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☺ This talk will be the easiest one in this session 🍵

What I am going to show you is…

Simple comparisons of spectra 
with different atomic codes 

• Example 1: Lines 
• Example 2: Continuum

Examples are from collisional plasma cases only. 
Comparisons are for AtomDB & SPEX only.💡
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Comparison 1: Lines

 3

• Let’s take Fe Kα as an example 
• But isn’t it already calibrated well with the Hitomi data?

Hitomi Collaboration, PASJ, 2018, 70, 12.
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• It’s true, but only partly true.

The latest codes agree with 
each other even better.

But Hitomi test was limited to CIE. 
What about NEI cases?
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Some flux disagreement 
(up to ~30%*)

*The numbers are for the latest codes (AtomDB 3.0.9 vs SPEX 3.05.00).
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Larger flux disagreement 
(up to factor of ~2*)

*The numbers are for the latest codes (AtomDB 3.0.9 vs SPEX 3.05.00).
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Comparison 1: Lines — Fe Kα spectrum
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Flux disagreement 
(up to factor of ~2*) 

Line energy offset 
(up to ~2 eV*)

*The numbers are for the latest codes (AtomDB 3.0.9 vs SPEX 3.05.00).
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Significant difference in  
the numbers of lines for 
low charge-state ions 

SPEX has not updated the 
line list for O-like or lower 
from the old MeKaL code
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~5 yrs ago: Δ ~50 eV 
At present: Δ ~20 eV

SPEX always gives higher charge state 
→ AtomDB ignores multiple ionization

(inner-shell + Auger)

Significant even with  
CCD resolution
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Comparison 2: Continuum
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• Simply compare thermal continuum emission for CIE 

• nlapec for AtomDB, cie with “ions ignore all” for SPEX 

• at solar abundance with the same ref. (Lodders+09)
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① Overestimated He-like 
Fe RRC in SPEX 3.03 
(~ +3%)

② Bumpy structure of 
Bremsstrahlung in AtomDB 
(~ ±1%)
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③ Systematic discrepancy at 
E>>kT (~+5% at E=5kT)
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③ Systematic discrepancy at 
E>>kT (~+30% at E=10kT)
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AtomDB 3.0.9 
SPEX 3.03.00

• Inter-code agreement does not always guarantee that 
the codes are correct — an example from recombining plasma

Fe-K band of SNR W49B with Suzaku Simulation experiment using LLNL EBIT (Ar-K)

Both codes under-predict high-n lines

• Lab measurements help us to identify these issues

High-n doubly excited states and DR 
transitions are ignored in the codes
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1. Simple comparisons of calculated spectra revealed 
several issues in the latest atomic codes. For example, 
• Line emission in NEI cases (low-CS line data & CSD) 
• Bremsstrahlung profiles and RRC intensities 

2. Agreement of different atomic codes does not always 
guarantee their accuracy — both codes can be wrong. 

• Simulation experiments using EBIT would be useful

Comparisons for Fe Kα are also shown in the Appendix of 
M. Sawada et al., PASJ, 2019  https://arxiv.org/abs/1903.02554  

https://arxiv.org/abs/1903.02554

