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M82 :

Image Credit: X-ray: NASA/CXC/JHU/D. Strickland;
Optical: NASA/ESA/STScl/AURA/The Hubble Heritage Team:; .
Infrared: NASA/JPL-Caltech/Univ. of Arizona/C. Engelbracht NAM 2025 | Bron Reichardf Chu 7 July 2025



We need more € )bservations
oI fiven*outflows

M82

Image Credit: X-ray: NASA/CXC/JHU/D. Strickland;
Optical: NASA/ESA/STScl/AURA/The Hubble Heritage Team:; .
Infrared: NASA/JPL-Caltech/Univ. of Arizona/C. Engelbracht NAM 2025 | Bron Reichardf Chu 7 July 2025



DUVET: We've got you covered!

Pl : Deanne Fisher (Swinburne)

O Disks

O Starbursting: SFR =5-15 x MS
O Stellar Mass: logM, = 9-11 Mg,
O Compact: r, = 1-3 kpcC

O Nearby: z = 0.015-0.03

O Metdllicity: 0.01-1Z

27 galaxies observed with KCWI/Keck |

Some overlap with HST observations
NAM 2025 | Bron Reichardt Chu
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Observations of outflows using edge- |f3 |

on galaxies

Edge-on

M82




Observations of outflows using edge- Ia |

on galaxies

Edge-on

M82




Observations of outflows using edge-

on galaxies gives us metal loading

o
)

Magdalena Hamel-Bravo
Hamel-Bravo+2024,
MNRAS 530, 3855
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Observations of outflows using edge- |E |

on galaxies gives us metal loading

Edge-on
0) 2.5-
.E 2 D
8 o

5 e ] ~£%
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=  s5|= Magdalena Hamel-Bravo
3 P":l: N 1.0 Hamel-Bravo+2024,
> a MNRAS 530, 3855
O o 0.5
E Hamel-Bravo et al.
o) 0.0- (in prep)
O o5
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L See also Cameron+2021 for log(M [Mo])
“measurements in Mrk 1486 Log Stellar Mass
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Observations of outflows using edge-

on galaxies gives us metal loading

Theory
necessary to

® Absorption lines
U Chisholm+2018

NGC 1569
Avuroral lines
Hamel-Bravo+2(

)24

reproduce O
the MZR 2.0 AN

Hamel-Bravo+2024,
MNRAS 530, 3855

Hamel-Bravo et al.
(in prep)

SBS0335-052E 7 8 9 10 2
Avuroral lines log(M« [Mg])

| ee also Cameron+2021 for
measurements in Mrk 1486 I'og Stellar Mass
NAM 2025 | Bron Reichardt Chu

‘\"4 >
'l[;\ ,r"r
{ '5:(
II’ /?{
Lf! 7 (

7 July 2025 ] ]



Observations of outflows using edge- la |
on galaxies

Edge-on

M82

Measuring geomeitry
McPherson+2023,
MNRAS 525, 6170

Measuring
metallicities and
ionisation
Hamel-Bravo+2024,
MNRAS 530, 3855

Cameron+2021,
ApJL 9218, L16
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Observations of outflows using face-
on galaxies
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Ouvutflow scaling relations
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Supernovae are primarily driving the

ouiflows in DUVET face-on galaxies

0.1
Vout X 2:SFR

B\ :®hen et al. 2010, Li et al.
#9:2017, Kim et al. 2020 :
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[Oll1] 5007
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Vout = ZsFR

Log Xsrp
Reichardt Chu et al. (2025)
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Supernovae are primarily driving the

ouiflows in DUVET face-on galaxies

0.1
Vout X 2:SFR

B\ :®hen et al. 2010, Li et al.
#9:2017, Kim et al. 2020 :
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[Oll1] 5007

0.12+0.01

Vout = ZsFR

Log Xsrp
Reichardt Chu et al. (2025)
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ZOll,t
3” mass outflow
! rate per area

Log Tyt [Mg yr kpc=2]

Assumptions:
R, ~ 500 pc
ne ~100 cm?3
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For a full table of
our results, see the
Supplementary
Files for the paper:

Reichardt Chu et al. (2025)
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How do ouiflows affect the
star formation?



How do ouiflows affect the
star formation?

Come to my talk fomorrow to find
out!



DUVET DUVET

Edge-on Face-on

What mechanism is
How are oufflows driving the outflow?
distributed?
Outflow velocities consistent
Ovutflows are integral

with SNe-driven models
to the metallicity

cycle in galaxies

Higher SFR surface density
drives more gas out

Reichardt Chu et al. (2025)
MNRAS, 536, 1799

Hamel-Bravo+2024,
MNRAS 530, 3855

Cameron+2021,
ApJL?18, L16 For a full table of

. our results, see the
OUHIOWS In IOW' Supp|emen’[ory
mass low- Files for the paper
metallicity galaxies
may not expel How do outflows

regulate star See my talk tomorrow!

enough metals to mation? y
follow MZR
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