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NGC 3783: 
Imagine a world 
filled with spectra 
like this…would it be 

or 



Starting with the Conclusion 

As more high-resolution X-ray spectra 
become available, the X-ray astrophysics 
community, including  

 laboratory astrophysicists,  
 observers, and  
 modellers,  

needs a common storehouse of accurate 
and complete atomic data that can be 
easily accessed in order to analyze this data.  



“the G ratio never 
seems to give the 
right temperature…”

“Is there any way to 
measure magnetic 
field strength?”

e.g., 
cooling 
functions

e.g. 
spectral 
models



A few words about ADAS 
http://open.adas.ac.uk/

•  The fusion community is, in a 
number of ways, ahead of us.  

•  ADAS (Atomic Data and 
Analysis Structure) is a  suite of 
atomic codes, analysis tools, 
and atomic data 

•  Much of this is now available 
at OPEN-ADAS 

•  Be careful of the fire-hose… 
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Accuracy of APEC, FAC 



Adding CHIANTI, SPEX… 

Note the 
issues 
when 
comparing 
UV and X-
ray lines… 



ATOMDB 
• New web site: 
http://www.atomdb.org/ 
(/beta at the moment) 
•   Describes code, physics, 

answers basic questions 
• Will have new tools to 

simplify data analysis 



Webguide will see 
some major 
advances – 
please let me 
know what you’d 
like to see in the 
‘new’ Webguide 

http://cxc.harvard.edu/atomdb/WebGUIDE/





Mg XI Region: Still missing lines… 



He-like Systems 

• All strong 
transitions 

• Different f (A) 
values lead 
to line 
diagnostics 



Line Ratio Uses 

[Left] Temperature diagnostic (triplets/singlet) 
[Right] Density diagnostic (forbidden/intercomb)



Dealing With Model Error 
“The model rates are error free.  We 

define an approximation and 
calculate the rates within that 
framework.  There is no error in these 
rates…” 



Dealing With Model Error 
“The model rates are error free.  We 

define an approximation and 
calculate the rates within that 
framework.  To our knowledge, there 
is no error in these rates…” 

But errors in the approximation method, of course, 
are beyond the scope of this statement.  It is hard 
to know the accuracy of your atomic model in any 
detail. 



Dealing with Model Errors 
•  Theoretical cross section errors tend to be 

correlated, not random 
•  Typical quoted values range from 5-30% 

for rates & cross sections. 
• Wavelengths are often 1%, or with great 

effort, 0.1%.  (Remember that at 10Å, 0.1% 
is 0.01Å, or 300 km/s) 

•  I propose running a range of test cases to 
check sensitivity of results to input errors 
and to give users some advice… 









Conclusion 

As more high-resolution X-ray spectra 
become available, the X-ray astrophysics 
community, including  

 laboratory astrophysicists,  
 observers, and  
 modellers,  

needs a common storehouse of accurate 
and complete atomic data that can be 
easily accessed in order to analyze this data.  


