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Relaxationof laserexcited Oz (A*E, v = 6 — 10) in collisionswith O populatesighvibrationallevelsof Oz (b' £7) andO2(a' A,).
Previouswork onthespectroscopof O, emissiongrom theEarthsnightatmospheréasenabledisto assigrthe Q-branchesf thirteen
(v',v") bandsin the(2+1)REMPIspectraof Oz (b' 7, v” = 10 — 15) andO2(a' A4, v” = 16 — 19), throughtheintermediateRydbeg
levels3dr 'SF (v = 2 — 5) and' A4 (v’ = 4,5), repectiely.

The derived spectroscopiconstantsor Og(blzj,v” = 10 — 13) agreewith our previous work. Improved valuesare obtainedfor
v” = 14,15. Our constantdor 3dr 'S} (v' = 5) arethefirst available. Our spectraare bettercalibratedand our constantgor the
v’ = 2 — 4 levelssignificantlymoreprecisethanthe 1988-1992wvork in the groupsof ChupkaandHouston.

Theenepgiesof Oz(a'A,,v” = 16 — 19) wereknown previously only to within about80cm™! from the 1995electronscatteringvork
of Allan. Thehighestlevel known accuratelyfrom nightglow spectras »” = 11. Ourspectralinalysiggivespreciserotationalconstants
and AG valuesfor thesevibrationallevels andfor 3dr *A4(v' = 4,5). The absoluteterm enegiesare uncertainby abouts cm™*
basecdbn earlierwork in thegroupsof ChupkaandHouston.
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