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Themethodsof IR-UV hole-filling spectroscopy (HFS)andIR-inducedpopulationtransferspectroscopy (IR-PTS)areintroduced.Both
methodsutilize (i) selective infrared excitation of single conformationsof a flexible moleculein the early portionsof a gas-phase
expansion,(ii) collisionalre-coolingof theexcitedpopulationinto its conformationalminima,and(iii) conformation-specificdetection
with asecondlaserdownstreamin theexpansionusinglaser-inducedfluorescence.Theconformationthatabsorbstheinfraredradiation
hasa fraction of its populationreceiving this additionalenergy (approx. 40 kJ/mol), therebycreatinga

�

hole
�

in its groundstate
population.This additionalenergy is availableto theexcitedmoleculesfor conformationalisomerization.In HFS,theinfraredlaseris
fixedon aninfraredtransitionwhereselective excitationof a singleconformationcanoccur, while theUV laserusedfor LIF detection
is tunedthroughthe vibronic transitionsdue to the variousconformers. The differencein LIF signalwith andwithout the IR laser
presentreflectsthechangein populationof thevariousconformersinducedby theinfraredlaser. Theconformationchosenfor excitation
will have its UV transitionsappearingasdepletionsin thehole-filling scan,while theUV transitionsdueto theconformationsgaining
populationwill show up asgain signals.Alternatively, in IR-inducedpopulationtransferspectroscopy (IRPTS),the infraredexcitation
laseris tunedthroughtheIR transitionsof interestwhile theUV laseris heldfixedon a uniquetransitionin theLIF spectrum,thereby
monitoringthepopulationof thatconformer. Theresultinginfraredspectrumthenreflectsthefractionalpopulationchangesinducedby
theupstreamIR laseron thedownstreampopulationof theprobedconformer.


