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Abstract. We present Multi-Object Spectrograph (GMOS) Integral Field Unit (IFU), Hubble
Space Telescope (HST) and Very Large Array (VLA) observations of the inner kpc of the OH
Megamaser galaxy IRAS 11506-3851. In this work we discuss the kinematics and excitation of
the gas as well as its radio emission. The HST images reveal an isolated spiral galaxy and
the combination with the GMOS-IFU flux distributions allowed us to identify a partial ring of
star-forming regions surrounding the nucleus with a radius of ≈500 pc. The emission-line ratios
and excitation map reveal that the region inside the ring present mixed/transition excitation
between those of Starbursts and Active Galactic Nuclei (AGN), while regions along the ring are
excited by Starbursts. We suggest that we are probing a buried or fading AGN that could be
both exciting the gas and originating an outflow.
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1. Introduction

Ultra Luminous Infrared Galaxies (ULIRGs; L� 1012 L�) are known to be gas-rich
galaxies undergoing strong interactions and associated with advanced mergers (Sanders
& Mirabel 1996). Approximately 20% of LIRGs present masers at 1665 and 1667 MHz
with luminosities of about 102−4 L� (Lo 2005). These galaxies are called OH Megamaser
galaxies (hereafter OHM galaxies). The OH maser emission is the result of stimulated
emission, being produced by the amplification of the nuclear radio continuum by fore-
ground molecular gas, with the inverted level populations being pumped by far infrared
radiation that could be due to a Starburst or its combination with an obscured Active
Galactic Nuclei (AGN) (Parra et al. 2005).

There is evidence that many of these OHM galaxies host an AGN that is still immersed
in dense layers of dust and gas, suggesting that they could represent a key stage in galaxy
evolution in which the AGN is being triggered by the accretion of matter to the central
supermassive black hole (Darling & Giovanelli 2000). The investigation of the nature of
OHM galaxies can provide information about the evolution of gas-rich mergers and about
how the OH maser emission is related to the nature of the dominant heating source.

This study is part of an ongoing project aimed to investigate the nature of OHM galax-
ies using multi-wavelength analysis (Sales et al. 2015, 2019; Hekatelyne et al. 2018a,b).
The main result, so far, is that the four galaxies already studied present signatures of an
embedded AGN surrounded by star-forming regions. In addition, it is possible to iden-
tify signatures of gas non-circular motions that are attributed to inflows and outflows.
Although we find evidence of the presence of AGNs, the number of objects is still too
small for a more definitive conclusion about the nature of OHM galaxies.
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Figure 1. [O iii]λ5007/Hβ versus [N ii]/Hα diagnostic diagram (left). The dotted and dashed
lines represent the Kewley and Kauffmann criteria respectively. Excitation map identifying the
regions within the FoV presenting distinct excitation mechanisms: strong AGN (sAGN), weak
AGN (wAGN), Transition object (TO) and star-forming (SF) (right).

2. Results

We report a multi-wavelength data analysis of IRAS 11506-3851. The GMOS-IFU
observations cover the inner 720× 1200 pc2 at a spatial resolution of 193 pc and spectral
resolution of 1.8 Å. Our main results are:

The HST images reveal an isolated spiral galaxy and several knots that in combination
with the GMOS-IFU data can be attributed to star-forming regions in a 500 pc radius
circumnuclear ring. Moreover, the VLA images reveal a steep continuum spectrum kpc-
scale bipolar structure in the east-west direction, consistent with an AGN outflow.

Inside the circumnuclear ring the excitation is due to both Starburst and AGN activity
(see Fig. 1). On the other hand, the excitation in the external regions (ring) it is due only
to Starburst activity. Besides, the presence of radio emission indicates another source of
excitation in the nuclear region. From VLA data we also conclude that the gas in the
inner 240 pc is partially ionized by an embedded AGN.

We fitted and subtracted a rotating-disk model to the gas kinematics and find devi-
ations from pure rotation within the inner 240 pc that are co-spatial to an outflow in
neutral gas that was previously detected (Cazzoli et al. 2016). Moreover, these regions
present the highest velocity dispersion and are coincident with the radio emission. We
argue that the nuclear region is unveiling a new plasma bubble ejection that is pushing
the surrounding gas and either shocks or escape from the AGN radiation are increasing
the gas excitation in these regions.
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