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Singlemoleculespectroscopy revealsfascinatingfluctuationbehaviors, not observed in standardspectroscopies,for examplespectral
jumps,blinking,photonbunchingandantibunching.Weinvestigatethetheoryof timedependentfluctuationsof singlemoleculefluores-
cence.In particulartherelationbetweenspectraldiffusion,foundin many singlemoleculeexperiments,andphotoncountingstatistics.It
is shown thatMandel’s Q parameter, describingfluorescenceintensityfluctuations,is relatedto a three-timedipolecorrelationfunction
describingthe dynamicsof the moleculecoupledto its environment. Our approach,basedon linear responsetheory, generalizesthe
Wiener–Khintchineformula,whichgivestheaveragenumberof fluorescencephotonsin termsof aonetimedipolecorrelationfunction.
An exactsolutionfor

�
is found,for a singlemoleculeundergoinga simpleKubo-Andersonspectraldiffusionprocess.In theslow and

fastmodulationlimits our resultsreduceto simpleexpressionsdescribingsuperPoissonianphotonstatistics.For theslow modulation
caseourapproachdescribeswell singlemoleculespectroscopy experimentsin a low temperatureglass.
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