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Thereis along history of developmentof submillimeterwave radiationsourcessuchasfrequeny multiplication of lower frequeny
microwvave or differencefrequeng generatiorby mixing eithermid-infraredor farinfraredlaserradiationwith microvave. However,
submillimeterwave region is still relatively unexplored. The outputpower and frequeng tunability have beenmajor difficulties in
routine applicationof the techniqueto high sensitvity spectroscop We at Ibaraki use backward-wave oscillators,phase-lockd to
stabilizedmillimeterwave sourcedy meansof GaAsharmonicmixersdevelopedby Winnewissergroupat Koln; theradiationsources
deliver relatively high power of the order of mW andwide frequeng tunability, making the systema powerful high-resolutionand
high-sensitiity spectrometer

By combiningvariousdischage sourcesuchasa hollow cathodeandanextendedhegative glow dischage cell with doublemodulation
technique we investigatedsubmillimeterwave spectraof free radicalssuchas CH, TiC4, HCS, FCO andNCS andions like CoHy,
H,COH* andDyH* in the pastseveral years. Among thesespeciesDoH™ is particularlyinteresting. Although the astrochemical
significanceof HE andits singly deuterategpeciesH. D, is widely recognizedndextensiely investigated spectroscopimnformation
onthedoublydeuteratedpeciesP:H™, hasnotbeenasextensie. Thision is animportantmultiply deuteratedgpeciestself andatthe
sametime it may play a crucialrole in thechemistryof multiple deuterationThefirst laboratorydetectionof a submillimeterwave line
of DoH™ will bediscussedn termsof therecentdiscoreriesof multiply deuteratednoleculesn extremecold molecularclouds.



