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The normal species of methyl formate (HCOOCH � ) is a non-rigid molecule displaying internal rotation of its methyl group. Its mi-
crowave spectrum has already been thoroughly studieda leading to an accurate value for the height of the barrier to internal rotation:
370.9 cm �

�
. This corresponds to an

�����
tunneling splitting of a few MHz for 	�
��� . Much less is known about the mono deuterated

species HCOOCH � D with a partially deuterated methyl group.
In this paper, we present an investigation of the microwave spectrum of HCOOCH � D. This mono deuterated species also undergoes
internal rotation of its methyl group, however, due to the deuterium atom, the hindering potential no longer has three fold symmetry. Its
still displays three minima, but the minimum corresponding to the ��� -symmetry configuration is roughly 10 cm �

�
above the two other

equivalent minima. The situation is quite similar to the one in the partially deuterated species of methanol CHD � OH in whichb for the
ground torsional state three states arise: two close lying states of

���
and

��� �
symmetry and an isolated

���
symmetry state a few cm �

�

above.
In the paper the model used to account for the rotation-torsion energy levels will be presented. It makes use of the so called water dimer
formalismc which turns out to be quite convenient for this high-barrier problem. This model will be used to perform an analysis of the
frequencies of the newly measured submillimeterwave transitions in Lille. We hope to obtain an accurate value of the tunneling splitting
between the two lowest torsional states and to obtain an estimation of the energy of the isolated

� �
state.
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