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In 1993, we reportedobsenationsof the infrared absorptionspectraof D3 with a differencefrequeny lasersystemin the frequeny

rangesaround3600 cm ! (3s24; «3p?E’) and3900cm ! (3d «+3p?E’)®. The obsened line shapesexhibited a broad non-
Maxwellian velocity distribution, andthe line shapesiependedn the rotationalstates. At thattime, the line shapesand the widths
werenot completelyunderstoodHerewe presenta moredetailedandconsistenainalysis.

Mostlinesof the3600cm™! bandappeato beasuperpositiorof two components broadermndnarraver featuresfor sometransitions
with anoppositephase Froma broadefflat-toppedine profile, it is concludedhatD3 carriesexcesstranslationaknegy of 0.4eV and
is formedthroughthedissociatre recombinatiomeactionof D7 with electrons Therotationaldependencef theline shapef the 3600
cm ! bandis broughtaboutby a competitionbetweerthe predissociatioin the 3s2 A} stateandtheradiative decayin the3p%E’ state.
The shorterifetimes of the 3d complex malke theline shapeof the3900cm™! bandsimpler a superpositiorof two absorptiorprofiles
with differentwidths. It is foundthatthewidths of thelines of the3900cm™! bandarelargerthanthosefor the3600cm ™! bandlines.
The greatemwidths of the 3900cm~! bandareattributedto unresohed spin-splittings.Attemptsto obsene similar absorptionines of

Hs wereunsuccessfupresumablydueto muchshorterifetimes.
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