
libraries of synthetic spectra

Ulisse Munari

INAF  - Astronomical Observatory of  Padova at Asiago



earlyearly,, small libraries computed small libraries computed in in TriesteTrieste
((Munari Munari & Castelli 2000, Castelli & & Castelli 2000, Castelli & Munari Munari 2001)2001)
exploring exploring ~ 1,000 ~ 1,000 combinations combinations of of parametersparameters))

in 2001 in 2001 we begun we begun in in AsiagoAsiago a a larger computation effort larger computation effort 
((exploringexploring ~ 50,000 ~ 50,000 combinationscombinations ofof parametersparameters))
to assemble to assemble complete and complete and homogeneous librarieshomogeneous libraries
useful useful in in addressing spectroscopicaddressing spectroscopic and and well aswell as
photometric issues related to photometric issues related to GAIA planningGAIA planning

the Asiagothe Asiago librarieslibraries are are basedbased on on Kurucz’s Kurucz’s suitesuite..
They They are are not meant to be not meant to be the ultimate the ultimate librarieslibraries,,
thosethose toto bebe usedused in the final GAIA pipeline, in the final GAIA pipeline, butbut
just a just a usefull tool to takle usefull tool to takle nownow some some issuesissues..
Better ones will surely become available Better ones will surely become available in in 
coming yearscoming years



two main outputs:

Zwitter, Castelli, Munari 2004,      A&A  417, 1055

“ An extensive library of synthetic spectra covering 
the far red, RAVE and GAIA wavelengths “

Munari, Sordo, Zwitter, Castelli 2004, A&A submitted

“ A synthetic 2500-10500 Å spectral library “



their aimstheir aims::

ZwitterZwitter, Castelli, , Castelli, Munari Munari 20042004 A&A 417, 1055A&A 417, 1055

MunariMunari, Sordo,, Sordo, ZwitterZwitter, Castelli 2004, Castelli 2004 submittedsubmitted

76507650--8750 Å8750 Å

-- simulationssimulations of GAIA of GAIA spectral observations spectral observations 
and data handlingand data handling

-- simulationsimulation of of automatic analysisautomatic analysis of of 
GAIA GAIA spectra spectra via MDM via MDM techniquestechniques

25002500--10500 Å10500 Å

-- calibrationcalibration ofof photometric systemsphotometric systems
-- comparisoncomparison on theon the same groundssame grounds of of photometricphotometric
and and spectroscopic performancesspectroscopic performances

-- spectra readyspectra ready in case ofin case of filter leaksfilter leaks
-- integrationintegration toto thethe previous library by adoptingprevious library by adopting

newnew ODFsODFs



new new ODFsODFs (Castelli and (Castelli and KuruczKurucz 2003):2003):

- replacementreplacement ofof solar abundances solar abundances of of Anders Anders & & GreveGreve
with those with those of of GrevesseGrevesse & & Sauval Sauval (1998)(1998)

log N/H:   log N/H:   FeFe --4.33  4.33  --4.504.50
SS --4.79  4.79  --4.674.67

-- TiO from Schwenke TiO from Schwenke (1998)(1998)

-- HH22O O from Partridge from Partridge && SchwenkeSchwenke (1998)(1998)

-- addition addition of HIof HI--HI and HIHI and HI--HH++ quasi quasi moleculamolecula
absorptions from Allard et absorptions from Allard et al. (1998)al. (1998)



S  S  --4.79  4.79  --4.674.67
Fe Fe --4.33  4.33  --4.504.50



SiISiI TiI  TiI  MgIMgI







Lick Lick stellar stellar population indicespopulation indices
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Asiago Database on Asiago Database on Photometric SystemsPhotometric Systems

vol. 1vol. 1
Moro, Moro, Munari Munari 2000 2000 A&AS 147, 361A&AS 147, 361

vol. 2vol. 2
FiorucciFiorucci, , Munari Munari 2003 2003 A&A 401, 781A&A 401, 781

vol. 3vol. 3
to be submitted to be submitted in 2005in 2005



Asiago Database on Asiago Database on Photometric SystemsPhotometric Systems
231 231 systems reviewed systems reviewed so farso far

vol. 1vol. 1
Moro, Moro, Munari Munari 20002000 A&AS 147, 361A&AS 147, 361

vol. 2vol. 2
FiorucciFiorucci, , Munari Munari 20032003 A&A 401, 781A&A 401, 781vol. 3vol. 3

to be submitted to be submitted in in 20052005



GAIA intermediateGAIA intermediate
photomphotom.. bandsbands



GAIA GAIA broadbroad
photomphotom.. bandsbands



from:                          to:

3500  Teff(K) 50 000
0.0    log g 5.0

-2.5      [Fe/H] +0.5

1     ξ (km/s) 4

0  Vrot (km/s) 500

0.0      [α/Fe] +0.4

Space of Space of 
ParametersParameters

48621 48621 
combinationscombinations

x x 
5 5 resolutionsresolutions

= = 
2x102x1055 spectraspectra

resolving powersresolving powers
20,000  11,500   

and 2000
dispersionsdispersions

1  and 10   Å/pix

• [α/Fe] enhancement comes as two discrete values only: 0.0 or +0.4

• ξ (km/s) microturbulent velocity ≠ 2 km/s for [α/Fe]=+0.4 only

• max. value of Vrot (km/s) rotational velocity limited to 100 km/s for
Teff < 6000 K spectra
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•In gravities and metallicities, decimal point omitted
•In metallicity, M=“-” and P=“+”
•Metallicities follow the Sun abundance ratios
•In α-enhacement, A=[α/Fe]=+0.4, S=[α/Fe]=0.0
•New ODFs are from Castelli and Kurucz (2003)
•Overshooting in atmospheric convection on/off (Castelli, Gratton, Kurucz 1997) 
•Resolutions: 20,000  2,000  Dispersions: 1, 10 Ang/pix
•Continuum normalized to unity or fluxed

File NomenclatureFile Nomenclature



data data distributiondistribution::

-- via ESA webvia ESA web--page     page     ((thanks to Salim Ansarithanks to Salim Ansari))

-- via Asiago webvia Asiago web--pagepage

-- withwith a set of a set of DVDDVDss in special, in special, limited caseslimited cases

-- (via CDS)(via CDS)
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