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\Ve have constructed a collisional-radiative model 
(CR11) for Be-like ions to calculate the spectral line in
tensities in non equilibrium ionization plasma. In the 
CR11 we take into account recombination processes from 
the ground state of aLi-like ion to the excited states of a 
Be-like ion as well as ionization process from the excited 
states of the Be-like ion (1,2]. 

The dielectronic recombination (DR)is an important 
process to determine the population densities in a low 
density and high temperature recombining plasma. We 
have calculated the DR rate coefficient to each excited 
state of Be-like ions with using the Cowan's code con
sidering the doubly excited state 2pnl and 3ln'l' (3,4]. 

In the CRJvi 'i-Ve take into account many excited states: 
2snl states with n up to 70 and 2pnl states which are 
below the ionization threshold (e.g. n :::; 6 for N e6+), 
because cascades from upper levels to lower levels are 
important for recombining plasma as well as high tem
perature ionizing plasma. Using the CR11 we have cal
culated the population density of each excited state, the 
spectral line intensities, and the radiative power loss for 
Ne6+ and Fe22+, especially for low temperature plasma. 
Figures 1 and 2 show the radiative power loss per elec
tron per ion by line radiation (bound-bound transition) 
as a function of the electron density. The collisional 
excitation from the metastable state 2s2p 3P is impor
tant for intermediate density region even for recombining 
plasma. This is ,one of the characteristics of Be-like ions. 
This effect is clearly seen in the power loss at low temper
ature for both N e6+ and Fe22+ ions in Figs.1 and 2. The 
power loss is dominated by the resonance line, 2s2 1 S -
2s2p1 P, in ionizing plasma, but by n = 2 - n' ( n' ~ 3) 
transitions such as 2s2p3P - 2s3d3D in recombining 
plasma. In recombining plasma, the power loss by 
bound-bound transitions is larger than those of the DR 
satellite lines and free-bound transitions by radiative re
combination. The radiative power loss in non equilib
rium ionization plasma is then obtained as a combination 
of two plasma components: { Ptoss (ionizing)n(Be-like) + 
Ploss(recombining)n(Li-like) }ne. 

vVe have also examined the effect of the radiative re
combination process from the excited state, 2p2 P, of Li-

· like Fe ions to the 2pnl states of Be-like Fe ions, assuming 
arbitrary population densities of the state 2p2 P. Prelim
inary results show that the population density of 2pnl 
states are enhanced significantly by this process. This 
indicates necessity to take into account the DR process 
from the excited state as well. Because, the DR rate co-

efficicnts from the 2p2P state becomes larger than that 
from the ground state of the Li-like ions at higher tem
perature [5]. 
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Figure 1: Radiative power loss per electron per ion for 
Be-like Fe ion as a function of then electron density. Ion
izing plasma component and recombining plasma com
ponent are shown. 
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Figure 2: The radiative power loss per electron per ion 
for Be-like Ne ion as a function of then electron density. 
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