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WFC3/UVIS
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ABSTRACT
Using the VLA, we have found that the OH 1.667 GHz maser line (OHM) is aviable new avenue to identify molecular outflows and study AGN-
feedback. We tentatively detect high-velocity wings in the OHM spectrum of IRAS 03158+4227, whose vel ocity profile matches with its OH 119
micron absorption line profile, but is limited by the modest SNR of our detection. This suggests a physical relation between the outflowing cold gas,
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and compact circumcuclear molecular gas regions. We here request further observations of the OHM emission in IRAS 03158+4227, to confirm this
correspondence, and establish the OHM feature as areliable outflow diagnostic. We also request UV to near-infrared HST observations of IRAS
03158+4227 for the first time, so asto constrain the young and old stellar populations, study the tidal tails detected in CO(1-0), and detect the impact
of kpc scale outflows on star formation in outflow hosts. We therefore propose for joint VLA- HST observations of IRAS 03158+4227 (z = 0.13),
hosting the most extreme molecular outflow in the local Universe, in order to further develop our understanding of AGN feedback, its impact on its
host galaxy at all spatial scales.

OBSERVING DESCRIPTION

We were allocated two orbits of HST imaging for IRAS 03158+4227 in the broadband filters WFC3-1R/F160W, ACS/F814W, and the WFC3-
UVIS/F275W. Our target source hosts the most powerful molecular outflow in the local universe, as per our CO(1-0) observations. Since we have
gpatialy resolved CO(1-0) observations of the molecular outflow in IRAS 03158+4227, it isthe ideal target in which to study the impact of the ~kpc
scale outflows on the star formation.

Imaging with WFC3-UV IS using F275W filter traces the rest-frame near-UV emission, and therefore the young stellar population formed in recent
starburst activity. At aredshift of z ~ 0.1344, the H-alphaline redshifts into the F814W band, and thus displays the active star formation. Finaly,
imaging with the F160W image will allow us to correct for the extinction in the F275W/F814W filters. Together, these enable us to characterize the
young and old stellar populations, and the near-IR dust extinction on small spatial scales <~ 0.13" (~ 300 pc at z ~ 0.134).

Additionally, IRAS 03158+4227 is a merger with a companion at ~ 42 kpc distance (~ 20 arcsec), and we have detected molecular gastidal tailsin
the CO(1-0) emission. Our planned observations are sensitive to the low-surface brightness extended star formation and emission along the molecular
“bridge’, which could not be detected at high significance with SDSS, and would be highly complementary to our CO(1-0) observations.

Observations in each band will be split into at |east three dithered sub-exposures to allow cosmic ray subtraction and to remove hot pixels. We
choose to center off-centre from the galaxy, so as to avoid placing the any of the extended galaxy structure on the gap between the CCDs. We plan to
image in the ACS/F814W filter in one orbit, and image using the WFC3 UVIY/IR filters in the second orbit. Our exposure times were derived using
previous SDSS imaging.
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Proposal 14938, |RAS 03158+4117 (04)
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