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Outline of PresentationOutline of Presentation
MotivationMotivation
–– Why is a stellar abundance database needed?Why is a stellar abundance database needed?

Examples of Where the Field is GoingExamples of Where the Field is Going
–– HERESHERES
–– SDSSSDSS--II (SEGUE)II (SEGUE)

PhilosophyPhilosophy
–– What should such a database DO for the astronomer ?What should such a database DO for the astronomer ?
–– What should such a database DO for the nuclear     What should such a database DO for the nuclear     astroastro--physicist ?physicist ?

ExecutionExecution
–– How is How is STARlibSTARlib implemented ?implemented ?
–– How is How is STARlibSTARlib maintained ?maintained ?

FutureFuture
–– What additional information is needed ?What additional information is needed ?
–– The transition to full spectral archivingThe transition to full spectral archiving
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MotivationMotivation
The abundances of elements in stars, in particular stars The abundances of elements in stars, in particular stars 
of the halo population of the Milky Way, provide of the halo population of the Milky Way, provide 
fundamental constraintsfundamental constraints on the astrophysical origins of on the astrophysical origins of 
the elementsthe elements

In the past few years, availability of largeIn the past few years, availability of large--aperture aperture 
telescopes equipped with high efficiency spectrographs telescopes equipped with high efficiency spectrographs 
has led to an has led to an explosion of available elemental explosion of available elemental 
abundance informationabundance information for stars of interest to for stars of interest to 
astronomers and nuclear astrophysicists alikeastronomers and nuclear astrophysicists alike

Development and refinement of analysis codes (some of Development and refinement of analysis codes (some of 
which are automated) has made elemental abundance which are automated) has made elemental abundance 
analysis techniques widely availableanalysis techniques widely available

However, derivation of useful information from stellar However, derivation of useful information from stellar 
spectra remains, by and large, spectra remains, by and large, in the realm of the in the realm of the 
specialistspecialist
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Motivation (contMotivation (cont……))
Astronomers do not Astronomers do not measure measure elemental abundances, elemental abundances, 
they are they are inferredinferred based on:based on:

–– Observed Observed stellar spectrastellar spectra

–– Estimation of parametersEstimation of parameters (temperature, surface gravity, average (temperature, surface gravity, average 
metal content) of a given stellar atmospheremetal content) of a given stellar atmosphere

–– Adoption of a Adoption of a theoretical model atmosphere theoretical model atmosphere 

–– Adoption of a Adoption of a set of linesset of lines for each elemental speciesfor each elemental species

–– Knowledge (?) of Knowledge (?) of atomic physicsatomic physics (oscillator strengths) and (oscillator strengths) and 
reference abundancesreference abundances (solar)(solar)

–– Comparison of Comparison of measured line strengths and/or line synthesismeasured line strengths and/or line synthesis
with that predicted by integration of flux through the model with that predicted by integration of flux through the model 
atmosphereatmosphere
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Motivation (contMotivation (cont……))

Due to multiple assumptions, and everDue to multiple assumptions, and ever--changing changing 
techniques employedtechniques employed

–– Derived elemental abundances (even for a given star) Derived elemental abundances (even for a given star) 
can vary, can vary, in some cases dramaticallyin some cases dramatically, from , from 
astronomer to astronomer, even when using the astronomer to astronomer, even when using the 
same input spectral datasame input spectral data

–– The nonThe non--specialist is often specialist is often unable to make an unable to make an 
informed decisioninformed decision as to the as to the ““best availablebest available””
abundances for a star, or set of starsabundances for a star, or set of stars

–– Assembly of required information is, at best, tedious, Assembly of required information is, at best, tedious, 
even for the specialisteven for the specialist
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An Example:  CS 31082An Example:  CS 31082--001001
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VLT/UVES Spectra of CS 31082VLT/UVES Spectra of CS 31082--001001
R > 45,000; S/N > 500/1R > 45,000; S/N > 500/1
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VLT/UVES Spectra of CS 31082VLT/UVES Spectra of CS 31082--001001
R > 45,000; S/N > 500/1R > 45,000; S/N > 500/1
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Atomic Physics / Equivalent WidthsAtomic Physics / Equivalent Widths
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AbundancesAbundances
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Nature PaperNature Paper
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Other Examples of Low Other Examples of Low 
MetallicityMetallicity Trends (alpha and Trends (alpha and 

ironiron--peak elements)peak elements)
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Another Example Another Example ---- HERESHERES

