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Abstract. We explored a sample of 545 local galaxies using data from the 3XMM-DR7 and SDSS-
DR8 surveys. We carried out all analyses up to z∼ 0.2, and we studied the relation between
X/O flux ratio and accretion rate for different classes of active galaxies such as LINERs and
Seyfert 2. We obtained a slight correlation between the two parameters if the whole sample
of AGN is used. However, LINERs and Sy2 galaxies show different properties, slight correla-
tion and slight anti-correlation, respectively. This could confirm that LINERs and Sy2 galaxies
have different accretion efficiencies and maybe different accretion disc properties, as has been
suggested previously.
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1. Introduction

Active galactic nuclei (AGN) are powerful sources of radiation in a wide spectral range,
from gamma-rays to radio waves (Netzer 2015). In particular, AGN are strong X-ray
sources. X-ray emission is shown to be a powerful tool of AGN detection and a study
of the growth of supermassive black holes (SMBHs) and AGN properties (Brandt &
Hasinger 2005). On the other side, optical data are very important for AGN classifica-
tion and for studying the properties of AGN host galaxies (Pović et al. 2009a,b; 2012).
Therefore, the combination of X-ray and optical data allows the successful study of the
connection between the AGN and their host galaxies. Furthermore, the accretion rate
(AR) in galaxies remains a prerequisite for understanding the physics behind SMBHs
and AGN, the evolution and growth of galaxies, and the connection between active and
non-active galaxies. However, AR measurements are still not easy since they mainly
depend on the availability of spectroscopic data, which contain smaller data sets and
poorer statistics than photometric data. In previous studies, Pović et al. (2009a,b) sug-
gested that there might be a photometric indicator of AR in galaxies, based on the ratio
between the flux in X-rays (0.5 - 4.5 keV) and optical flux. In this work, we used X-ray
data, and optical spectroscopic and photometric data to measure both X/O flux ratio
and AR in different types of active galaxies and to test the correlation between the two
parameters.
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Figure 1. The correlation between BH mass and AR, left-right (LINER,Sy2)

2. Data and Sample Selection

X-ray data were obtained from the 3XMM-DR7 catalogue (Rosen et al. 2016) which
contains 727,790 sources. Also, we used optical photometric and spectroscopic data from
the Sloan Digital Sky Survey (SDSS) data release 8 (DR8). Spectroscopic measurements
have been obtained from the MPA-JHU SDSS DR8 catalogue (Brinchmann et al. 2004)
for 1,472,581 sources. Finally, morphological classification has been obtained from the
Galaxy Zoo catalogue (Lintott et al. 2011). We cross-matched all three catalogues using
a cross-matched radius of 3 arcsec and we selected 2151 sources in total up to redshift
z≤ 0.2. We stick to this redshift for avoiding the K-correction in X-rays. Using the BPT-
NII diagram (Baldwin, Phillips & Terlevich 1981), and signal-to-noise ratio of emission
lines of S/N> 3, we selected 545 AGN galaxies in total, of those 209 and 336 being Seyfert
2 and LINER sources, respectively.

3. Analysis and Results

In this work, we analyzed the correlation between the X/O flux ratio and AR of spectro-
scopically selected AGN up to z≤ 0.2. After selecting LINERs and Sy2 sources, we went
through the following analysis: we first measured the X/O flux ratio by using the (0.5 -
4.5keV) X-ray and optical r bands (Pović et al. 2009a,b). Secondly, we measured the mass
of a black hole using the velocity dispersion method (Tremaine et al. 2002) and veloc-
ity dispersion measurements from the MPA-JHU catalogue (Brinchmann et al. 2004).
Eddington luminosity was then measured as Ledd = 1.5× 1038 (Mbh/M)erg/s. Bolometric
luminosity was measured through the Hβ and [OIII] emission lines using the results of
Netzer (2013). Emission lines were first corrected for extinction through the Hα/Hβ
emission lines. Finally, the accretion rate was measured as AR = Lbol /Ledd. We tested
the correlation between the SMBH mass and AR (see Fig. 1) and X/O flux ratio and
AR (see Fig. 2) for the whole sample of AGN, and also for LINERs and Sy2 galaxies.
We finally analyzed the same relations, but for different morphological types. We found
anti-correlation between the SMBH mass and AR independently on AGN type, as shown
in Fig. 1, confirming some of the previous results (e.g., Woo & Urry 2002). Only mild
correlation has been found between the X/O flux ratio and AR in LINERs, and mild
correlation in Seyfert 2 galaxies, as shown in Fig. 2. When observing the previous in
relation to morphology, the same trends have been found in all cases for both elliptical
and spiral galaxies at redshifts z≤ 0.2.
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Figure 2. The correlation between X/O flux ratio & AR, left- right: LINER, Sy2.

4. Conclusion

The results obtained above could suggest previous findings that Sy2 and LINER galax-
ies have different accretion properties and belong to two different modes: radiatively
efficient and radiatively inefficient advection dominated accretion. Preliminary results
obtained in this work do not discard the possibility of using the X/O flux ratio as an
AR indicator, however, more detailed studies and larger statistical samples are needed
for confirming this.
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