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Using a combination of Fourier-transform (FT) spectroscopy and incoherent broad-band cavity-enhanced absorption spectroscopy (IBBCEAS) [1] very small optical densities can be measured with high spectral resolution over
a wide spectral region (several hundred cm−1 ) in a small sample volume. In the near infra-red these experimental
features enable the detection of atmospheric trace constituents with high selectivity [2]. We applied FT-IBBCEAS
to a sample mixture of 8.0 mbar of D2 16 O and 12.4 mbar of pure H2 18 O in the optical cavity. The spectral range
covered was 5800 cm−1 to 7000 cm−1 at a resolution of 0.02 cm−1 . Even though the water isotope H2 18 O has been
studied before in this spectral region by different techniques with typical absorption path lengths of up to ∼100
m [3], the superior absorption sensitivity of FT-IBBCEAS in combination with D2 O being present in the cavity
results in the observation of a large number of new absorption features in the spectrum which are notably due to
the rare HD18 O isotope of water. To analyse the spectrum line-lists for each of the six possible water isotopologues
have been established using a uniform intensity threshold which gave a pool of 5547 candidate transitions. 3576
lines in the spectrum have assignments and 1971 lines are unaccounted for. The following spectral features were
identified. H2 18 O: 346 assigned from 704 above threshold, H2 16 O: 304 from 566; D2 16 O: 233 from 295 (some
of which are new); D2 18 O: 254 from 338 (all of these are new assignments). HD16 O: 1247+ from 1692; HD18 O:
1192+ from 1952, with ∼985 fully labelled, only 415 of these are listed in IUPAC (i.e. the upper state energy levels
were already known) [4,5] (+: about 250 lines are blurred between HD16 O and HD18 O).
The measurements demonstrate the usefulness of this experimental approach for spectroscopic investigations of
isotopic or very dangerous samples, electric or plasma discharges or flames.
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