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What are Galaxy OUtﬂOWS? Galaxies form from within dark matter halos by accreting gas

from the intergalactic medium into their potentials. Over time, this gas cools and collapses to form stars and blackholes
which inject energy back into interstellar medium, pushlng gas out of the galcxy in the form oF outﬂows
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We use the lens fitting
code visilens
(Hezaveh et al. 2013,
Spilker et al. 2016aq)
to model the
gravitational distortion
of GO9v1.4 by the
foreground galaxy
(not shown).
Intrinsic intensity and
velocity maps are then
reconstructed in the
source plane using
LENSTOOL (Kneib et
al. 2011).
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What |mpact is the outflow having on its galaxy‘-"

| We convert our observed OH+ mass to a fotal j
{ neutral gas mass using the abundance from Bialy }

et al. 2019, finding M=6.7x10° M. More than

25% of the molecular gas mass in the galaxy.
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The mass outflow rate” §

2nd

(MOFR) tells us how §°
rapidly this mass is

| ejected from the galaxy

This requires measurements of the velocity

-V and radius R of the outflow which need

‘ to be corrected for the outflow’s
inclination to our line of sight.

. We can't dlrectly measure the inclination

so we derive M over a range of possible

f inclinations, finding M=230 - 3500 Mo /yr |

At most inclinations this far exceeds the

star formation rate of 740 Mo /yr.
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This is one of the biggest cool gas

outflows observed at both low (local)

and high (early universe) red shift.
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If we compare the _,
§ momentum flux in the }
outflow..

{ ..with thqtpplied by §
' super novae PsN

We find that the expected rate of ~15 super  }

] § novae per year (derived from the star formation }
} rate) can supply enough momentum to drive the |
observed outflow at most possible inclinations!
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