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High-velocity extended molecular outflowin the star-formation
dominated luminous infrared galaxy ESO 320-G030

M. Pereira-Santaella et al. 2016, arXiv 1607.03674
ABSTRACT

‘We analyze new high spatial resolution (~60 pc) ALMA CO(2-1) observations of the isolated luminous infrared galaxy
ESO 320-G030 (d = 48 Mpc) in combination with ancillary HST optical and near-IR imaging as well as VLT /SINFONI
near-IR integral field spectroscopy. We detect a high-velocity (~450 kms™") spatially resolved (size~2.5kpc; dynamical
time ~3 Myr) massive (~10” Mg; M ~2-8 Mg yr~") molecular outflow originated in the central ~250 pc. We observe a
clumpy structure in the outflowing cold molecular gas with clump sizes between 60 and 150 pc and masses between 10°°
and 10%* M. The mass of the clumps decreases with increasing distance, while the velocity is approximately constant.
Therefore, both the momentum and kinetic energy of the clumps decrease outwards. In the innermost (~100pc) part
of the outflow, we measure a hot-to-cold molecular gas ratio of 7x10~°, which is similar to that measured in other
resolved molecular outflows. We do not find evidence of an ionized phase in this outflow. The nuclear IR and radio
properties are compatible with strong and highly obscured star-formation (Ax ~ 4.6 mag; SFR ~ 15 Mg yr~'). We
do not find any evidence for the presence of an active galactic nucleus. We estimate that supernova explosions in the
nuclear starburst (vgn ~ 0.2yr~') can power the observed molecular outflow. The kinetic energy and radial momentum
of the cold molecular phase of the outflow correspond to about 2% and 20%, respectively, of the supernovae output.
The cold molecular outflow velocity is lower than the escape velocity, so the gas will likely return to the galaxy disk.
The mass loading factor is ~0.1-0.5, so the negative feedback due to this star-formation powered molecular outflow is
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we added an extra contour level at 0.5x0.43 Jy ks beam- .. The red hatched the 70 of cach image.
For the ALMA CO(2-1) and the 233G H/umhmmm images, the beam size is 0725x 0723, PA 8‘! l-nr th( SINI‘ONI H, 1-0 S(1)
image, the beam FWHM is 076, and for the HST/NICMOS data, the beam is ~0715.

ESO320-G030, d=48Mpc (z=0.010781)
log (L_IR/L_sun)= 11.35 - total SFR= 28 M_sun
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Fig. 6. The left pancls show the CO(2-1) integrated emission between 2650 and
and 3530 kms ™" in red contours. The contours corres 3,4 and 12
is ot plotted in the top lef panel for clarity
hackground of the bottom
s the minor kinemat
of the outflowing he orange cross marks the position of the 233 GHz continuum peak. The right panels show the CO(2-1)
spectra of the regi arked in the bot t panel. The blue and red shaded areas indicate the velocity ranges used to construct
the blue and red contours, respectively. The vertical dashed line corresponds to the velocity derived in Section 4 assuming a rotating
disk model. To increase the signal-to-noise ratio, we binned the spectra in channels of 60, 20, 15, 5, 15, 20, and 20kms~* from top
to bottom
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Table 1. Properties of the outflow regions
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Fig. 7. Logarithm of the molecular mass (first), velocity
(second), kinetic energy (third), and momentum (fourth) of
the outflowing clumps as a function of the deprojected dis-

tance from the nucleus. Blue and red points are blueshifted
and redshifted clumps, respectively. The dotted line is the
best fit. The parameters of the best fit and the Pearson cor-
relation coefficients are indicated in each panel. The error
bars correspond to the statistical uncertainties.




