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Abstract. LLAGN are very important objects for studying as they are found in a large fraction
of all massive galaxies. Nevertheless this topic needs more investigation as fraction of LLAGN in
all AGN are much more higher than fraction of researches dedicated to LLAGN among all AGN
studies. The goal of our work is checking out X-ray properties of LLAGN. For this purpose we
created a sample of LLAGN by selecting most prominent LLAGN from literature and analyzed
their X-ray spectral properties. As a result, we obtained 12 LLAGN and for 8 of them XMM X-
ray observations are available. The spectra from one XMM camera, PN, were fitted with power
law + absorption of neutral hydrogen. In the current report we present the previous results of
this study. We plan to increase numbers of objects in our future studies.
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1. Introduction

For nowadays numerous observations in all electromagnetic spectrum are available for
public using and searching for a new ideas with a purpose to clarify the nature of AGN
(active galactic nuclei). X-ray variability of different types of AGNs has beed studied for
many years (Hernández-Garćıa (2016), Hernández-Garćıa (2017)). It is generally accepted
that most time of its “life” galaxy spend in a quiescent mode. Therefore all studies
connected with LLAGN plays very important role in understanding of the nature and
physical mechanisms that take place in a galactic nuclei. The intrinsic faintness, i.e.
LBol < 1044erg · s−1, and the low level of activity are the distinctive characteristics of
LLAGNs, which mainly consists of local Seyfert galaxies and Low-Ionization Nuclear
Emission-line Regions (LINERs).

2. Overview

The common properties of LLAGNs were studied on the base of different samples
of LLAGNs. Minfeng Gu & Xinwu Cao (2009) found an interesting difference between
Low-Ionization Nuclear Emission-line Regions (LINERs) and luminous active galactic
nuclei (AGNs). A significant anti-correlation was revealed between the hard X-ray photon
index and the Eddington ratioLBol/LEdd for a sample of LINERs and local Seyfert
galaxies compiled from literature with Chandra or XMM-Newton observations. To the
most brightest LLAGNs were dedicated numerous studies by many scientific groups from
different countries. For example, M87 that is included to our sample of LLAGNs. In Jolley,
E.J.D., Kuncic Z. (2007) to the well known LLAGN M87 was applied an accretion model

c© The Author(s), 2021. Published by Cambridge University Press on behalf of International Astronomical

Union

https://doi.org/10.1017/S1743921321000168 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921321000168
https://orcid.org/0000-0003-2985-7254
mailto:nadya@mao.kiev.ua
mailto:tugay.anatoliy@gmail.com
mailto:zadorozhna\protect _lida@ukr.net
https://doi.org/10.1017/S1743921321000168


X-ray properties of eight LLAGNs 405

that attributes the low radiative output to a low mass accretion rate, rather than a low
radiative efficiency. Authors calculated the combined disk-jet steady-state broadband
spectrum. A comparison between predicted and observed spectra indicates that M87 may
be a maximally spinning black hole accreting at a rate of ∼ 10−3Msunyr

−1 In the resent
report made by Younes et al. (2019) is presented the analysis of simultaneous XMM-
Newton+NuSTAR observations of two low-luminosity Active Galactic Nuclei (LLAGN),
NGC 3998 and NGC 4579. In the paper were calculated parameters of X-ray emmision
of these LLAGNs, and were discussed these results in the context of hard X-ray emission
from bright AGN, other LLAGN, and hot accretion flow models.

The goal of our study was to obtain XMM spectra for LLAGNs and to search for
the common behavior of their spectra. Therefore we performed facial analysis of XMM
observations for every source. To find the best spectral fit to the data, several models
were tested in this work. For the beginning we fitted every obtained spectra with a
simple phabs·powerlaw model that shows that X-ray emission is driven by non-thermal
processes. We found that X-ray spectra of only 3 sources from our sample can be fitted
with simple phabs·powerlaw model. Another 5 LLAGNs have very complicated spectra
and fitting with phabs·powerlaw model doesn‘t provide good χ2 statistic.

The data extraction was performed with the Science Analysis System (SAS) version
16.0.0, The PN data are selected using event patterns 0–4 and 0–12, respectively. We
extracted source events for all observations from a circle that should hold 90% of X-ray
emission of the source and the center should be equidistant from the ring.

We used archived XMM-Newton observations for 8 from 12 selected LLAGNs. (see
Table 1 in the full version of the article, available here: arXiv:2012.13518) NGC3642 is
not bright in X-ray range and for 3 LLAGNs, namely NGC404 NGC3368 and NGC4203
there is no XMM observations. For sources with more than 5 XMM observations we
chose observations distributed in time with the reason that we can observe some changes
in their spectral properties, if they exist (see Table 2 in the full version of the article,
available here: arXiv:2012.13518).

3. Implications

Conclusions. We created the sample of 12 LLAGNs for investigation of their X-ray
properties. Redshift z in our sample varies from −0.000140 in M81 to 0.00562 in NGC
4579. It means that all objects are relatively close to us galaxies. From Table 1 ( in the
full version of the article, available here: arXiv:2012.13518) we can see that 75% (9 from
12) of the host galaxies of selected LLAGNs are spiral and only 25% (3 from 12) are
elliptical. We obtained XMM spectra for LLAGNs and tried to find common behaviors
in their spectra. Nevertheless their relatively low brightness (if compare with AGNs), we
found that X-ray spectra of only 3 sources from our sample can be fitted with simple
phabs·powerlaw model. X-ray spectra of another 5 X-ray sources required models with
multiple components and shows complicated features. Obtained model’s parameters are:
Photon Index varies from 1.2 in NGC 1052 to 2.90 in NGC 3486; absorption by neutral
hydrogen NH = 2.22 · 1020cm−2 in NGC 3998 to NH = 7.5 · 1022cm−2.
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