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We have conductedan exhaustive astronomicalobservingcampaignaimedat developinga high-quality, uniform setof spectraof the
diffuseinterstellarbands(DIBs), with thegoalof refiningphysicalandchemicalconstraintsthatmayultimatelyhelpin theidentification
of thespecificcarriersof theDIBs. In thepresentstudywehave analyzedthecorrelationsbetweenmolecularandatomichydrogenand
fiveselectedDIBs, which includethestrongestDIB (at4428Å); threeprominentDIBs thathavebeenincludedin many previoussurveys
(
���

5780,5797,and6284);andoneDIB (4963Å) that representsa new classidentifiedby our survey asbeingcloselyassociatedwith
diatomiccarbon(Thorburn et al. 2003,ApJ, 584, 339; seealsothe Thorburn et al. paperin this symposium,presentedby T. Oka).
We find that the5780and6284Å DIBs correlatevery stronglywith atomichydrogenbut extremelyweaklywith molecularhydrogen,
suggestingthat thecarriersof thesetwo DIBs do not co-exist with H � . ThecorrelationsbetweentheDIBs at 4428,5797,and4963Å
andatomicandmolecularhydrogenaremorecomplex, but alsosuggestthatthereis nostrongconnectionwith molecularhydrogen.We
discussanempiricalpicturein whichmostof theDIB carriersform in low-densityatomicgaswhile H � andpossiblythe“C � DIBs” arise
in denserregions.Onepossiblechemicalinterpretationis thatthecarriersof thetraditionalDIBs maybeprimaryions,which wouldbe
efficiently convertedto protonatedionsby hydrogenabstractionreactionsin thepresenceof H � , whereasthecarriersof the“C � DIBs”
do not reactwith H � .

aBasedonobservationsfrom theAPO 3.5-metertelescope,ownedandoperatedby theAstrophysicalResearchConsortium.


