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● First steps towards removing systematic errors from input atomic data in 

stellar spectroscopy

● Compilation of high-quality optical spectral atlases of bright benchmark 

BAFGK stars with confirmed line identifications and quality-tested atomic 

data.

● Perform detailed spectral synthesis calculations to test quality of atomic 

line input data from literature and online data providers (VALD/NIST/etc) 

by modeling bright benchmark stars.

● Provide observed and theoretical spectra combined with quality-tested 

atomic data in a new public online database called BRASS

Science motivation



  

Science motivation : previous literature work

Spectroweb – A. Lobel 2008



  

Science motivation :  benchmark spectra
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Wavelength (Å)

Arcturus – K1.2 III

51 Peg – G2.5 IV

Procyon – F5 IV-V

68 Tau – A2 IV-Vs

HR 7512 – B8 III

● ~30 spectra of bright BAFGK stars with S/N ratio ~1000, taken using the 

Mercator-HERMES and VLT-UVES high-resolution spectrographs 



  

Science motivation :  high-quality spectra

● Over 1000 spectra of BAFGK stars with good stellar parameter-space 

coverage. S/N ratios of ~100-300+ and  taken with Mercator-HERMES .



  

Science motivation :  synthesis & line identification

● Detailed spectral calculations of entire benchmark spectra (inc. molecules)

Lobel et al 2017



  

Science motivation :  quality-assessed atomic data

● Benchmark spectra quality high enough to compare and assess literature 

atomic data on the largest scale to date ( λ , spectral type, quantity)

● Scatter in atomic data can have significant impact on stellar parameters
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Science motivation :  BRASS database (brass.sdf.org)

Lobel et al 2017



  

● Compilation of high-quality optical spectral atlases of bright benchmark 

BAFGK stars with confirmed line identifications and quality-tested atomic 

data.

● Perform detailed spectral synthesis calculations to test quality of atomic 

line input data from literature and online data providers (VALD/NIST/etc) 

by modeling bright benchmark stars.

● Provide observed and theoretical spectra combined with quality-tested 

atomic data in a new public online database called BRASS

Where do I fit in to BRASS?



  

● Compilation of high-quality optical spectral atlases of bright benchmark 

BAFGK stars with confirmed line identifications and quality-tested atomic 

data.

● Perform detailed spectral synthesis calculations to test quality of atomic 

line input data from literature and online data providers (VALD/NIST/etc) 

by modeling bright benchmark stars.

● Provide observed and theoretical spectra combined with quality-tested 

atomic data in a new public online database called BRASS

Where do I fit in to BRASS?   -   Atomic lines!



  

Atomic lines

● Several line lists and repositories cross-matched against our BRASS atomic 

line list (including VALD3, NIST, SpectroWeb, Chianti, TIP/TOPbase)

● ~130,000 transitions cross-matched with our BRASS list of 80,000 lines

Laverick et al 2017 (Submitted)



  

Atomic lines : (available at brass.sdf.org)

Laverick et al 2017 (Submitted)

● Cross-matched atomic data available via the brass.sdf.org  “lines” Tab→

(currently under development)



  

Atomic lines : BRASS vs VALD3   (2012 vs 2016)

● Updates to literature log(gf) values over time. Scatter up to 2 dex!

Laverick et al 2017 (Submitted)



  

Atomic lines : BRASS vs NIST  (2012 vs 2016)

● Scatter still up to 2 dex!

Laverick et al 2017 (Submitted)



  

Atomic lines : BRASS vs SpectroWeb  (2012 vs 2008)

● Scatter up to 4 dex for older transitions!

Laverick et al 2017 (Submitted)



  

Atomic lines : BRASS vs TOPbase  (2012 vs 1993)

● Changes in log(gf) values lead to similar changes in line abundances !!!

Laverick et al 2017 (Submitted)



  

Atomic lines : line selection

Percentage blend = ~6%

Fe I   4256.80 Å
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● Systematic selection of deep + unblended lines using our 80,000 lines, 

performed for each BAFGK spectral type

● Synthesise each line individually - line considered “unblended” if it 

reproduces at least 90% of the total synthetic line profile



  

Atomic lines : line selection

● G type stars : ~1500 theoretically deep and unblended lines to assess
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Atomic lines : quality assessment

● ~1500 theoretically deep and unblended G type lines to assess!

1) Measure the equivalent width of the observed line profile in one star
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2) Use the theoretical Curve of Growth and measured EW to “adjust” the      

    BRASS log(gf) value
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Atomic lines : quality assessment

● ~1500 theoretically deep and unblended G type lines to assess!

1) Measure the equivalent width of the observed line profile in one star

2) Use the theoretical Curve of Growth and measured EW to “adjust” the      

    BRASS log(gf) value

3) Repeat for all G-type benchmarks. Calculate mean “adjustment”

4) Re-synthesise with the “adjusted” log(gf) value, check the quality of fit     

     against all G-type benchmark spectra

5) Good fits means line can be assessed. Bad fits are likely hidden blends



  

Atomic lines : quality assessment results



  
Lobel et al 2017

BRASS : Results and future work



  

BRASS : Results and future work

● Preliminary results available 

online at brass.sdf.org

● Quality assessment for ~700        

G-type atomic lines

● Publication of complete g-type 

results by the end of the year



  

BRASS : Results and future work

● Preliminary results available 

online at brass.sdf.org

● Quality assessment for ~700        

G-type atomic lines

● Publication of complete g-type 

results by the end of the year

● Expand quality assessment work to B,A,F,K spectral types

● Complete spectral processing work of over 1000 different targets

● Fully release the BRASS database including all data products



  

Contact day meeting 
19th September 2017

mike.laverick@kuleuven.be

Thank you for listening!

Questions?

The Belgian Repository of fundamental 
Atomic data and Stellar Spectra

BRASS


