Abstract

Microwave Amplification by Stimulated Emission of Radiation (maser) from water molecules in galaxy centers
prove to be one of the most important tools for accurate measurements of supermassive black holes and for
geometric distance measurements to extragalactic astrophysical sources and therefore are crucial for

providing constraints on our understanding of
luminous water masers are notably rare, great
searches for water masers require a closer loo

now the universe formed and evolves. Unfortunately,
vy hastening the need to find more. To be more efficient, future |,

< at the conditions in which these emissions originate.

Currently, there is tentative evidence to suggest that the maser pumping mechanism is associated with the
accretion of matter onto supermassive black holes in galactic centers, otherwise known as active galactic
nuclei (AGN). Thus, we investigate herein a way of identifying AGNs in maser galaxy hosts via mid-infrared

variability. Mid-infrared flux fluctuations have the advantage of being less sensitive to cosmological
obscuration, but still reveal variations in the putative AGN, as the circumnuclear dust reprocesses its

radiation. With this in mind, we employ here measurements from the Megamaser Cosmological Project
(MCP), which offers the most complete list of galaxies surveyed for water maser emissions, as well as multi-
epoch mid-infrared data from Wide-field Infrared Survey Explorer (WISE), and present preliminary results of
our analysis of variability in maser and non-maser galaxies.

Physics of Maser Emission

Why Variability? Why in Mid-Infrared?

Variability in the total power output of galaxy centers, with timescales of hours to years (e.g.
Ulrich et al. 1997, Kozlowski et al. 2016), can be associated with instabilities in the accretion disk
or surface temperature fluctuations.

=> Variability selection can reveal accreting SMBHs as power sources (e.g., Trump et al. 2015).
Mid-Infrared variability selection of galaxies can reveal changes towards redder (higher) W1-W2
colors, i.e., moving them in the AGN wedge of the WISE color-color diagrams (e.g., Stern et al.

2005).

=> Mid-Infrared variability selection allows for new identification of AGN activity where other

wavelength selection can miss them.

Mid-Infrared variability studies have unique advantages: they are less sensitive to dust
obscuration, which constitutes a large fraction of the nearby low-luminosity AGN population in
general, and also believed to be strongly associated with the maser activity.
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Megamaser Cosmology Project (MCP)

Largest catalog of galaxies surveyed for H,O maser
emission in 22 GHz (>5000 galaxies; Braatz et al. 2018)

. ~3% of all surveyed galaxies host maser emission
. ~80% of maser galaxies show megamaser luminosities
. ~20% of host galaxies emission are found in a disk-like

configuration

. Need better selection of potential maser disk
candidates, which in turn needs a better
understanding of how the masing activity relates to
the properties of their host galaxies in all

wavelengths.
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