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A limitation to using optical spectroscopy for isotope ratio The calibration standards are prepared by dilution of pure - 1t
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amount fraction (approximately 1.85 umol mol™ in unpolluted sample in amount fraction. The standards are analysed by the o i S
air) leads to low signal levels that limit the measurement spectrometer for each air sample, at 1 hour intervals. ™  -39.2 — i ™
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uncertainty. The Boreas instrument is designed to improve this
by separating and preconcentrating methane from an The instrument response for each isotopologue is calibrated, —~ ~-192.5 = -185
atmospheric sample to around 550 umol mol. However, then the isotope ratio is calculated from the ratio of 5 1950 5
traceable calibration of the laser spectrometer is hindered by the isotopologue amount fractions. T T -190
availability of standard gases at this amount fraction. ‘o —197.5 0
The calibrated isotope ratios show good stability with respect to O O O MM M0 O &0 &
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We have implemented a scheme that uses gravimetric standards instrumental drift and a value that is comparable with IRMS. DT AT T P _ BT PT FT A) S A M _ QT FT AT A5
prepared from a pure methane parent to calibrate the Time of Day Time of Day
spectrometer response.
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513 5159 CH, : 550 umol mol* isotopic signature of the parent methane used to prepare the L
o mixtures. This is assigned by isotope ratio mass spectrometry. rgh et
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CH, 550 pmol mol standard the uncertainty is larger, with the increased Low >CHa
>/ contribution coming from the amount fraction of the Low *CH3D
standards. This is determined from the gravimetric preparation. Samp. 1CHs
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