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._I_:_ PROGRESS REPORT

During the period covered by this report, 9/1/89 - 6/30/90, the following

were accomplished:

(1) Collision cross sections for Cr5+ between the ground state and the

excited states 4s 2S, 4p 2po 4d 2D, 3p53d2( 1S, lD) 2po, 3p53d2(1D 2DO)

and 3p53d2(1G, 1D) 2FOwere calculated 1 using a 9-state R-matrix method2 for

the energy range from near threshold to about 20Ry. The results were
contrasted with those from NIEM3 5CC and DW.4 Significant differences

amoung the 9CC, 5CC and DW results were noted for 4s 2S, 4p 2po and 4(:1

2D, even away from the resonance energy region, which we attributed to the

importance of coupling. For the elastic and the 4f 2FOcross sections, the 9CC

and 5CC and the 5CC and 2CC results, respectively are in good agreement.

Measurement is necessary to determine the magnitudes of the various cross
sections we calculated.

(2) Using our elaborate N2+ target wave function, we performed_-;a 10-

state R-matrix calculation for excitation cross sections from ground state to the

doublet states arising from the 2s2p2 and 2s23/(/= 0, 1 and 2) configurations

"and to the 2s2p4 4p state for 1.6_<E_<15Ry.Distorted wave cross sections were
also compared and compared with the CC results. For some transitions, DW

results differ from the CC ones by as much as a factor of 2.5. We interpret the

large discrepancy between DW and CC as a manifestation of strong coupling
effects for' the e-N2+ system, lt is expected that the effects will even be more

significant for both the atom and the singly ionized ion.

(3) Historically, we have used the NMFECC computing facilities through

support frorn Oak Ridge National Laboratory, without which we could not carry

out competitive research, Consequently, we acknowledged support for the

electron excitation calculations oi the core-excited Na 1quartet states 6 and

photoionization oI Na. Both ca!culations required extensive but different target
wave functions. We have inc!uded copies of the submitted manuscripts / page
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proot showing the acknowledgements. Initially, large amounts of computer

times are required for generation of extensive C.I. target wave functions.
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