RevMexAA (Serie de Conferencias), 40, 124–124 (2011)

MIR AND HARD X-RAY LUMINOSITIES, SILICATE FEATURES, AND SFR IN AGN

Y. Juárez,^1 R. Maiolino,^2 R. Mújica,^1 and I. Cruz-González^1

We investigate the obscuration and star formation activity in local AGN by exploiting a large compilation of Spitzer-IRS spectra. In order to avoid biases due to the obscuration itself and to measure the intrinsic luminosity in a homogeneous manner in both, obscured and unobscured objects, we have selected a sample of local AGN observed with Spitzer- IRS having hard X-ray spectra. The analysis of a large sample allows us to investigate the relationship between obscuration, dust covering factor, star formation rate (SFR) and intrinsic luminosity of the AGN.

We gathered a sample of 192 AGN exhibiting a wide range of AGN types. This sample is drawn from several authors (see references). We used IRS observations in the standard staring mode, covering the interval between 5 and 38 μm with R ∼ 60–120. Figure 1 depicts the IRS spectra with the best fit.

We studied the correlation between the reprocessed mid-IR (MIR) and absorption corrected hard X-ray luminosities. A high correlation is found between the rest frame 6.7 μm (L_{MIR}) and 2–10 keV (L_X ) luminosities, following the non-linear relation λL_λ(6.7μm) ∝ L^{0.83}_X , supporting the previous finding where the dust covering factor decreases with luminosity (Maiolino et al. 2007). However, the dust covering factor, which is proportional to the ratio between the MIR dust thermal continuum and the L_X , decreases with luminosity in Type 1 (unobscured) AGN, while Type 2 (obscured) AGN do not show such a trend. The 7.7 μm PAH emission feature, expected from starburst activity, was used to estimate the SFR. We found that the SFR correlates with the AGN intrinsic luminosity, in agrement with the expectation of models of galaxy-BH coevolution. We found the dust covering factor correlates with the SFR, suggesting that SFR enhances the amount of gas and dust in the nuclear region.

1Instituto de Astronomía, Universidad Nacional Autónoma de México, Apdo. Postal 70-264, 04510 México, D.F., Mexico (yjuarez@astroscu.unam.mx).

2INAF-Osservatorio Astronomico di Roma, via di Frascati 33, 00040 Monte Porzio Catone, Italy.

3Instituto Nacional de Astrofísica, Óptica y Electrónica, Luis Enrique Erro 1, Tonantzintla, Puebla, 72840, Mexico.

Fig. 1. Spitzer-IRS spectra (black). The red line is the fitted continuum, the blue line is the scaled M82 template, and the green line is the residual, subtracting the scaled M82 template from the spectrum of the object. Upper panel: PAH-dominated spectrum. Middle panel: absorption-dominated spectrum. Lower panel: continuum-dominated spectrum. The hatched areas mark regions that were used to fit the continuum.

However, the gas and dust columns along the line of sight (inferred from the X-rays and from the 9.7 μm absorption feature) do not correlate with SFR. This apparently contradictory result may provide clues on the geometry and distribution of the gas and dust in the circumnuclear region, and on its connection to the star formation activity.

REFERENCES Buchanan, C. L., Gallimore, J. F., O’Dea, C. P., Baum, S. A., Axon, D. J., Robinson, A., Elitzur, M., & Elvis, M. 2006, AJ, 132, 401 Hao, C. N., Xia, X. Y., Mao, S., Wu, H., & Deng, Z. G.

2005, ApJ, 625, 78 Netzer, H., et al. 2007, ApJ, 666, 806 Maiolino, R., Shemmer, O., Imanishi, M., Netzer, H., Oliva, E., Lutz, D., & Sturm, E. 2007, A&A, 468, 979 Shi, Y., et al. 2006, ApJ, 653, 127 Sirocky, M. M., Levenson, N. A., Elitzur, M., Spoon, H. W. W., & Armus, L. 2008, ApJ, 678, 729 Sturm, E., Hasinger, G., Lehmann, I., Mainieri, V., Genzel, R., Lehnert, M. D., Lutz, D., & Tacconi, L. J. 2006, ApJ, 642, 81 Weedman, D. W., et al. 2005, ApJ, 633, 706