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A Small-Cavity Ring-Down Spectrometer for Water Isotope Measurements on The Moon
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Abstract: The amount and the origin of water on lunar surface has been paid attentions recently. In order to reveal that,
we focused on water isotopic measurements using a miniaturized cavity ring-down spectrometer(mini-CRDS). The
mini-CRDS has a Scm cavity and is operated by 1.4um DFB laser. We measured hydrogen isotope ratios for 5 water
standard samples and obtained a calibration curve. Then, we successfully obtained 6D = - 987 £ 19 %o for a D-depleted
water sample, and the SNR (signal-to noise ratio) for the HDO absorption peak was 7.17 enough higher than the
detection limit of 3.0.
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Fig.1. (a) A diagram of Cavity Ring-Down Spectrometer (b) A view of ringdown and CRDS spectrum.
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Fig.2. A Photo of mini-CRDS
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Table.1. 8D for the aqua standard samples Nol~5
No. 1 2 3 4 5

8D (%o) -987+19 -188.8+1.0 0.082+1.0 160.9£1.0 479.3+1.0
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Fig.3. A spectrum of the aqua standard sample No.1(8D=-987+19) with Voigt function fitting.
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Table.2. wavenumber of peak-1,2 and 3(at vacuum)

peak-1(HHO) 7184.10cm’!
peak-2(HDO) 7183.97cm’!
peak-3(HHO) 7183.88cm’!
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Fig.4. A calibration graph of 8D between measured and standard value
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Fig.5. Signal-to- Noise Ratio of HDO spectra
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