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NIST 



National Institute of Standards and Technology 

Est: 1901 



NIST Research Laboratories 

• Material Measurement Laboratory 

• Engineering Laboratory 

• Information Technology Laboratory 

• Center for Nanoscale Science and Technology 

• Center for Neutron Research 

• Physical Measurement Laboratory 
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Physical Reference Data Program 



http://dlmf.nist.gov 



Atomic Spectra Database v.4.1.0 

MySQL 

Perl 

Java 







Compilation scheme 

• Energy levels added for Ac III, Ag III, 

At I, Bi III-VI, Cd I-IV, Cs I-II, Hf I-II, I I-

VIII, I XII-XIII, In I-V, Ir I-II, Nb I-VII, Nb 

XV, Os I-II, Pb I-II, Pd I-III, Po I, Pt I-II, 

Ra I-II, Re I-II, Rh I-III, Rn I-II, Ru I-III, 

Sb I-VI, Sn I-VI, Sr I-V, Sr XI-XII, Ta I-

II, Tc I-II, Te I-VII, Tl I-II, Y I-V, Y XII-

XIII, Zr I-II, Zr V-VI, Zr XIV.  

• Energy levels updated for 198Hg I, Ac I, 

Ag II, Ar II-III, Ar VII-XVII, Au I, Mo VI, 

W XIV, W XXIX, W XLI-LXXII.  

• Spectral lines added for Ar XII, Ar XV-

XVIII, W LII, W LIV, W LVI-LXXII  

• Spectral lines updated for 198Hg I, Ar II-

XI, Ar XIII-XIV, Mo VI, Sr I, W XIV, W 

XXIX, W XLIII-LI, W LV-LXIII, W LXV.  









Dynamic Grotrian Diagrams 









As of May 17, 2011: 

8435, 1914-2011 

6599, 1889-2011 

16574, 1802-2011 

Updated almost daily 

Automated system of article 

collection 





Saha/LTE Spectrum for Si V-X 



NLTE Databases 

• NLTE Code Comparison Workshops 

▫ Since 1996 

▫ NLTE-7: Vienna, Dec 2011 

▫ NLTE-3 and NLTE-4 results available 

 http://nlte.nist.gov/NLTE3, http://nlte.nist.gov/NLTE4 

 Ionization distributions, mean ion charge, radiative 

power losses, effective rated 

 Elements: C, Al, Ar, Sn, W, Au…. 

http://nlte.nist.gov/NLTE3
http://nlte.nist.gov/NLTE4


Collisional-Radiative Code FLYCHK 

http://nlte.nist.gov/FLY 



FLYCHK Model : simple, but complete 

• Screened hydrogenic energy levels with relativistic corrections  

• Relativistic Hartree-Slater oscillator strengths and photoionization cross-sections 

• Fitted collisional cross-section to PWB approximation 

• Semi-empirical cross-sections for collisional ionization 

• Detailed counting of autoionization and electron capture processes 

• Continuum lowering (Stewart-Pyatt) 

(n) (nl) (nlj) (detailed-term) 

FLYCHK HULLAC / FAC / MCDF 

H.-K. Chung et al., HEDP 1, 3 (2005) 



Applications to Plasma Research 
• Short-pulse laser-produced plasmas 

▫ Arbitrary electron energy distribution function 

▫ Time-dependent ionization processes 

▫ K- shifts and broadening: diagnostics 
 

• Long-pulse laser-produced plasmas 
▫ Average charge states 

▫ Spectra from a uniform plasma 

▫ Gas bag, Hohlraum (H0), Underdense foam 
 

• Z-pinch plasmas: photoionizing plasmas 

• Proton-heated plasmas: warm dense matter 

• EBIT: electron beam-produced plasmas 

• EUVL: Sn plasma ionization distributions 

• TOKAMAK:  High-Z impurities 
28eV 36eV 32eV 

SiO2-Ti foam exp 

Time-dependent  Ti K emissivities 

Tin charge state distributions 



FLYCHK: steady-state input 

1-79 



Conclusions 

• NIST actively develops a well-established 

program on atomic data collection, evaluation 

and dissemination 

• Development of atomic databases is an 

important part of this program 

• Online tools include CR code FLYCHK, dynamic 

Grotrian diagrams, Saha-LTE plotting 

• More tools to follow in the future 