The The HHamburg/amburg/EESO SO RR--Process Process EEnhanced nhanced SStar tar 
survey (survey (HERESHERES) has obtained high) has obtained high--resolution (R resolution (R 
~ 20,000), moderate S/N (30/~ 20,000), moderate S/N (30/--1 to 50/1) spectra 1 to 50/1) spectra 
of of ~ 380 candidate [Fe/H] < ~ 380 candidate [Fe/H] < --2.0 stars2.0 stars from the from the 
HES (HES (ChristliebChristlieb et al. 2004; et al. 2004; BarklemBarklem et al. 2005)et al. 2005)

This is represents a This is represents a one order of magnitudeone order of magnitude
increase in numbers of lowincrease in numbers of low--metallicitymetallicity stars with stars with 
available highavailable high--resolution spectroscopic data resolution spectroscopic data 
(e.g., (e.g., CayrelCayrel et al. 2004 et al. 2004 ““First StarsFirst Stars”” series)series)
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HERESHERES EuEu Survey Spectra andSurvey Spectra and
Results to DateResults to Date

• HERES is based on “snapshot” high-
resolution spectroscopy

• Neutron-capture-enhanced stars 
indicated by presence of Eu 4129

• 8 new r-II stars with [r/Fe] ≥ +1.0

• 35 new r-I stars with [r/Fe] ~ + 0.5

The apparent frequency of r-II
stars is ~ 5 % of giants with      
[Fe/H] < -2.5
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The Power Of Large N:  The Power Of Large N:  274 Stars from HERES274 Stars from HERES
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Distribution of [Fe/H] for RDistribution of [Fe/H] for R--process process 
Enhanced Stars from HERESEnhanced Stars from HERES
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[C/Fe] vs. [Fe/H] [C/Fe] vs. [Fe/H] –– 252 HERES Stars252 HERES Stars

Note:  Likelihood of two possible regimes of Note:  Likelihood of two possible regimes of 
CEMP stars CEMP stars –– higher [Fe/H] and lower [Fe/H] higher [Fe/H] and lower [Fe/H] 
–– different production sites / mechanisms ?  different production sites / mechanisms ?  
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Differences in [Fe/H] DistributionDifferences in [Fe/H] Distribution
CEMPCEMP--s vs. CEMPs vs. CEMP--no (Aoki et al. 2006)no (Aoki et al. 2006)

CEMP-s

CEMP-no

CEMP-s

CEMP-no
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New Results for the HERES SampleNew Results for the HERES Sample ((LucatelloLucatello et al. 2006)et al. 2006)
Includes Carbon Abundances for 75 Stars not Analyzed by Includes Carbon Abundances for 75 Stars not Analyzed by 

BarklemBarklem et al.et al.

Note, while upper envelope of [C/H] is approximately constant, the 
upper envelope of [C/Fe] increases with declining [Fe/H].



2020

Additional Results from Additional Results from LucatelloLucatello et al.et al.

On the left, two different definitions of CEMP stars. One 
from Beers & Christlieb (2005), the other from Aoki et al. 
(2006). On the right, there appears to be a dilution of the 
outer envelope. 
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Frequencies of CEMP Stars Based Frequencies of CEMP Stars Based 
on the on the LucatelloLucatello et al. Analysiset al. Analysis

When adopting the definition of CEMP from Beers & When adopting the definition of CEMP from Beers & 
ChristliebChristlieb ([C/Fe] > +1.0)([C/Fe] > +1.0)

–– f (CEMP) < f (CEMP) < --2.0 = 20 2.0 = 20 ±± 2 %2 %

When adopting the definition of CEMP from Aoki et When adopting the definition of CEMP from Aoki et 
al. (2006)al. (2006)

–– f (CEMP) < f (CEMP) < --2.0 = 23 2.0 = 23 ±± 2 %2 %

Note that neither definition adequately takes into Note that neither definition adequately takes into 
account account ““evolutionary dilutionevolutionary dilution””,, which would drive which would drive 
fraction up further stillfraction up further still

A better sample would be comprised of stars that are A better sample would be comprised of stars that are 
sufficiently sufficiently unevolvedunevolved to not suffer from evolutionary to not suffer from evolutionary 
effectseffects
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The Sloan Digital Sky SurveyThe Sloan Digital Sky Survey
The most ambitious astronomy project ever The most ambitious astronomy project ever 
undertakenundertaken

