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Equation of Radiative Transfer  Outline  

1. Research Activities of KAERI Atomic Data Center  

2. KAERI Atomic Database Updates 

3. Summary and Outlook   
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Equation of Radiative Transfer  Research Activities  

1. State-of -the -art  calculations  for  the electron -impact  ionization  and 
recombination,  and photoionization  data  which are essential in modeling  
for  laboratory  and astrophysical plasmas 

ITER wall design  

Sun  Star  SNR  

Galaxy  AGN  

2. Spectroscopic  measurement  in plasma devices and collisional  radiative  
modeling  for  analysis on the measured spectra 

Hollow  
Cathode  
Discharge  
(HCD)  

http://www.iter.org/doc/www/content/com/Lists/WebsiteText/Attachments/15/divertor_4.jpg
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Equation of Radiative Transfer  Research Activities  

1. Electron-Impact Ionization (EII)  
Å P-like  isoelectronic sequences from P to Zn 
ÅW ions (W17+  and W+) 

  
2. Dielectronic  Recombination (DR) 
Å  W45+  

 
3. Photoionization  
ÅMg -like  isoelectronic sequences from Mg to Ar (except for P ) 
 

4. Spectroscopic measurement and Collisional Radiative (CR) 
modeling  
Å He I  



5 

Equation of Radiative Transfer  Electron-impact ionization (EII)  

EII pathways  

 

Direct ionization (DI)  
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Resonant excitation-double autoionization (REDA) 
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Cross section 

Total EII cross section in an Independent Process - Isolated Resonance (IP -IR) approximation 
is given by  

Resonant excitation-auto double ionization (READI) 
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Autoionization (AI) branching ratio (BR) and double AI -BR : All of the branching ratios  
must be solved for recursively.  
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Equation of Radiative Transfer  EII for P -like ions  

REDA contribution  is 
within  about  4%  in  
rate  coefficient  

Fe11+ (3 s2  3 p 3  4S3 / 2 )  

D.-H. Kwon  and  D. W. Savin , Astrophys . J 784 ,   13  (2014 )   

7~ 50 % relative 
differences from  
previous FAC 
results  

Fe11+  
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Equation of Radiative Transfer  EII for W ions  

D.-H. Zhang  and  D.-H. Kwon,  J Phys . B 47 ,  075202  (2014 )   

[Kr] 4d104f11  

ground state  
[Kr]4d104f10 5s 
states 

[Kr]4d104f11  

states 

Experiment  
by Rausch 
et al.( 2011 )  

There  are  many  long  lived  excited  states  and  parent  ion  beams  
 are  mixed  in  ground  and  excited  states . Good  agreement  is 
shown  between  theoretical  calculation  and  experiment   

W17+   
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Equation of Radiative Transfer  EII for W ions  

D.-H. Kwon,  Y. S. Cho,  and  Y. O. Lee,  Int . J. Mass Spect . 356 ,  7 (2013 )   

W+   

Large sensitivity of DI cross section  
 to potential choices.  
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Equation of Radiative Transfer  Dielectronic  Recombination (DR)  

D.-H. Kwon  and  W. Lee,  J. Quant . Spectrosc . Radiat . Transfer,   submitted .  

W45+   


