevivals. The quantumapproach
introducesa grouptheoreticconstructwhich is basedon dynamicgroupcharacters,in this case,of the family of cyclic or Cn groups.
Thefundamentalgroupstructureof nestedCn familiesof groupsandsubgroupsis exhibitedquiteclearly in discretemodelsof revival
dynamics.Both approacheshave deeprootsin numbertheory, particularly, Gaussianmodulararithmetic. Thepossibilityemergesfor
usingrevivalsin constructionandoperationof base-Nmemoryandprocessorsof quantumor opticalcomputercircuits.A modelof such
a circuit is shown thatusesrevival dynamicsto autonomouslyandclearlyexhibit all factorsof a small integer. [1] J. H. Eberly, Phys.
Rev. A 23,236(1981).[2] I. S.Averbukh andN. F. Perelman,Phys. Letters139,449(1989). [3] D. L. AronsteinandC. R. StroudJr.,
Phys. Rev.A 55,4526(1997).[4] M. V. Berry, J.Phys,A: Math. Gen.29,6617(1996).[5] F. Grosmann,J.M. Rost,andW. P. Schleich
, J.PhysA. :Math. Gen.30 L277(1997).[6] W. G. Harter, Phys. Rev. A (in press).


