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In 1993,we reportedobservationsof the infraredabsorptionspectraof D � with a differencefrequency lasersystemin the frequency
rangesaround3600 cm�

�
(3�
���	� ��
 3�

����
) and 3900 cm�

�
(3� 
 3�

����
)a. The observed line shapesexhibited a broadnon-

Maxwellian velocity distribution, andthe line shapesdependedon the rotationalstates.At that time, the line shapesandthe widths
werenotcompletelyunderstood.Herewe presentamoredetailedandconsistentanalysis.
Most linesof the3600cm�

�
bandappearto beasuperpositionof two components, broaderandnarrower features,for sometransitions

with anoppositephase.Froma broaderflat-toppedline profile, it is concludedthatD � carriesexcesstranslationalenergy of 0.4eV and
is formedthroughthedissociativerecombinationreactionof D �� with electrons.Therotationaldependenceof theline shapesof the3600
cm�

�
bandis broughtaboutby acompetitionbetweenthepredissociationin the3�

� � � � stateandtheradiativedecayin the3�
�  �

state.
Theshorterlifetimesof the3� complex make theline shapeof the3900cm�

�
bandsimpler, a superpositionof two absorptionprofiles

with differentwidths. It is foundthatthewidthsof thelinesof the3900cm�
�

bandarelargerthanthosefor the3600cm�
�

bandlines.
Thegreaterwidthsof the3900cm�

�
bandareattributedto unresolvedspin-splittings.Attemptsto observe similar absorptionlinesof

H � wereunsuccessful,presumablydueto muchshorterlifetimes.
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