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High Sensitive Detection of Trace Gases Using Intracavity Dispersion
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Abstract -
We propose a novel detection technique where the change of the free spectral range of a high finesse optical

cavity is monitored when an objective gas is introduced . This change is caused by the dispersion of the gas.
Since the noise level can be reaf:hed to shot noise limit, the sensitivity of | ppt (10" can be reached, about

forty times better than frequency modulation spectroscopy.
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Fig.1 Block diagram of DFM Fig.2 Change of FSR due to

the introduction of gas
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Present method FM spectroscopy

Laser Power = ImW Optical Pass = 100m

Finesse = 10000 Minimum Detectable Absorption 10
Presser = (.latm

m"\lpsg/‘yz 1

Objective Gas| Wavelength | Line Strength FWHM Sensitivity Sensitivity
A (zm) S (cm/mol) y (cm™) | FM Spectroscopy (ppb) | This Method (ppb)
CH, 1.651 8.7X10% 0.050 0.7 0.021
NO, 0.800 5.0x107% 0.073 18 051
CO 1.567 2.3X107% 0.066 36 1 0.88
CO, 1.563 1.6X107% 0.060 47 1.1

Table 1 Comparison of Sensitivity
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