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ABSTRACT

Wepresentanew setof theoreticalevolutionarysynthesis
models,PopStar. This grid of SingleStellarPopulations
covers a wide rangein both, ageand metallicity. The
modelsusethe mostrecentevolutionarytrackstogether
with theuseof new NLTE atmospheremodelsfor thehot
stars(O, B, WR, post-AGB stars,planetarynebulae)that
dominatethestellarcluster'sionisingspectra.Theresults
of themodelsin VO formatcanbeusedthroughVOSpec.
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1. MODELS DESCRIPTION

We have usedthesynthesiscodeby Garć�a-Vargaset al.
(1998),updatedby Moll á, & Garć�a-Vargas(2000)and
newly revisednow. The basicgrid is composedby Sin-
gleStellarPopulations(SSP)for � vedifferentIMFs: two
basedon Salpeterpower law (Salpeter,1955),with mass
range0.85- 120M� and0.15- 100M� respectively, and
thoseof Ferrinietal. (1990),Kroupa(2002)andChabrier
(2003)functions,with massesbetween0.15and100M�.
Thesemodelsdo not includebinariesor masssegrega-
tion. Theisochronesarethosefrom Bressanetal. (1998)
for 6 differentmetallicities: Z = 0.0004,0.001,0.004,
0.008,0.02and0.05. The agecoverageis from logt =
5.00 to 10.30,with a variabletime resolutionwhich is
∆(logt) = 0.01 in the youngeststellarages. The WC
andWN starsareidenti�ed in the isochronesaccording
to their surfaceabundances.

The atmospheremodelsare from Lejeuneet al. (1997)
with anexcellentcoveragein effectivetemperature,grav-
ity andmetallicities,for starswith Tef f � 25000 K. For
O, B andWR wehavetakentheNLTE blanketedmodels
by Smithet al. (2002)at 5 differentmetallicities. There
are 110 modelsfor O-B stars,calculatedby Pauldrach
et al. (2001), with 25000 K < Tef f � 51500 K and

2.95 � log g � 4.00, and 120 for WR stars(60 WN
and60 WC), from Hillier & Miller (1998),with 30 000
K � T ∗ � 120000 K and1.3R� � R∗ � 20.3R� for
WN, andwith 40000K � T ∗ � 140000 K and0.8R� �
R∗ � 9.3R� for WC. T∗ andR∗ arethetemperatureand
the radiusat a Roselandoptical depthof 10. To assign
an appropriatemodel to eachWR star, we usethe rela-
tionshipsamongopacity, massloss and velocity wind:
dτ = � κ(r)ρ(r)dr, whereκ(r) = � 0.2(1 + XS) and
XS, theH surfaceabundance,is takenas0.2for WN and
0 for WC. Themasslossis: dM/dt = 4πr2ρ(r)v(r)dr
with v(r) = v∞(1 � RS/r)� takingβ = 1. Integrating
theseequationswe�nd R∗ from theRS of isochronesse-
lecting the closeratmospheremodel to this R∗. Above
54 ev the emergent�ux is determinedby the wind den-
sity asa functionof metallicity andin this setof models
thehardnessof ionisingradiationdecreases,producinga
lower �ux of HeI continuum,for Z > 0.4Z� andt < 7
Myr. HeII 4686is very low andHeI 5786/ H� decreases
whenmetallicity increasesdueto line blanketing.

For post-AGB andPlanetaryNebulaewith Tef f ranging
from 50 000K to 220000K we take theNLTE models
by Rauch(2003)with valuesof Tef f between50 000K
and190 000 K andlogg between5.00and8.00. These
modelsinclude all elementsfrom H to Ni. For higher
temperatureswe useblackbodies.

2. VO PRODUCTS

We provide the SED in standardVO units: λ (in 	A)
andL � (in ergs−1 	A−1) Spectracanbe selectedby IMF
type, ageandZ andcanbe managedwith the VOSpec
tool. We have producedthe HR diagram�les covering
the whole grid in ageand metallicity. At the moment,
thereis not a speci�c VO accessprotocolfor such�les.
However, we have producedVO tablesthat canbe used
with someVO toolslikeTopcat.A detaileddescriptionof
themodelsandtheproductsis availableat thewebpage
http://www.fractal-es.com/SEDmod.htm/,wherethe�les
canbedownloaded.
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Figure1. PopStarSEDsfor youngclustersdisplayedthroughtheVOSpecinterface

3. CONCLUSIONS

We have computeda new grid of SEDs with updated
isochronesand atmospheremodelsin a wide rangeof
ageand metallicity. The useof NLTE blanketedmod-
elsproduceSEDswith lesshardionisingphotons,ableto
explain theobservedemissionline spectrumin low exci-
tation high metallicity HII regionswithout changingthe
IMF parameters.Previousmodels(Garć�a-Vargaset al.,
1995)couldnotexplain theseobservationswithout elim-
inating the moremassive starsarti�cially (with a �atter
IMF, a lower valueof the uppermasslimit or usingthe
standardIMF but consideringthe large clustersdivided
in small lessmassive sub-clusterwith a low probability
of forming very massive stars).H-R diagramsareavail-
ableasVO tables.TheresultingSEDsarein VO format
accessiblethroughSSAPprotocolandcanbe managed
with VOSpec.
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