–– Obtain accurately calibrated imaging of Obtain accurately calibrated imaging of 
10,000 10,000 square degrees of (northern) sky,   square degrees of (northern) sky,   
in five filters (in five filters (ugrizugriz))

–– Obtain mediumObtain medium--resolution spectroscopy forresolution spectroscopy for

1,000,000 galaxies1,000,000 galaxies

100,000 quasars100,000 quasars

Has been fully operational since ~ Jan 1999Has been fully operational since ~ Jan 1999
Completed its primary imaging mission in July 2005Completed its primary imaging mission in July 2005
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SDSS SDSS ---- The Telescope and DataThe Telescope and Data

ARC 2.5m SDSS Telescope (3 deg FOV)
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SEGUESEGUE: The : The SSloan loan EExtension for xtension for 
GGalactic alactic UUnderstanding and nderstanding and EExplorationxploration

Fully funded Fully funded ($15 Million($15 Million: Sloan Foundation /  NSF / : Sloan Foundation /  NSF / 
Partners (Partners (JINAJINA) for operation through July 2008) for operation through July 2008

Use existing SDSS hardware and software to obtain:Use existing SDSS hardware and software to obtain:

–– 3500 square degrees3500 square degrees of additional of additional ugrizugriz imaging at lower imaging at lower 
latitudeslatitudes

–– MediumMedium--resolution spectroscopy of resolution spectroscopy of 250,000 250,000 ““optimally optimally 
selectedselected”” stars in the thick disk and halo of the Galaxystars in the thick disk and halo of the Galaxy

200 200 ““spectroscopic platespectroscopic plate”” pairs of 45 / 135 min exposurespairs of 45 / 135 min exposures

Objects selected to populate distances from 1 to 100 Objects selected to populate distances from 1 to 100 kpckpc
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8 kpc

KV
G

MSTO/F

BHB/BS

K IIISEGUE uses stellar probes of increasing
absolute brightness to probe
increasing distances in the disk, thick 
disk and Milky Way halo.

d < 1 kpc

d < 6 kpc

d < 15 kpc

d < 50 kpc

d < 100 kpc

Other spectroscopic surveys will not probe as deep,
for instance, Blue Horizontal Branch Stars (BHBs) from a
survey with V< 12 are from a volume within 1.5 kpc of the sun.

r = 1.5kpc

Streams and outer halo stars

Inner and outer halo stars

thin, thick
disk stars
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The SDSS Imaging CameraThe SDSS Imaging Camera

The actual camera and a block 
diagram of the CCD layout 



2727(l,b) = (50, -15)  Star Density = 50,000 per sq. deg with g<23

1'
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SDSS PHOTO pipeline detection and photometry meets
SEGUE requirements at this stellar density.
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The SDSS Spectrograph        The SDSS Spectrograph        
Plug PlatePlug Plate

Identification of targets on the sky              A prepped and drilled plate
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A Cartoon VersionA Cartoon Version
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SEGUE observing plan and status as of June 2006

Planned SEGUE scan (3500 sq deg)

Completed SEGUE plate pointing

Planned targeted SEGUE pointings(60)
Planned SEGUE grid pointings (200)

Sgr stream planned scan
Completed SEGUE imaging

SDSS Imaging scan Declination = -20 degrees
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SEGUE Targets per Pointing SEGUE Targets per Pointing 
(1200 Stars)(1200 Stars)

WD           WD           2525 KII KII 9595

Cool WD    Cool WD    10 10 LOW [Fe/H] LOW [Fe/H] 150150

A/BHB    A/BHB    50 50 MS+WD MS+WD ~5~5

MPMP--MSTO MSTO 200200 highhigh--PM           25PM           25--30 30 

F/GV       F/GV       50 50 sdMsdM <5<5

GV          GV          375375 AGB AGB 10 10 

KV            KV            95 95 L,T L,T <5<5

Based on ugriz color selections / split into two plates at 
“bright”:  14.0 < g < 18.0 ; “faint”:   18.0 < g < 20.5
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The SEGUE Spectroscopic Pipeline The SEGUE Spectroscopic Pipeline ----
Determination of Atmospheric ParametersDetermination of Atmospheric Parameters

5 methods for abundance determination based on line indices 5 methods for abundance determination based on line indices 
or Spectral Matchingor Spectral Matching

