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High-resolution spectroscopy of nitrous acid HONO
and its deuterated species DONO in the far-infrared
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Nitrous acid (HONO) is an important source for tropospheric OH radicals. However,
the chemical mechanisms for heterogeneous production of HONO are still not well
established. In order to improve the spectroscopic knowledge of this molecule and its
deuterated species DONO, high-resolution absorption spectra in the far-infrared (20-
650 cm−1) have been recorded in our laboratory with a resolution of 0.003 cm−1,
using a Bruker IFS-120 HR interferometer, equipped with a Germanium beamsplitter
and a Helium-cooled bolometer.

Starting with predictions based on previously published studies in the mid-infrared
spectral region(1−4), we have assigned pure rotational transitions of both thecis- and
trans- isomers of HONO up to high values of theJ (>40) andKa (>20) quantum
numbers.

We also have recorded and analysed the spectra of the deuterated species of nitrous
acid (DONO) in the same spectral range (20-650 cm−1) thus completing the previous
work of Halonen et al.4 (1200-500 cm−1 and 550-300 cm−1).

For both HONO and DONO, calculations of the rotational energy levels were per-
formed using a Watson-type reduced Hamiltonian. Using previously published mi-
crowave data5 (for transitions with low quantum numbers) together with the data from



the present study, improved ground state rotational constants for all four molecules
(cis- andtrans-HONO and DONO) were determined. Such constants are indispens-
able to assess the quality of high-levelab-initio calculations and to predict the spectra
of these molecules at atmospheric conditions.
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