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The first spectroscopicdetectionof D � H
�

was madein the infrared region at National ResearchCouncil of Canadaa, followed by
observationsof two rotationaltransitions( �����	�
���
� and ������������� ) in theTHz regionb. Polyansky andMcKellarderivedmoreaccurate
molecularconstantsandtermvaluesby combiningall theavailabledatac. However, sincethemoleculeis very light, evensuchrevised
molecularconstantsshouldbesubjectto critical tests.
Theline positionof the ������������� transitionwaspredictedto be691.705GHz by usingpreviousIR data.A backward-wave oscillator
basedsubmillimeter-wave systemwasusedfor the observation of the spectra.The D � H

�
moleculesweregeneratedin an extended

negativeglow dischargein gasmixtureof H � andD � with Ar asbuffer gasnearliquid nitrogentemperature(77K). Following numerous
efforts, in the rangeof the expectedspectralregion, we discoveredonly onesignalat 691.660440GHz that washighly sensitive to
magneticfield that wasappliedto the discharge to achieve the extendednegative glow condition. This absorptionline vanishedby
cuttingoff H � or D � gas,by inducingtiny air leak,or by raisingcell temperature.In contrastto H � D

�
, themixing ratio of H � / D � was

found to be lesssensitive in producingD � H
�

. This behavior wassimilar to thefindingsin previous IR spectroscopy at NRC��� d. The
optimummixing ratio of gaseswasfound to beH � / D � / Ar = 4 / 2 / 17 mTorr anddischargecurrentwasabout8 mA. Theobserved
line width (FWHM = 1.7 MHz) wascomparablewith theDopplerline width of themolecule(FWHM = 1.9 MHz), assumingthat the
temperatureof thecell was77 K. A setof theimprovedmolecularconstantswasobtainedby combiningall availableIR data.
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