
Journal of Physics: Conference
Series

     

PAPER • OPEN ACCESS

Breit-Pauli electron-impact excitation collision
strengths for transitions in O III
To cite this article: S S Tayal and O Zatsarinny 2015 J. Phys.: Conf. Ser. 635 092027

 

View the article online for updates and enhancements.

You may also like
Imaging and Analysis of Neon Nova V382
Vel Shell
Larissa Takeda and Marcos Diaz

-

Investigating the Drivers of Electron
Temperature Variations in H ii Regions
with Keck-KCWI and VLT-MUSE
Ryan J. Rickards Vaught, Karin M.
Sandstrom, Francesco Belfiore et al.

-

Very Broad [O III] 4959, 5007 Emission
from the NGC 4472 Globular Cluster RZ
2109 and Implications for the Mass of Its
Black Hole X-Ray Source
Stephen E. Zepf, Daniel Stern, Thomas J.
Maccarone et al.

-

This content was downloaded from IP address 3.133.117.7 on 15/05/2024 at 23:55

https://doi.org/10.1088/1742-6596/635/9/092027
/article/10.1088/1538-3873/ab0a47
/article/10.1088/1538-3873/ab0a47
/article/10.3847/1538-4357/ad303c
/article/10.3847/1538-4357/ad303c
/article/10.3847/1538-4357/ad303c
/article/10.3847/1538-4357/ad303c
/article/10.3847/1538-4357/ad303c
/article/10.3847/1538-4357/ad303c
/article/10.1086/591937
/article/10.1086/591937
/article/10.1086/591937
/article/10.1086/591937
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuo8sHdXTciVRpAitG9mF1ynWWFWKcadknTo2BHOSaVA0YI0pV4XLXBYM7JvUDyO3jJEambLWEOhX5WetGEjpWBAnS0UVzEvdGXZoM_x-GeMzw-yiwFEqDMhi_JnU3nnQX_ipU5d-u_7ZAm89iZMyiCIszyatudeFCBvTVN3nZ2cKJxjubj6yWFa6Lfw5aC97-hiHAXMvRhsdaUovhXPPikxEXewNcn-HWjxZoUOrAxsJPtcF6H_uIRypdCvcAO6p5JkSjsfIp9SvqsYuiySAEm1A9RQaNCLAbBD0qZ6EMUViyMinGGcYM1i2l4Fe0s7LQRlyB34339dN1Qc4SC0N_MCfSl8aI0&sig=Cg0ArKJSzEbpGHMk8a9J&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


Breit-Pauli electron-impact excitation collision strengths for transitions in O III 

S. S. Tayal
* 1

 and O. Zatsarinny
† 2

 

 * 
Department of Physics, Clark Atlanta University, Atlanta, GA 30314, USA

† 
Department of Physics and Astronomy, Drake University, Des Moines, Iowa 50311, USA 

Synopsis Collision strengths for electron impact excitation of fine-structure transitions between the first 202 fine-structure 

levels of O III have been calculated using the Breit-Pauli B-spline R-matrix method. The close-coupling expansion includes 

levels of the 2s22p2, 2s2p3, 2s22p33l (l=0-2), 2s22p34l (l=0-2) and 2s2p23l configurations. The present results considerably 

improve the existing oscillator strengths and collision strengths for O III. 

Emission lines from oxygen ions have been ob-

served in different astrophysical objects for many 

years, and the knowledge of the radiative and colli-

sion atomic parameters of oxygen ions in different 

ionization stages is crucial in modeling and under-

standing of processes occurring in the planetary 

nebulae and H II regions. The reliable theoretical 

study of low-energy electron scattering requires an 

accurate target description and a sufficient number 

of target states in the close-coupling expansion to 

achieve convergence and to account for cascade to 

lower levels. The purpose of the work reported 

here, therefore, is to perform elaborate and exten-

sive calculations for the electron scattering from O 

III by using highly accurate target wave functions 

and by including fine-structure effects in the close-

coupling expansion directly to make sure that rela-

tivistic effects are adequately accounted in the scat-

tering calculation. The present calculations have 

been carried out with the B-spline Breit-Pauli R-

matrix (BSR) code [1]. One of the distinct features 

of this code is the use of flexible term-dependent 

orbital sets in the description of both the target 

states and scattering system. This allows us to op-

timize the atomic wave functions for different states 

independently, resulting in a more accurate target 

description than those used in previous collision 

calculation.  

Figure 1 represents collision strengths for the 

fine-structure 2p
2
 

3
P0-

3
P1 and 2p

2
 

3
P1-

3
P2 transitions

in O III. A fine-energy grid has been used to resolve 

resonances in the near threshold energy region. The 

resonances make significant contributions to ther-

mally averaged collision strengths, especially in the 

lower temperature region. Generally, all recent R-

matrix calculations [2-4] agree to within 10% for 

the thermally averaged collision strengths for the 

forbidden transitions among the lowest five levels of 

the ground 2p
2 
configuration.  

For highly excited states the agreement is 

more diverse. The comparison of effective colli-

sion strengths for a set of temperatures is presented 

in figure 2 where the ratios of our results with calcu-

lation [2] are shown. We have attempted to account 

for important physical effects. The Rydberg series of 

resonances converging to several excited levels are 

found to enhance collision strengths substantially. 
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Figure 1. Collision strength for the fine-structure 2p
2
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P1-
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P2  transitions in O III.
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Figure 2. Comparison of our effective collision 

strengths with the R-matrix calculation [2]. 
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