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GALAXY INTERACTIONS

Galaxy merger

e important process in galaxy evolution
@ merger = a process in which two or more galaxies collide
o major merger: two disk galaxies, roughly equal mass; quite violent

o minor merger: galaxies with significantly different masses (>4:1),
e.g. collision with a smaller satellite companion

@ minor mergers much more common than major mergers
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MINOR MERGERS WITH MINOR AXIS DUST LANES

@ minor mergers: gas brought in by
disturbing companion galaxy — generally
at large radii in merger remnant
(Bournaud et al. 2005)

@ gas returning from tidal tails — often
forms rings (e.g. polar, appearing as dust
lanes when seen edge-on)

= How are polar rings/dust lanes physically
and dynamically coupled to the gas reservoirs
at the centers of minor mergers?

FIGURE: Minor axis dust lane
minor mergers NGC 1614 (top)
and NGC 4194 (the Medusa
merger, bottom).

Sabine Konig Deep ALMA imaging of NGC 1614 3



NGC 1614
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THE STARBURST RING
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FIGURE: H- K image of the central 8”x8" of NGC 1614 (left, Alonso-Herrero et al.
2001), and the 5 GHz radio continuum as seen by the VLA and MERLIN (right, Olsson
et al. 2010).

= ring in H- K and radio continuum
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MOLECULAR GAS IN NGC 1614

Integrated intensity — Countours every 194 K.km/s
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CO 1-0 = central kpc elongated CO structure associated with
foreground dust lane (Olsson+ 2010, Kénig+ 2016)

CO2-1 = ~230 pc radius, asymmetric ring (~10° Mg, WE =2.7:1,
Kénig+ 2013)
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TRACERS OF STAR FORMATION
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= Pa« & radio continuum inside the molecular gas ring (CO) )
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ANNULAR PROFILES

o profiles centered with respect
to center of Paa ring

o CO2-1 has no central peak

o radio continuum & Pa« aligned
quite well, but inside the CO
ring
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“FEEDING” THE RING
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FIGURE: Overlay of CO2-1 (left) and CO 1-0 (right) integrated intensity emission
on top of HST F435W image on different scales.

CO gas distributions well correlated with dust lanes = feeding of the
ring via the dust lanes?
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GIANT MOLECULAR ASSOCIATIONS (GMAS)

Integrated intensity — Countours every 194 K.km/s

GMA

average

T
2o 2-1

— outer ring radius
O dust lane connection
Z-northern extension



NEW ALMA OBSERVATIONS (KONIG+ 2016)
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LINE RATIOS
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= ratio gradient caused by diffuse, unbound molecular gas in the dust J
lane?
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EXCITATION VS. ABUNDANCE

e change in gas temperature vs.
change in gas density as
cause for change in line ratio
— diffuse gas in dust lane —
infalling gas via dust lane +
density wave in addition

o [2COJ/["*CO]~90 — typical
value further out in Galactic
disk = infall of chemically less
processed gas

o ['2C'%0)/['?C'30]~900
mixing between infalling &
prevailing gas very inefficient

o large [12C'®Q)/['*C'®Q] also in
NGC 4418 & Arp 299A
(Gonzalez-Alfonso+ 2012,
Falstad+ in prep.)
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FIGURE: 2CO2-1 (contours) on top of
3C0O1-0 (color).



NGC 1614 - A MODEL

o 2CO1-0in the dust lane
(diffuse, non-selfgravitating
gas) + density wave —

© ™o 1-0 % °C0 1-0 peak —> density wove

(D) "c0 2-1_(5)°c0 1-0 dust lone permeation = dust lane




NGC 1614 - A MODEL

o '2CO1-0in the dust lane
(diffuse, non-selfgravitating
gas) + density wave —
13C0O 1-0 (selfgravitating gas)

o smaller GMCs “trapped” at
connection dust lane - ring
(merger potential) —
coaggulation to GMAs —
transport onto starburst ring =
feeding of molecular gas to
starburst ring via dust lanes

FIGURE: Toy model for the formation of
the molecular gas ring and the GMAs in
the ring in NGC 1614..
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SUMMARY

@ molecular gas reservoir associated
with the dust lanes

o bulk of the gas not associated with
star formation

e circumnuclear molecular gas ring

o 3CO 1-0-to-'2CO 1-0 ratio peaks in
the dust lane Q é

o feeding of the ring via the dust lanes
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THANK YOU!

PR

U
v
a
U



	Minor mergers with minor axis dust lanes
	NGC 1614

