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Quantumrevivals or autonomousephasingphenomengnot to be confusedwith "photon echoes”)werefirst noticedby Eberly[1] in
numericalstudiesof atom-caity QED andearlierstudiesof Fermi GoldenRule violation. A spectaculatype of revival phenomena,
known asfractionalor cloningrevivals,hasappeareanorerecently[2-5] in systemswith nearlyquadraticquanturrevel structuresuchas
molecularrotors,Rydbeg orbitals,Morseoscillators andquantumdotsor particles-in-a-boxThelatter, in particular have beenshavn
to undego a seeminglychaotictime dependencandproducewhat Berry hasnameda quantumfractal. [4,5] Many aspectf revival
phenomenaanbe explainedqualitatively and quantitatvely by following two complimentaryapproaches[6] The first approachs a
semi-classicabnethatanalyzesvave phaseandgroupvelocity by trackingspace-timéoehaior of wave peaksandnodes particularly
thenodes.Thesecondapproachs a quantumandgrouptheoreticabnethatanalyzesvave phaseby trackinginterferenceandquantum
beatsat wave peaksandnodes particularlythe peaks.Either approactenefitshy physicalanalogywith resonancef multiple coupled
pendulumsandrelatedopticalsystemsuchasdiffractiongratings.The semi-classicahpproachntroducesanumbertheoreticconstruct
calledthe Farey sum, a techniqueusedin chaosstudiesand namedafter a 1800's geologist,JohnFarey. As in studiesof classically
chaoticresonancea Farey sumtree provides a useful catalogand predictionschemefor quantumrevivals. The quantumapproach
introducesa grouptheoreticconstructwhich is basedon dynamicgroup charactersin this case of the family of cyclic or Cn groups.
The fundamentafroupstructureof nestedCn familiesof groupsandsubgroupss exhibited quite clearlyin discretemodelsof revival
dynamics.Both approachesiave deeprootsin numbertheory particularly Gaussiarmodulararithmetic. The possibility emegesfor
usingrevivalsin constructiorandoperatiornof base-Nmemoryandprocessorsf quantunor opticalcomputercircuits. A modelof such
acircuit is shavn thatusesrevival dynamicsto autonomouslhandclearly exhibit all factorsof a smallinteger [1] J. H. Eberly, Phys.
Rev. A 23,236(1981).[2] I. S. Averbukh andN. F. PerelmanPlys. 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. GrosmannJ. M. Rost,andW. P. Schleich
,J.PhysA. :Math. Gen.30L277 (1997).[6] W. G. Harter Phys. Rev. A (in press).



