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Of fundamentalimportancein the spectroscopy of dilute speciesis instrumentalsensitivity. In laserabsorptionspectroscopy,
extremelyhigh sensitivity is possibleand is fundamentallylimited only by shotnoise,the statisticalnoisethat arisesfrom counting
photons.Shotnoiselimited performanceis difficult to reachdueto large fluctuationsin the intensityof lasers.This additionalnoise
hasan approximately1/f dependenceandcanbe loweredby encodingthe experimentalsignalat high frequency with a modulation
technique.In orderto escapethis noisecompletely, modulationfrequenciesgreaterthan1 MHz mustberealized.

Heterodynespectroscopy is a techniquethat relieson phasemodulationof laserradiationwith anelectro-opticmodulator. This
techniqueis oneof the few methodsthat canencodetheexperimentalsignalat frequenciesgreaterthan1 MHz andhasbeenapplied
to visible andnear-IR lasersin thepastwith greatsuccess.In this talk we reporttheuseof heterodynespectroscopy in themid-IR and
discusstheadditionalchallengesof implementingit in themid-IR. We demonstrateinfraredheterodynemodulationwith thestudyof
velocity-modulatedmolecular-ion absorptions,wherewe havedetectedabsorptivitiesaslow as
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@ 1 Hz bandwidth.


