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Abstract. IRAS 06487+2208 is an ultra-luminous infrared galaxy ([U]JLIRG) showing OH megamaser emission, associated with
dense gas and mergers. We analyze excitation and ionized gas kinematics using GMOS/IFU, HST, and VLA data. Emission-line
modeling and diagnostic diagrams reveal nuclear star formation with signs of a dust-obscured, low-luminosity AGN, supporting OH
megamasers as tracers of key merger-driven evolutionary stages in [U]LIRGs.

Resumo. IRAS 0648742208 é uma galdxia infravermelha ultraluminosa ([UJLIRG) com emissdao megamaser de OH associada a
géds denso e fusdes. Analisamos a excitagdo e a cinemdtica do gds ionizado com dados GMOS/IFU, HST e VLA. A modelagem
das linhas e os diagramas de diagndstico indicam formagao estelar nuclear e indicios de um AGN de baixa luminosidade ob-
scurecido por poeira, reforcando os megamasers de OH como tragadores de estdgios evolutivos impulsionados por fusdes em [U]LIRGs.
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1. Introduction HET: WFPC2 FaLAW

[Ulltra-luminous infrared galaxies ([UJLIRGs) are key merger
stages that trigger star formation and nuclear activity (Anders
et al. 1988; Lo 2005). Some present OH megamaser emission,
produced in dense and disturbed molecular gas (Sales et al.
2015, 2019; Hekatelyne et al. 2017, 2020). IRAS 06487+2208
is an excellent case to study the connection between merger dy-
namics, gas excitation, and maser activity. We used GMOS/IFU . OHMG IRAS 0645742208
(Gemini), HST/WFPC2 (F814W), and VLA data, including the o= .

OH 1665-1667 MHz lines, to map ionized and molecular gas : jg
properties. Standard reduction steps were applied—bias and flat
correction, cosmic-ray removal, cube construction, and con-
tinuum subtraction. Emission lines were modeled with multi-
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Gaussian fits using IFSCuBe (Ruschel-Dutra et al. 2021), and oo ' ool e
the radio and optical data were consistently calibrated with  weverengmiay
AIPS/CASA.
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2. Data Analysis
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The analysis combined the datasets to produce a comprehen-

sive multiwavelength view of the galaxy. The HST/WFPC2 op- e S i
tical image (Figure 1) reveals a highly disturbed morphology Wavelength () Wavclongth (&) Wavelength ¢ Wavelength ()
and tidal features characteristic of an ongoing merger. The inte- Figore 1. Panel (a): HST/WFPC2 optical image of
grated G MOS/IFU spectrum p royldes high spa.ttlal. and .spect.ral IRAS 06487+2208. Panel (b): Integrated GMOS-IFU spectrum
resolution across the 4500-7000 A range, allowing identification . PO .

of emission lines such as HB, [O ] 15007, [N 1] 16583, and ~ SOVering 4500-7000 A, highlighting the spectral region corre-

Ha, which deled usi 16i-G ian fitti ith th sponding to the OH maser emission. Panel (c): Spectral fits
IFCéC\:/JBl};: to\:]ere modeled usig muiti-baussian Htng wi © performed with IFSCuBE, illustrating the modeling of the main

emission lines.

From these fits, we obtained maps of flux, velocity, and ve-
locity dispersion for the ionized gas (Figure 2). The velocity
field shows a rotating structure with local disturbances, while the
dispersion map reveals turbulent gas possibly linked to shocks or outflows. BPT diagnostic diagrams (Figure 3) indicate pre-
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Ficure 2. Maps of (a) flux, (b) velocity, and (c) velocity dispersion
derived from the GMOS-IFU data for the ionized gas component.

1.5
4 OH Seyfert 1 Seyfert
1.0
=
= e 0
Z 051 3 LINER
= @
= 6 k& £ -1
S o0 £ o
= 0. 9
5’ -2
' -3{ . F| W SF
-1.0 T — ) T T T
-1.0 -0.5 0.0 0.5 1 0 -1 -2
log ([N II/Ha)n Aa (arcsec)
1.5
Seyfert 1
1.01 $0H Seyfert
=
= = 0
T 05 8
= £ -1 LINER
2 o0 5
2 -2
—0.51
SF
-3 1
-1.0 T + | r T
-1.0 -0.5 0.0 0.5 1 0 -1 -2
log ([S I/Ha)n Aa (arcsec)
1.5
Seyfert 1 [
ol $0H Seyfert
=
3 0
= s, / 8
= o8 £-1 LINER
o | Y e
= 0. > ]
B 2{ 1
7 SF
-3
220 -15 -1.0 -05 0.0 10 -1 -2

log ([O Il/Ha)n Aa (arcsec)

Ficure 3. BPT diagnostic diagram showing the classification of
ionization mechanisms based on narrow emission-line ratios. The
solid and dashed curves correspond to the empirical and theoret-
ical separation lines by Kauffmann et al. (2003) and Kewley et
al. (2001), respectively.

dominantly star-forming excitation, with a minor component ex-
tending toward composite and AGN regions, suggesting a dusty,
low-luminosity AGN embedded within a merger-driven starburst
nucleus.

Complementary VLA radio observations in the C, X, L, and
OH bands (Figure 4) trace the distribution of continuum and
megamaser emission. The alignment between radio and optical
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Ficure 4. Composite VLA images of IRAS 06487+2208 in the C,
X, L, and OH bands. The emission distribution at each frequency
is shown in units of Jy beam™'.

structures confirms that the OH maser emission originates in the
nuclear region, coincident with the kinematically disturbed gas
observed in the optical data.

Together, these datasets provide a coherent view of
IRAS 06487+2208 as a merger-driven [U]LIRG, where intense
star formation and compact radio emission coexist with molecular
and ionized gas structures. This highlights the close connection
between merger dynamics and OH megamaser activity.

The OH megamaser emission in IRAS 06487+2208 is tightly
linked to disturbed gas kinematics and merger-driven processes.
Our results support the view that OH megamasers trace transient
stages of [U]LIRG evolution marked by gas inflows, starbursts,
and emerging AGN activity, with evidence of a dust-obscured,
low-luminosity nucleus.
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