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Understandingof thespectroscopy of molecularoxygenhasbenefitedfrom many investigationsof theabsorptionandemissionspectra
from planetaryatmospheres,a numberof which we have describedpreviously at this symposium.In theprocessof line-by-lineassign-
mentof “sky spectra”recordedby astronomersusingthe Keck I andII telescopes,we have discovereda new O� bandsystemin the
380-450nm regionof theEarth’snightglow spectrum.

Sharpisolatedlinesareassignedto thesingleQ-branchof O� ( ������� ,v � =5-11)radiatingto O� ( �������� ,v � � =0-2),with intensitiesthatfollow
theJ� (J� +1)(2J� +1)exp[- B � J� (J� +1)/kT] formulafor rotationalcouplingwith ��� statessuggestedby Wilkinson andMullik en[1] for the
correspondinga� -X transitionin N � . Assignmentof linesup to J� =32allows for improvementof centrifugal distortionconstantsfor the
O� (c) state[2,3], while themeasuredpositionsof thelow J linesagreewith thosecalculatedfrom known termenergies[2-4].

Theindividual linesin the9-1 c-b bandareasintenseasany linesin theHerzberg I (A-X) or Chamberlain(A � -a) bandsat wavelengths
longer than 365 nm. Surprisingly, Herzberg II (c-X) bandemissionsare much weaker than expectedfrom previous studiesof the
terrestrial[5,6] andvenusiannightglows[7,8].
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