–– CaIICaII K (KP) vs. predicted (BK (KP) vs. predicted (B--V)oV)o [([(gg--r)or)o]]
–– Autocorrelation Function vs. predicted (BAutocorrelation Function vs. predicted (B--V)oV)o [([(gg--r)or)o]]
–– Ca Triplet vs. predicted (BCa Triplet vs. predicted (B--V)oV)o [([(gg--r)or)o]]
–– CaIICaII K + metallic line regions + K + metallic line regions + ugrizugriz
–– Spectral/Photometric matching (Spectral/Photometric matching (ugrizugriz))

4 methods for log g determination4 methods for log g determination
–– CaICaI 4227 vs. predicted (B4227 vs. predicted (B--V)oV)o
–– MgHMgH vs. predicted (Bvs. predicted (B--V)oV)o
–– MgHMgH (and other gravity (and other gravity sensitysensity features) vs. features) vs. ugrizugriz
–– Spectral/Photometric matchingSpectral/Photometric matching

2 methods for 2 methods for TeffTeff determinationdetermination
–– BalmerBalmer lines + lines + ugrizugriz
–– Spectra/Photometric MatchingSpectra/Photometric Matching
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Example of ValueExample of Value--Added Catalog OutputAdded Catalog Output

Actually, this is a HIGHLY abbreviated version of the VAC, which will also include 
additional photometry, astrometry, spectral classification, distances, spectral indices, 
and notes on peculiarities of individual stars.  

SDSS STAR        RA (DEG)    DEC (DEG)  G_MAG    G-R   ~B-V     VEL    FEH    SIGF NF  LOGG   SIGG  NG  TEFFA  SIGT  NT   

52518-0737-001  336.810840   12.047003  18.428   1.08   1.26   -24.4  -1.14   ...   1   ...    ...   0   4279    ...  0
52518-0737-030  337.549880   12.628333  17.338   0.41   0.56    -2.5  -1.00   0.22  5   3.82   0.28  4   5845     64  2
52518-0737-032  337.552970   13.147942  18.399   0.77   0.93   -36.0  -1.08   0.37  4   4.42   0.52  3   4766    ...  1
52518-0737-039  337.488620   12.759767  19.220   0.52   0.65   -46.0  -2.05   1.48  2   3.95   0.80  3   5375    ...  1
52518-0737-047  336.371220   12.346197  17.415   0.49   0.65   -73.7  -0.67   0.11  5   3.84   0.14  4   5607     21  2
52518-0737-065  336.663620   12.607524  20.903   0.76   0.88    56.8  -0.78   ...   1   4.15   0.00  3   4732    ...  1
52518-0737-075  337.092970   12.769260  16.007   0.29   0.44  -217.7  -1.44   0.22  5   3.31   1.19  2   6220    158  2
52518-0737-080  337.035320   12.970552  18.716   0.03   0.19  -351.8  -1.33   0.99  2   4.36   ...   1   7631    164  2
52518-0737-086  336.298600   12.112614  17.997   0.40   0.58  -109.4  -1.02   0.31  5   3.59   0.39  4   5844     32  2
52518-0737-094  336.297150   12.284820  18.463   0.72   0.91    -1.9  -1.12   0.39  4   4.10   0.55  3   4986    ...  1
52518-0737-112  336.478040   12.656192  19.099   0.89   1.07   -67.7  -2.01   0.73  2   1.40   0.40  3   4575    ...  1
52518-0737-128  336.043610   12.122969  17.736   0.43   0.57    -7.8  -1.04   0.42  4   3.68   0.59  3   5664    ...  1
52518-0737-129  336.095300   12.053612  20.473   0.52   0.67  -291.4  -1.55   ...   1   4.36   0.04  2   5391    ...  1
52518-0737-178  336.018120   13.123265  16.768   0.26   0.40  -262.4  -2.06   0.16  4   3.74   0.26  2   6390     92  2
52518-0737-235  335.638350   13.102211  15.973   0.43   0.58  -116.9  -0.75   0.06  5   3.82   0.08  4   5774     46  2
52518-0737-237  335.615940   13.010118  16.588   1.01   1.18   -46.3  -1.02   ...   1   3.89   0.41  2   4377    ...  0
52518-0737-241  335.526850   11.932741  16.831   0.31   0.47   -27.7  -1.24   0.46  4   3.71   0.64  3   6154    ...  1
52518-0737-249  335.492610   12.278062  18.428   1.09   1.26    11.8  -1.11   ...   1   ...    ...   0   4278    ...  0
52518-0737-267  335.176260   12.736045  17.511   0.41   0.56    57.3  -0.93   0.21  5   3.79   0.26  4   5822     35  2
52518-0737-283  335.349100   12.182276  20.142   0.82   0.98   -37.5  -1.88   0.65  2   2.74   0.35  3   4580    ...  1
52518-0737-286  335.276540   12.043587  20.624   0.73   0.86   -80.3  -0.06   ...   1   5.53   ...   1   4961    ...  1
52518-0737-288  335.093170   12.234200  16.629   0.23   0.37  -124.4  -1.83   0.14  3   3.80   0.19  2   6593     51  2
52518-0737-313  334.837850   13.114356  17.457   0.39   0.54    10.0  -1.16   0.35  5   3.81   0.45  4   5884    110  2
52518-0737-322  335.336110   14.301547  16.887   0.51   0.67   -40.6  -0.47   0.09  4   4.47   0.13  3   5544    ...  1
52518-0737-324  335.003250   13.971341  17.385   1.03   1.22    15.2  -0.54   ...   1   ...    ...   0   4342    ...  0
52518-0737-361  335.517290   14.330617  18.814   0.96   1.12   -70.4  -2.30   ...   1   3.55   0.44  2   4454    ...  0
52518-0737-362  335.531240   14.218181  16.835   0.42   0.58   -11.1  -0.55   0.23  4   4.20   0.32  3   5988    ...  1
52518-0737-372  335.419960   14.191317  17.485   0.72   0.89   -44.3  -0.80   0.15  4   4.44   0.20  3   4986    ...  1
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SEGUE Sample Spectra – A type halo blue stragglers
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SEGUE Sample Spectra – Field Horizontal-Branch Stars
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SEGUE Sample Spectra – F Turnoff Stars
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SEGUE Sample Spectra – G Dwarf Stars
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SEGUE Sample Spectra – K dwarf Stars
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SEGUE Sample Spectra – K Giant Stars
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SEGUE Sample Spectra – Low Metallicity Stars
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SEGUE Sample Spectra – Carbon Enhanced Metal-Poor Stars



