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Iintroduction

The long path (602.32 m) absorption spectra of deuterated water have been recorded in the 8800 —
11500 em' spectral region. Spectra were recorded with resolution of 0.03 cm™! and signal to noise
ratio S/N from 2100 up to 3700. The total pressure of H,O+HDO+D,0O mixtures was about 10 torr. Two
spectra with different partial pressures of water species have been recorded. Table 1 lists the
experimental conditions under which the spectra were taken. These spectra have been recently used
to study of D,O absorption in the 8800 — 9500 ecm™ region [1]. We use these spectra for analysis of
HDO absorption in the 8800 — 8100 cm™' because only 210 line positions were reported in Ref. [2].

Spectral region 8100 — 8500 cm' of HDO has been studied in Ref. [3].
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Table 1. Measurement conditions
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Fig.1. Overview of 98027 spectrum in the 8800-9100 cin! Fig.2. Example of experimental spectra at 8903 cm'!
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Data reduction and assignment

-ig. 1 shows a general view of water absorption in the 8800 — 9100 cm™' region. About 2050 lines
nave been measured In this region. More than 1860 lines were assigned to five water species.
Practically all lines of H,"O (708 lines), H,'*O (66 lines) and H,""O (31 lines) have been assigned

using well known literature energy levels [4-7]. The lines correspond to D,O transitions were assigned
In Ref. [1]. More than 630 transitions of HDO molecule have been assigned to rotation-vibration bands
correspond to 8 upper vibrational states: (012), (041), (060), (070), (121), (150), (201), and (310). The
assignment of transitions has been done using literature experimental energy levels and calculated
water linelist based on variational calculations using PES [8] and DMS [9] (PS calculation).

linelist is available on http://spectra.iao.ru.

This

Determination of experimental energy levels of HDO molecule and confirmation of lines assignment
was made using the RITZ code as well as in our previous studies of D,O molecule [10, 11]. For this
purpose we use all available line positions from microwave to visible region, including data of Refs. [2,

3, 12], and observed in this study.
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Results and comparison with literature data

Our study of HDO absorption in the 8800-8100 cm' region allows us to assign more than 440 lines
for the first time and to complete the sets of rotational energy levels of several vibrational states.
Table 2 contains a comparison of the rotational levels deduced from this study with the most
complete previous data sets [3, 12]. Columns 5, 6, 13 and 14 contain our experimental energies with
their uncertainties. Columns 7 and 15 contain experimental energies from [12] (for the (012) state)
and [3] (for the (070), (041) and (201) states). 6E (Columns 8 and 16) are discrepancies between
energies of two sets in 10 cm™ units.
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