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ABSTRACIT. We explore: the applicability’ ofi updated’ stellar libraries and symthesis codes in; determining the age and chemical
composition of evelved populations from their integrated UV spectra. In thisi poester paper we present preliminary results ofi comparing the
UV spectra ofi two fundamental calibration objects; the Suniand V32, with a grid of synthetic spectra of Single Stellar Populations (SSP)
! calculated using the stellar livrary: BVBLUE in Buzzoni's, synthesis, code. While the results for these two objects are highly: encouraging,

: j.l T I there is still'te be analyzed ifi the methoed Is robust enoughitorbe applied to the analysis of any old poepulation.
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INTRODUCTION. Evolutionary single stellar population (SSP) models are proved to be a
relevant and effective tool for the interpretation of the integrated spectra of quiescent stellar
aggregates (e.g., among many, Buzzoni 1989, Bressan et al. 1994). In particular, they can
provide estimates of fundamental parameters, such as the age and the metallicity, of the stellar
populations which build up the system.

The improvement of telescopes and instrumentation now allows to have good quality
observations of faint objects. Spectra of high-redshift galaxies (z >1) can now “easily” reach
(rest frame) resolutions of FWHM < 10 A (Cimatti et al. 2002, Abraham et al. 2004). This makes
compulsory to match the population synthesis codes with extended stellar spectral libraries,
either empirical or theoretical, of equal or better quality, to create models that can fully exploit
the observational data.

We have computed a large grid of high-resolution synthetic stellar spectra which cover the
electromagnetic spectrum from UV (with the UVBLUE library; Rodriguez-Merino et al. 2005) to
red (BLUERED; Bertone et al. 2004a) wavelengths. A

This set of spectra has been implemented in the Buzzoni's code (1989) to produce 2 A o TN T\
FWHM integrated spectral energy distributions (SED) of SSPs. They span an age interval from 2000 2200 2400 2600 2800 3000 3200
2 to 15 Gyr at six different metallicities [Z=0.0001, 0.001, 0.01, 0.017 (solar), 0.03, and 0.1]. In wavelength (A)
this work we use models which assume a Salpeter Initial Mass Function (s=2.35) and a red : - q
morphology of the horizontal branch. wt

We focus our attention on the analysis of the mid-UV regime, between 2000 and 3200 A. | e Figure 1. The observed solar spectrum (blue line) is shown, along with its Figure 2. The distribution of the sz vs. age at different metallicities (color
This wavelength interval is suitable to investigate the integrated emission of “red” galaxies at - corresponding flux error (black) and the theoretlcal integrated spectrum of
1<z<2 (the “redshift desert”), as it can be observed from ground-based large optical telescopes. -.- ': the SSP model which provided the minimum X : age=10 Gyr, Z=0.017
The determination of the age and metallicity of the stars of these distant objects can provide = ~ (solar). The dotted lines defines the border of interval excluded from the

stringent constraints on the galaxy formation epoch and early evolution. =y, I' comparison.

SUSIM solar spectrum
Flux error

synthetic 55F spectrum

age=10 Gyr, Z=0.017 g Z=0.0001

coded as indicated in the panel). The data points are interpolated with a cubic
spline curve (dashed lines). The intersections of the horizontal dotted line,
whose value was provided by an F-test, with the solar metallicity line (yellow)
determine the age uncertainty. Note that we use a logarithmic y-axis, due to

the very large difference of sz values.

AGE AND METALLICITY DETERMINATION. The age and the metallicity (Z ) of the
population which dominates the mid-UV emission of a stellar system can be pro ed by
1ident|fy|ng the best match bet\'/%! IJE observed spec urrf-and a grld of SSP SEDs. ._

elliptical galaxy M32 was taken with the Faint Object Spectrograph (FOS)

nearest onboard the Hubble Space Telescope (programme 1D=6636; PI: M. Gregg). Age (Gyr)
In this case, the comparison with the SSP spectra is performed over the
2200-3200 A range, due to lower wavelength limit of the observation. The 10. 000
same procedure adopted for the Sun is used here and the results are shown _ 15. 000 84.
in Fig. 4 and reported in Table 2.

We found a “best” fiducial age for the stellar population of the central - 13. 040 19.
region of M32 of 3.640 Gyr, at solar metallicity. This result well agree with the _ 640 jfg: 4714218 14
generally accepted age of 3-4 Gyr at solar (or slightly super solar) metallicity

apply it on target objects whose p met _is-gre |IShéC! In this po
the results that we have obtalned r-the earb aif II| t| al galax nd fo
star, the S'LH:

The first mandatory step to valida the method an ch the suitability of the f eI M32. The spectrum, shown in Fig. 3, of the central part of the nearby dwarf

THE SUN. If we assume that the mid-UV emission of a SSP is dominated by turn-off stars,
we should obtain an age which correspond to the life time that those stars have spent on the
main sequence. For the Sun we can assume a value of 10.5 Gyr (Jorgensen 1991).

The mid-UV solar spectrum was extracted from the UARS/SUSIM archive

! : O o ot +0. 515
:httrli./k;aac.gsfc-inga;;.gerv;]data/date[set/U,B.\RS/EUSIM)f,h-aFV.erE:gIng 769 observations from September 1991 (see, e.g, Worthey 1994, Schiavon et al. 2004). _ . 790 o aas 15.
O gl . spec i g el DR . It is important to note that the best chi-squares for Z=0.01, solar, and 0.03 000 g2

We have selected the interval between 2000 and 3200 A. However, we have excluded the -~ : : - - -
. h _ .. N are quite similar. However, the small difference in the metal content between
interval from 2610 to 2750 A, as the observed bump included between these limits is not

, = T Z=0.01 and 0.017 produces a tremendous shift in the age of about 10 Gyr. = )
accurately reproduced by the synthetic stellar spectra. So_me opacity is missing in the stellar

This points out that the age-metallicity degeneration is clearly present in UV
model atmospheres, but there is still not a common agreement about its nature (Peterson et al. . J y 0e9 yp Table 2. Same as Table 1, but for M32.
2001) : spectra of stellar systems.

We compare the template spectrum with the grid of SSP spectra, broadened to the same
spectral resolution (FWHM=13 A) and normalized to the same flux integral, and compute the

reduced chi-square sz- -

HST/FOS spectrum of M32
Flux errcr
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“best” fiducial age. A 1-sigma uncertainty of the age is provided by performing
test (Bertone et al. 2004Db).
The results are shown in Fig. 2 and reported in Table 1. " =

The absolute chf.sc:;ﬂare minimum is found on the solar metallicity curve and provides an age

of 10.1 Gyr, with an error of more than 1 Gyr. This result is perfectly compatible w-lh the
.. commonly accepted value of 10.5 Gyr.

Synthetic 55F spectrum
age=4 Gyr, Z=0.017
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Figure 3. Same as Fig. 1, but for M32. In this case, the Figure 4. Same as Fig. 2, but for M32. A linear
SSP model has an age of 4 Gyr and solar metallicity. y-axis is used in this case.
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