VV655 and NGC 4418: Implication of an interaction for the evolution of a LIRG
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Context. VV 655, a dwarf irregular galaxy with HI tidal debris, is a companion to the lenticular luminous infrared galaxy (LIRG)  lonized gas k|nemat|cs in NGC4418

NGC 4418. NGC 4418 stands out among nearby LIRGs due to its dense central concentration of molecular gas and the dusty, bi-polar

structures along its minor axis suggestive of a wind driven by a central starburst and possible nuclear activity. L \/\/65 5 75\ o) @ H | t| d a | de b| rs t Bg @j % J: D) @
Aims. We seek to understand the consequences of the ongoing minor interaction between VV 655 and NGC 4418 for the evolution of 7_ -
the LIRG. Specifically, we consider the origin of the gas supply responsible for the unusual nuclear properties of NGC 4418. EL *L i fEN k/ Y

Methods. We investigate the structural, kinematic, and chemical properties of VV 655 and NGC 4418 by analyzing archival imaging N ND N N =
data and optical spectroscopic observations from the SDSS-III and new spectra from SALT-RSS. We characterize their gas-phase - L/(.liz > 75 D N Eﬁ @ gaS traﬂsfel’ Li 7_&\ é/ % D)
metal abundances and spatially resolved, ionized gas kinematics to better understand whether gas transfer between VV 655 and .

NGC 4418 resulted in the highly obscured nucleus of the LIRG. Galactic outflow from VV655?

Results. The gas-phase metallicity in NGC 4418 significantly exceeds that in VV 655. No kinematic disturbances in the ionized gas /—\E ot 7 - : i —_

are observed along the minor axis of NGC 4418, but we see evidence for ionized gas outflows from VV 655 that may increase the ® r’] r3 s ‘ijz‘ T [N | |] 6583 C velOC|ty Wi ng OUtﬂ ow
CIj(‘)ss-‘sectlonA for gas stripping in grazAmg'colllslons. A faint, asymmetric outer arm is detected in NGC 4418 of the type normally — e5Ca pe \/e|OC|ty L W fé\ LY

associated with galaxy-galaxy interactions.

Conclusions. The simplest model suggests that the minor interaction between VV 655 and NGC 4418 produced the unusual nuclear 5'&1-‘1-5}': LA

properties of the LIRG via tidal torquing of the interstellar medium of NGC 4418 rather than through a significant gas transfer event.

In addition to inducing a central concentration of gas in NGC 4418, this interaction also produced an enhanced star formationrate @ ~10)(0)-400 Myrﬁ‘ﬁ [Zclose passage (\/a renius+207 7)
and an outer tidal arm in the LIRG. The VV 655-NGC 4418 system offers an example of the potential for minor collisions to alter the

evolutionary pathways of giant galaxies. [} Armjiﬁ\f:ﬂj: < ’I Gyr@ Egﬁ—j\ (He|m|+2003)
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