


QuantumStatisticalTheories

ofSpontaneousEmission

andtheirRelationtoOtherApproaches

G.S.Agarwal

Contents

1.Introduction2

2.InteractionHamiltonian4

3.Weisskopf-WignerMethod9

4.Heitler-MaMethod14

5.Goldberger-WatsonMethod17

6.QuantumStatisticalMethod:MasterEquations25

7.QuantumStatisticalPropertiesoftheRadiationField38

8.LangevinEquationsCorrespondingtotheMasterEquation(6.53)andac-Number

Description43

9.PerturbativeResults54

A)SmallSamples54

B)LargeSamples55

TransitionsS2-S1=0,S^iN56

TransitionsS2-S1=-l.S1=|TV57

10.SpontaneousEmissionfromaSingleTwo-LevelAtom60

11.SpontaneousEmissionfromTwoTwo-LevelAtoms63

12.EmissionfromaSystemofHarmonicOscillators66

A)InitialExcitationGivenbye(O)=|{zo}><{zo}|71

B)InitialExcitationGivenbytheFockStatet/>m71

13.EmissionfromaSmallSampleofTwo-LevelAtoms;MasterEquation:Exact

Solution73

14.EmissionfromaSmallSampleofTwo-LevelAtoms:ApproximateSolutionof

theMasterEquationandtheLangevinEquation84

15.Master-EquationTreatmentofSpontaneousEmissionfromaMultilevelAtom88

A)Three-LevelAtomwithEquidistantSpectrum93

B)Three-LevelAtomwithDegenerateSpectrum94

16.NeoclassicalTheoryofSpontaneousEmission97

17.SpontaneousEmissioninPresenceofaThermalField105

18.SpontaneousEmissioninPresenceofExternalFields108

AppendixA.RoleofRotating-WaveApproximationinSpontaneousEmission..115

AppendixB.Mori'sGeneralizedLangevin-EquationTreatmentofSpontaneous

Emission118

AppendixC.Steady-StateSolutionoftheMasterEquationsfromtheViewpointof

Microreversibility123

References126

ClassifiedIndexofAuthorsandTitles.Volumes36-70131


	page1
	page2

