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a. Atomic Energy Levels and 
Wavelengths 

J. Reader E. Saloman, C. Sansonetti,  
W.C. Martin,  

J. Sansonetti, A. Kramida 

b. Atomic Transition Probabilities  W.L. Wiese D.E. Kelleher, L. Podobedova, J.R. Fuhr 

c. Spectral Line Shapes and Shifts W.L. Wiese No permanent workforce; 
Occasional contractors, guest scientists, 

collaborations 

d. Database Design and Expansion            Y. Ralchenko, A. Kramida 

e. Bibliographical Databases    A. Kramida 
 

                 

        R. Ibacache 

Compilations of Numerical Data* Recent Work In Progress 

Wavelengths and Energy Levels Be II, Ne II, III,VII, VIII, Ga, 
Rb, Xe, Ba I, II, W, Kr 

 

He I, B, F, Na, Si I,   
 Cl, Ar, K, Cs, Ba, W 

Transition Probabilities All Spectra of Na, Mg, Al, Si, Cl I,Ne 
II-IV, Fe I and Fe II, C I,II, N I, N II 

H, D, He, Li, Be, B, S, Cl, Ar,  
 

Line Shapes and Shifts 
 

Stark Broadening Parameters for non- 
hydrogenic lines 

Comprehensive Bibliographies New unified bibliography DBs for  
wavelengths, energy levels, transition 
probabilities and line shapes 

Upgraded, up-to-date bibliographies,  
seamlessly integrated with numerical  
databases 

*If the chemical element symbol is given without roman numerals, all spectra are compiled. 



NIST Databases on the World Wide Web 
(address: http://physics.nist.gov) 

 1. Annotated Bibliographic databases: 
 Transition probabilities, 1914 – 2007 
 Line Widths and Shifts, 1992 – 2007 
 Energy levels and wavelengths 1908 – 2007        NEW ! 
2. Numerical databases: 
(a) Atomic Spectra Database (ASD), Version 3.1.3 
 
 This is a new, greatly expanded database covering spectroscopic reference data for 

all chemical elements.  Light elements up to Cu (Z = 29) are covered for most states 
of ionization, heavier elements are usually represented by neutral atoms and low 
stages of ionization. 

Version 3.0.2 (2005) 
•120,400 wavelengths 
•75,700 energy levels 
•44,200 transition probabilities 
•     930 spectra 

Version 3.1.3 (2007) 
•143,800 wavelengths 
•  77,100 energy levels 
•  60,500 transition probabilities 
•       947 spectra  

http://physics.nist.gov/


NIST Databases on the World Wide Web 
– Continued 

 
(b) Handbook of Basic Atomic Spectroscopic Data (updated, 

including energy level diagrams) 
 

(c) Spectral Data for the Chandra X-ray Observatory 
 

(d) Ground Levels and Ionization Energies for the Neutral Atoms 
(updated) 

 

(e) X-ray Transition Energies 
 

(f) Electron-Impact Cross Sections for Ionization and Excitation 
(based on the binary encounter Bethe (BEB) model 

 

(g) Energy Levels of Hydrogen and Deuterium 
 

(h) FLYCHK Collisional – Radiative Code 
 

(i) SAHA Plasma Population Kinetics Database 



The NIST Reference Data Program 

• The NIST Atomic spectroscopy Data Center puts considerable 
effort into critical assessment of the data. 

 
• Only one numerical value is presented for each quantity. This 

may be either from a single source, considered to be the most 
accurate one, or from an average of several sources of about 
equal reliability. 

 
• For atomic transition probabilities (oscillator strengths), 

explicit accuracy ratings are given. 
 
• NIST data tables are limited to REFERENCE data, i.e., data of 

a certain minimum quality. 



Recently Completed Data Compilations 
(during 2006 and 2007) 

(on NIST website and/or published) 

Handbook of Basic Atomic Spectroscopic Data 
 

J.E. Sansonetti and W.C. Martin 
 
This handbook covers all elements H through Es (Z=1-99) and 
includes wavelengths and intensities for some 11,000 strong lines, 
together with energy levels and transition probabilities for persistent 
lines of all neutral and singly-ionized spectra.  The handbook is 
available on the Web and in electronic book (eBook) format. A printed 
book was published as JPCRD 34, 1559 – 2259(2005) 

Atomic Transition Probabilities for Neutral and 
Singly Ionized Iron 

 
J.R. Fuhr and W.L. Wiese, J. Phys. Chem. Ref. Data 35 ,1669-1809 (2007) 

 



Recently Completed Data Compilations - 
Continued 

Spectral Data of Gallium 
Ga I through Ga XXXI 

 
T. Shirai, J. Reader, A.E. Kramida  and J. Sugar 

 
Wavelengths, energy levels, ionization energies, line classifications, 
and intensities have been critically reviewed and tabulated for all 
stages of ionization, J. Phys. Chem. Ref. Data 36, 509-615 (2007) 

Updates for Bibliographies 
 

J. R. Fuhr, A.E. Kramida, R.. Ibacache 
 
The bibliographies on Atomic Transition Probabilities and Spectral Line 
Shapes (present versions are 8.1 and 2.0) and the new bibliography on 
energy levels and wavelengths (present version 1.0) are up-to-date and 
continuously updated. 



Major Data Compilations in Press or  
Nearing Completion  

Compilation of Wavelengths, Energy Levels and 
Transition Probabilities for W I and W II 

 
A.E. Kramida and T. Shirai, J. Phys. Chem. Ref. Data, 35,, 423-683 (2006) 

Atomic Transition Probabilities of Sodium and 
Magnesium, A Critical Compilation 

 
D.E. Kelleher and L.I. Podobedova, J. Phys. Chem. Ref. Data, in press 

(Already part of ASD) 

Atomic Transition Probabilities of Aluminum and of 
Silicon, A Critical Compilation 

 
D.E. Kelleher and L.I. Podobedova, submitted to J. Phys. Chem. Ref. Data 

(Already part of ASD) 
 

Critically Evaluated Atomic Transition Probabilities 
for Sulfur, S I through S XV 

 
L.I. Podobedova, D.E. Kelleher, and W.L. Wiese submitted to J. Phys. Chem. 

Ref. Data 
(Already part of ASD) 

 





















Work in progress on bibliographic 
databases 

1) Automation of retrieval of new papers 
2) Enhancement of rendered content 
3) Integration with Atomic Spectra Database 







Electron-Impact Cross Section Database 
(http://physics.nist.gov/ionxsec) 

 
M. A. Ali, K. K. Irikura, Y.-K. Kim, P. M. Stone  

Already in the database: 
1. Total ionization cross sections of neutral atoms and molecules, 

singly charged molecular ions (about 100) 
2. Differential ionization cross sections of H, He, H2 

3. Excitation cross sections of light atoms 
 
New results to be added by summer, 2007: 
4. Total ionization cross sections (direct + excitation-autoionization) of 

Mo, Mo+, W, W+ (joint work with KAERI, see graphs)—BEB model 
plus BE/E scaling of Born cross sections [Mo/Mo+ in Kwon, Rhee & 
Kim, Int. J. Mass Spectrometry, 245, 26 (2005)] 

5. Excitation cross sections of H2 (see graphs)—BE scaling of Born 
cross sections 

6. Ionization cross sections of Si, Ge, Sn, Pb, Cl, Br, I, Cl2, Br2, I2 

http://physics.nist.gov/ionxsec
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