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SpectroWeb Development and Science Goals 
• On-line graphical database of bright spectral reference stars for reliable 

identification of optical atomic, molecular and telluric absorption features 
based on state-of-the-art detailed spectral synthesis calculations. 

• Interactively provides line rest wavelengths, log(gf)-values, damping 
constants, and central core depths. Also lists computed equivalent width 
values of evaluated lines. 

• Currently includes HERMES spectra of Procyon (F5 V), Eps Eri (K2 V), and 
Arcturus (K1 III) between 4000 and 6800 Å observed with S/N~2,000 for 
program No. 20. Also includes spectra of the Sun (G2 V) from KPNO-FTS, 
and Betelgeuse (M2 Iab) & Canopus (F0 II) from VLT-UVES. 

• Involve students in hands-on stellar spectroscopy for its development.

• Perform detailed spectral synthesis calculations to check quality 
     of atomic line input data from atomic databases and the literature. 
     Evaluate, and if required, adjust the literature log(gf)-values. 
     Measure log(gf) and investigate systematic trends in the adjustments.



  



  



  

Spectral synthesis modeling method
• Radiative transfer in LTE approximation for dwarf star atmospheres. 
• Comparative absorption line spectrum calculations with SCANSPEC 

code of: 

– Sun (G2) Teff = 5777 K, logg = 4.438 
     FTS/KPNO disk integrated spectrum, R=350,000 & SNR~2,500.

– Procyon (F5) Teff = 6550 K, logg = 4.0, [Fe/H]=-0.05±0.03 
     HERMES  50 x 20 s     (V=0m.34), R=80,000 & SNR~2,200.

– Epsilon Eridani (K2) Teff = 5050 K, logg = 4.5, [Fe/H]=-0.01±0.08 
     HERMES  20 x 160 s   (V=3m.73), R=80,000 & SNR~2,000.

• 1-D model atmosphere structures (Tgas, density, …) without 
chromosphere.

• MLT theory approximation, constant micro-turbulence velocity with 
depth.

• Elemental abundance values of Anders & Grevesse (1989), [M/H]=0.
• Equation of state includes important hydrides, C2, CN, CO, TiO, SiO, ... 
• Atomic input data from NIST (N), VALD-2 (V), Kurucz website (K), 

Topbase,  CHIANTI, … online databases.



  

Spectral synthesis log(gf) measurement method
Teff = 5777 K  logg = 4.438 



  

Spectral synthesis log(gf) measurement method
Teff = 5050 K  logg = 4.5 



  

Spectral synthesis log(gf) measurement method
Teff = 6550 K  logg = 4.0 



  

Iterative log(gf) measurement of 911 neutral lines 

483 Fe I  lines



  

Measured vs. literature log(gf)-values 

log(gf) measured < log(gf) literature



  

Measured vs. literature log(gf)-values 



  

log(gf)-corrections vs. computed line depths 



  

log(gf)-corrections vs. computed line depths 



  

Curve of growth analysis 

χ low= 5.619 eV

χ low= 4.95 eV 0.27-0.30 eV

1.05-1.21 eV



  

Curve of growth analysis 



  

Curve of growth analysis 

residual error from average c-o-g smaller than 
1-σ  ≈ 0.05 dex ~ min. iteration step size in ∆log(gf) 



  

Summary
• Detailed spectrum synthesis of optical HERMES spectra of Procyon 

and Eps Eri with S/N~2,000 and the Sun used for measurements of 
accurate log(gf)-values of 911 weak and medium-strong absorption 
lines (483 Fe I).

• We measure remarkable systematic over-estimations of literature 
log(gf)-values for weak lines (< 15 %) of iron-peak elements Fe I, Ni I, 
and also Si I. Average curve-of-growth error budget of the log(gf) 
measurements yields mean accuracies of 0.05 – 0.1 dex.

• The ∆log(gf) trends are due to the limited accuracy of log(gf)-values for 
weak lines offered in atomic databases and literature. Many of the 
measured lines have only predicted log(gf)-values.

∀ ⇒   A. Lobel, Oscillator Strength Measurements of Atomic Absorption    
      Lines from Stellar Spectra, Can. J. Phys. 2010, submitted. 

• Future research: HERMES observations with S/N~2,000 of 
spectral standard stars with Teff > 7000 K. 

    Analyses of literature log(gf)-values and accurate log(gf) 
measurements of ionic species. Evaluation of many more 
log(gf)-values for line identification in optical spectra. 
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