Teff = 6426 / log g = 4.20 / [Fe/H] = -1.70

Teff = 6450 / log g = 3.88 / [Fe/H] = -2.20

Teff = 6457 / log g = 3.63 / [Fe/H] = -2.69

Teff = 6475 / log g = 4.13 / [Fe/H] = -3.08

Teff = 6416 / log g = 4.20 / [Fe/H] = -3.59

Example Main-Sequence Turnoff  
Stars of Low Metallicity
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Likely Numbers of Detected MP Likely Numbers of Detected MP 
Stars from Stars from SEGUESEGUE

Actual numbers will depend on the shape Actual numbers will depend on the shape 
of the halo of the halo MetallicityMetallicity Distribution FunctionDistribution Function

–– [Fe/H] < [Fe/H] < --2.02.0 ~ 20,000 (VMP)~ 20,000 (VMP)
–– [Fe/H] < [Fe/H] < --3.03.0 ~ 2,000   (EMP)~ 2,000   (EMP)
–– [Fe/H] < [Fe/H] < --4.04.0 ~ 200 ?   (UMP)~ 200 ?   (UMP)
–– [Fe/H] < [Fe/H] < --5.05.0 ~ 20 ?     (HMP)~ 20 ?     (HMP)
–– [Fe/H] < [Fe/H] < --6.06.0 ~ 2 ?       (MMP)~ 2 ?       (MMP)
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SEGUE Target SelectionSEGUE Target Selection–– ““JINAJINA--fiedfied””

JINA DISCOVERY ZONE



4646

The Plan of AttackThe Plan of Attack
SEGUESEGUE identification of bright MP giants with [Fe/H] < identification of bright MP giants with [Fe/H] < --2.02.0

Brightest Brightest 20002000--3000 3000 taken to HET, etc., for taken to HET, etc., for ““snapshotsnapshot””
highhigh--resolution spectroscopyresolution spectroscopy

