MASS AND AGE FROM INVERSE POPULATION SYNTHESIS MODELS 67

Fig. 1. Best estimate of age, compared to the true value. The error bars indicate the 16−84 percentile range in the recovered distribution of this parameter.

function exp|1 − χ^2|, and the associated confidence interval to be the 16−84 percentile range.

3. RESULTS

In Figure 1 we compare our best estimate of age to the true value for the 10 mock galaxies in our sample, and in Figure 2 we show the fractional difference between our best estimate of mass and the true value as a function of mean age. We can see that the mass and the mean age are, in general, well recovered parameters. However, some galaxies show an uncertainty as large as a factor of 2 in the age, and of 2.6 in mass (points marked as circles and triangle in Figures 1 and 2). These galaxies have an important fraction of young stars in their stellar population. The galaxy marked with a triangle has been actively forming stars since its birth, with a mean stellar age of 4.6×10^8 yr, additionaly, it experienced a massive burst of star formation that duplicated its mass, 10^8 yr ago. On the other hand, circled points represent galaxies with a dominant population of old stars, that underwent an intense burst of 10% of the total galaxy mass in the last 10^8 yr, or a less massive, 1% of the galaxy mass, but more recent burst, 2 × 10^7 yr ago. In any case, the burst doesn’t significantly change the mean age of the galaxy but leaves a mark in the spectral energy distribution.

Fig. 2. Relative mass difference between our best estimate and the true value, (Mrecovered − Mtrue)/Mtrue, as function of true age. The error bars correspond to the 16−84 percentile range in the recovered distribution of this difference.

4. CONCLUSIONS

We conclude that from inverse population synthesis models, the mass and mean galaxy age can be estimated with a 10−15% accuracy for the quiescently star forming galaxies. For galaxies with a present day active star formation rate, or that underwent a recent burst, the uncertainty can become as large as a factor of 2 in age and a factor of 2.6 in mass.

REFERENCES

Acquaviva, V., Gawiser, E., & Guaita, L. 2011, ApJ, 737, 47 Cid Fernandes, R., Mateus, A., Sodré, L., Stasińska, G., & Gomes, J. M. 2005, MNRAS, 358, 363 Heavens, A. F., Jimenez, R., & Lahav, O. 2000, MNRAS, 317, 965 Kauffmann, G., et al. 2003, MNRAS, 341, 33 Magris, G., Bruzual, G., Mateu, J., & Sandoval, J. 2009, AIP Conf. Proc. 1111, Probing Stellar Populations out to the Distant Universe: CEFALU 2008, ed. G. Giobbi, A. Tornambe, G. Raimondo, M. Limongi, L. A. Antonelli, N. Menci, & E. Brocato (Melville: AIP), 239 Mateu, J. 2009, RevMexAA (SC), 35, 164 Ocvirck, P., et al. 2006, MNRAS, 365, 46 Tojeiro, R., Wilkins, S., Heavens, A. F., Panter, B., & Jimenez, R. 2009, ApJS, 185, 1