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X-Ray AstronomyX-Ray Astronomy

Major needs are Major needs are H-likeH-like, , He-likeHe-like, and , and FeFe  
(and to a lesser extent Ni) (and to a lesser extent Ni) L-shellL-shell line data line data
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DS1977aDS1977a
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Inner Shell ProcessesInner Shell Processes

FluorescenceFluorescence

AutoionizationAutoionization

Autoionization+Autoionization+Fluorescence Yield:Fluorescence Yield:
    ω=Ar/(Ar+Aa)ω=Ar/(Ar+Aa)
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Modeling NEI emissionModeling NEI emission
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Build in proper handling of autoionizing levels Build in proper handling of autoionizing levels 
to AtomDB.to AtomDB.
– Inner shell excitationInner shell excitation

– Inner shell ionizationInner shell ionization

– FluorescenceFluorescence

– Auger breakupAuger breakup

● Include levels for KInclude levels for Kββ, K, Kγγ. . 

New ModelNew Model

Palmeri, Mendoza, Palmeri, Mendoza, 
Gorczyca, Hasoglu, etc Gorczyca, Hasoglu, etc }}

}} ??? et al.??? et al.
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MethodMethod

● Large scale Flexible Atomic Code runsLarge scale Flexible Atomic Code runs

All ions, all 14 most common elementsAll ions, all 14 most common elements
● Fe data for L & K Fe data for L & K 

shell ions from shell ions from 
Eriksen+ 2013Eriksen+ 2013
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Effect of NEI ModellingEffect of NEI Modelling
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Recombining plasmaRecombining plasma

Observed in many SNRObserved in many SNR

Ozawa+ 2009, W49BOzawa+ 2009, W49B

kT_e = 1.5keVkT_e = 1.5keV

kT_i = 2.7keVkT_i = 2.7keV

**
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Recombining NEI runRecombining NEI run
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AtomDB CX ModelAtomDB CX Model

If there is neutral H If there is neutral H 
and/or He to mix with and/or He to mix with 
hot ions, charge exchange hot ions, charge exchange 
dominates!dominates!

No comprehensive model No comprehensive model 
of CX emission availableof CX emission available

Low energy: Low energy: 
400-700km/s = 1-3 400-700km/s = 1-3 
keV/amukeV/amu
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CX ModelCX Model

ε=∫ N H N ionσcx(E )dl

Assume Assume σσ
tot tot 

constant = 3x10constant = 3x10-13-13 cm cm22
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CX TestingCX Testing
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CX TestingCX Testing
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New ModelNew Model
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Queries and Questions...Queries and Questions...

● Inner shell data – better sources?Inner shell data – better sources?

● CX data – low energy model CX data – low energy model 
improvements?improvements?

www.atomdb.orgwww.atomdb.org


