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PROGRESS REPORT

The unifieddescriptionofradiativeanddielectronic
recombinationhasbeen extendedtotreatprocessesinvolvingmore
thana singlestateof theinitialion,theautoionizingresonance,and
therecombinedion,Thisextensionhasbeenpublishedin Phys.Rev.
A40, 80 (1989),!ncollaborationwithS. L. Haan:The major.
theoretcaleffort=snowcenteredonthegenerahzat=onof th=s
descriptiontoself-consistentlyincorporatetheeffectsof charged-
particlecollisionsandplasmaelectricfields.A manuscriptisin
preparationonthe influenceof relaxationphenomena,in
collaborationwithJ. CooperandS. L.Haan.Specificcalculationswill
becarriedoutfor K-shelldielectronicsatellitetransitionsin He-like
and Li-likeions,usingtheautoionizationandradiativetransitionrates
thathavebeenrecentlyprovidedbyM. Chen,at theLawrence
LivermoreNationa!Laborato.ry.Comparisonsw!llbe madebetween
thepredictionsof theconvent=onalandunifiedtheories.

The K=modelforthedielectronicsatellitespectraof highly-
chargedFe ionshasbeenincorporatedintothe muti-ion-species
transportcodedevelopedatthe PrincetonPlasmaPhysics
Laboratory,incollaborationwithM. Bitterof PPPLandP. Beiersdorfer
of LLNL.The immediateobjectiveistoproducea realisticsimulation
of theobservedFe K=spectrafromPLTandTFTR.The ultimategoal
isto identifysatellitefeaturesthatrevealtheeffectsof plasma
transportprocesses,bothcollisionalandanomalous.
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A detailedinvestigationisinprogressinvolvin;_calculationsof
thedielectronicrecombinationsatellitespectrainthe;_resenceof a
distributionof plasmaelectricmicrofields.The calculationshavebeen
carriedoutforthe lowest-lyingn=2satellites,whichareaffectedby
theelectricfieldsonlyinhigh-densitylaser-producedplasmas.For
applicationtothelower-densityconditionsinTokamakplasmas, a
numberof alternativesareunderconsiderationforevaluatingthe
recombinationratesfor Rydbergautoionizingstates,ina more_
detailedmannerthanwasdoneintheoriginaltheorypresentedin
1976byV. L.Jacobs.A manuscriptontheeffectsof electricmicrofields
onargondielectronicsatellitespectrafromthe n=2levelsisnow
undergoingfinalrevisionspriortopublicationinthe PhysicalReview
A, incollaborationwithL.A.WoltzandC. F. Hooper.

The investigationhasbeencompletedontheeffectsof indirect
processesinvolvingautoionizationresonancesforelectron-density
sensitiveline-intensityratios.The resonancecontributionshavebeen
foundtobe comparablewiththedirectelectron-impactexcitation
ratesformagnetic-quadrupoletransitionsinhighly-chargedions.The
resultsof thisinvestigationhavebeenpublishedinPhys.Rev.A 41,
1041(1980),incollaborationwithP.L. HagelsteinandM. H. Chen.
Line-intensityratioshavebeenidentifiedwhicharesensitiveto
densityinthedensityregioncharacteristicofTokamakplasmas.
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