Most interesting (e.g., rMost interesting (e.g., r--process / sprocess / s--processprocess--enhanced) enhanced) 
stars thus identified taken to, e.g., Subaru/Keck/LBT, etc. stars thus identified taken to, e.g., Subaru/Keck/LBT, etc. 
for for higher S/Nhigher S/N determinations of elemental abundance determinations of elemental abundance 
patternspatterns

Construction of Construction of astrophysicallyastrophysically--consistent consistent scenarios to scenarios to 
account for patterns and frequency of naccount for patterns and frequency of n--capture (and other) capture (and other) 
abundance patternsabundance patterns

Note:  Note:  Within 5 yearsWithin 5 years, expect to be able to obtain medium, expect to be able to obtain medium--
resres data for  data for  millionsmillions of individual stars; of individual stars; Within 10 years, Within 10 years, 
billions; highbillions; high--resolution to followresolution to follow
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What Should Such a Database DO ?What Should Such a Database DO ?

For the astronomerFor the astronomer

–– Make available as Make available as complete as possiblecomplete as possible a record of a record of 
published elemental abundances, in particular for the published elemental abundances, in particular for the 
modern era (CCD detectors)modern era (CCD detectors)

–– Provide sufficient information so that one can Provide sufficient information so that one can 
determine if determine if additional spectroscopy is requiredadditional spectroscopy is required for a for a 
given star (e.g., S/N, # lines, wavelength coverage)given star (e.g., S/N, # lines, wavelength coverage)

–– Enable Enable ““rescalingrescaling”” of derived results (e.g., for different of derived results (e.g., for different 
model atmosphere, reference element assumptions)model atmosphere, reference element assumptions)

–– Enable intelligent selection of sample of Enable intelligent selection of sample of greatest greatest 
interestinterest for research topic in handfor research topic in hand
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What Should Such a Database Do ?What Should Such a Database Do ?

For the nuclear astrophysicistFor the nuclear astrophysicist

–– Provide Provide readily understandable, well documentedreadily understandable, well documented
access to the derived elemental abundances for stars access to the derived elemental abundances for stars 
of interestof interest

–– Not put Not put undue demandsundue demands on full understanding of the on full understanding of the 
methodologies employed in order to use best methodologies employed in order to use best 
available abundance estimatesavailable abundance estimates

–– Point out where Point out where potential problemspotential problems lie with inclusion lie with inclusion 
of certain resultsof certain results
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Execution of Execution of STARLibSTARLib

STARLibSTARLib is is JINAJINA’’ss attempt to develop and attempt to develop and 
maintain a library of stellar abundances which maintain a library of stellar abundances which 
satisfies many of the above requirementssatisfies many of the above requirements

Basic design is still in the process of Basic design is still in the process of 
development and implementation development and implementation 
–– PostdocPostdoc / grad student/ grad student

Input of astrophysical data is presently underwayInput of astrophysical data is presently underway
–– Undergrad studentUndergrad student
–– Checking by JINA facultyChecking by JINA faculty
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Maintenance of Maintenance of STARLibSTARLib

Once basic inputs / structure are fully defined, future Once basic inputs / structure are fully defined, future 
maintenance requiresmaintenance requires

–– Additional (quarterly) updates of newly published materialsAdditional (quarterly) updates of newly published materials

–– Input (revision) of new information on astrophysical nature of Input (revision) of new information on astrophysical nature of 
object (e.g., binary, binary period, variable)object (e.g., binary, binary period, variable)

–– Development of presentation and query structures for improved Development of presentation and query structures for improved 
access to informationaccess to information

–– Ability to perform adjustments in abundances, based on Ability to perform adjustments in abundances, based on 
preferred atmospheric parameters (e.g., preferred atmospheric parameters (e.g., TeffTeff), or solar reference ), or solar reference 
abundancesabundances

–– Development of quality assessment mechanism for the listed Development of quality assessment mechanism for the listed 
datadata
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The Future of The Future of STARLibSTARLib

What additional information is required ?What additional information is required ?
–– Advice needed from astronomers, and in Advice needed from astronomers, and in 

particular, from particular, from nuclear astrophysicistsnuclear astrophysicists

The transition to full spectral archivingThe transition to full spectral archiving
–– The international virtual observatories will The international virtual observatories will 

eventually be collecting all available eventually be collecting all available 
spectroscopic data in (newly) published spectroscopic data in (newly) published 
literatureliterature

–– STARLibSTARLib can provide database info on the can provide database info on the 
published literature, to be used in parallelpublished literature, to be used in parallel
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