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LHD plasma has recombining plasma phase when it 
ends. OV spectral lines are measured as one of moni
tored lines in LHD plasma. In order to diagnose LHD 
plasma with OV lines, we are interested in construct
ing a collisional-radiative model (CRM) for OV in re
combining plasma. Dielectronic recombination (D R) is 
one of important processes in a plasma and the state 
selective recombination rate coefficients are necessary to 
construct a CRM. Therefore we have calculated DR rate 
coefficients from the ground state of 0 5+ ion to the ex
cited states of 0 4+ ion. 

We carried out detailed calculations of radiative tran
sition rate Ar and autoionization rate Aa for the inter
mediate states 2snl, 2pnl with n = 2 - 8 and 1 :::; (n - 1), 
and 3snl, 3pnl, 3dnl with n = 3 - 6, 1 :::; (n - 1). 
The atomic energy levels and bound-state wave func
tions were otained by using the atomic structure code of 
Cowan. The perturbation theory method (MZ code) was 
also used for calculating energy and radiative transition 
probabilities. 

DR rate coefficient for an excited states f of 0 4+ is 
calculated as 

where m indicates intermediate doubly excited states, i 
and j indicate the ground state and possible states of 
0 4+ for autoionization from m states, f and k indicate 
excited states of 0 5+ ion, and g(m) is statistical weight 
of m state. 

Figure 1 shows n dependences of the DR rate coeffi
cients of final excited states 21nl' of 0 4+ ion at low tem
perature. For small n states, D:d(i, f) is affected by en
hanced Ar due to configuration mixing between 2snl and 
2pnl states. For example, mixing coefficients are large 
for 2s3d+2p3p or 2s6d+2p5p+2p4f configurations and 
D:d(i, f) of 2s3d and 2d6d are enhanced at low temper
ature, compared with 2s51 states. At high temperature, 
transitions through 3InI' dominate the rate coefficients 
and such feature caused by configuration mixing diss
appears. This phenomenon is also seen in the DR rate 
coefficients of Ne6+. The DR rate coefficients of 2s31 
and 2s5I states are enhanced by configuration mixing, 
comared with 2s4I and 2s6I states for Ne6+ [1]. 

Figure 2 shows total DR rate coefficients and our re
sults agree well with Chen's results [4]. 

'vVe have constructed a CRM for OV including these 
calculated DR rate coefficients. Preliminary results of 
the CRM show the similar feature for electron density 
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dependences of the population densities to those of the 
other Be-like ions such as NeVIl and FeXXIlI. 'vVe will 
improve the CRM model. 
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Fig. 1: Prinicipal quantum number dependences of DR 
rate coefficients of 2InI' states of 0 4+ ion at Te = lOeV. 
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Fig. 2: Electron temperature dependences of total DR 
rate coefficients of 0 4+ ion with other works[2, 3, 4]. 

References 
[1] Murakami.I., Safronova,U.I., and Kato,T. J. Phys. B 32 

(1999) 5331 
[2] Moribayashi,K. and Kato,T. NIFS-DATA 41 (1997) 
[3] Romanik,C.J. Astrophys. J. 330 (1988) 1022 
[4] Chen,M.H. Phys. Rev. A., 44 (1991) 4215 . 


