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Benchmarking the Hesonances in Photoionization of O II
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Swnopale Study of acourabe resonant features of O IT iz crucial in predicting itz sbundances in nebular plazmaes
and for its disgnostic role. A well known large discrency exists in the predicted abundance of the ion depending
on the radiakive or collizional processes baken in bo conEideration. e will report near calulations for re=zonank
structures in photoionization of & IT whers we hayve nobed important features nob seen before, ezpecially in Lhe
lovar-energy Tegion of bhe thres fine shructure components of 272 5P of core © IOT. Thee are expected bo make
congiderable differences in the low temperature recombination. Freliminarny: comparizon of bhe near reeunltke with

experiments showre improved agreement.

A recent advancement has besn made [1]
in indusion of relakivistic two-body interactions
to the existing Breit-Panli R-matrix (BFPRM)
method [2] that indudes one-body correction
terms.  This provides sn important scope o
reexaminge meore accurakely the abormic physics
of the long-standing discrepasncy of predicted
2 11 sbundances in low tenmperature sstroplors-
cal plasmnas when calculated from collisional ex-
citakions or recormbin akions. Our calculations re-
veal sharp snd high-pesk resonant structures,
not seen before, verv close bo the ilomizaktion
threshold of the ground stake and in betwesn
the fine structure levels 3E-"'.;.Illg of the residusl ion
3 III. These could be of importance in the re-
combinakion of O IIT to O IT ak low energes and
termperalires and narrowing down the discrep
ancy in the shundances.

The new calculated struchkures are being corn-
pared with the three ss=t=s of experimental mesa-
surements carried out for the ion, two at Ad-
vanced Light Zource in Berkelew [3, 4] and one
uzing the svnchrotron rediabon source with an
improved modulator by Asrhiis University [5].
The comparizon of the new caloulation with ex-
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periment shows the presence of O 11 ions in the
ground skake 2532;1:'3[4.5';,3], and excited levels
EDE.-"B.E-.-"S aat.nu::l3;5':"1'}13'Ifg of the ground complex. In
addikion, we identifs some obssrved resonances
corresponding ko nuch higher levels of 4F, thak
iz, of 253p%*F;). These additionsl resonances
were missing in the earlier conparison [f].
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