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Abstract:

Observing the cycling of baryons in and out of galaxies, which largely takes places in t
to understanding how galaxies grow and evolve. This is especially true for dwarf galaxie
even more effective feedback than more massive haloes, and whose cold virial temperat
in cold accretion, in which gas efficiently inflows and settles, perhaps explaining the d
galaxies are actively star forming. Understanding how baryons cycle in and out of
understanding how these galaxies connect to their large scale environment, and is noy
state-of-the-art instrumentation. | will present sub-kiloparsec scale resolution integre
mapping cool ionized gas inside and close to the optical extent of a star forming, low
kpc. This high spatial and spectral resolution data will be combined with the large scale
scales up to 1 degree (~200 kpc) with the one thousand lens, narrowband upgrade of th
will show results of the spatial distribution, kinematics, and ionization properties of g
outer CGM and additionally provide insight into the degree of cospatiality of neutral t
outskirts of this low mass galaxy, connecting galactic processes such as star formation
CGM.
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BRIDGES: Baryon Recycling In Dwarf Galaxies Emission Survey

Direct emission maps of cool gas
in a star forming, low mass galaxy

connecting spatially resolved galactic processes to the CGM
Chloe Neufeld | Yale University

Collaborators: Pieter van Dokkum and the Dragonfly Team

Cosmic Ecosystems 2025 | Perimeter Institute
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The circumgalactic medium

Tumlinson, Peeples, & Werk 17; Crain & van de Voort 23; Faucher-Giguere & Oh 23
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What is the role of the
CGM 1n low mass

galaxy evolution?\

10'M, < M. < 10°M,
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Small systems: feasibly
spatially map the entire
baryon cycle

Shallow potential wells:
strong stellar feedback

+15; Keller+ 16; Mina+ 21

What 1s the role of the
CGM 1n low mass

galaxy evolution?

Low virial Timescales: connect
temperatures: cold starburst events to
accretion? signatures in the CGM?

Geha+ 12; Fielding+ 17;Lokhorst+ 19; Lochhaas+ 20 Emami+ 19; Mintz+ 25
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The circumgalactic medium

Observational challenges

(QQuasar sightlines: constrain
mass and metal content

Diffuse

) Wind )
recycling (1= .

Tidal hridgy &

Multiphase
Clumpy

We also need spatial
information in the CGM

Steidel+ 10; Lokhorst+ 19; Peng+ 25

Chloe Neufeld
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Credit:
21cm: de Blok+2018

"*--._ | MB2: Chandza Obs.

Chen & Zahedy 24
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The circumgalactic medium

Direct emission mapping

—Credit: Hustis Simulation

92 75 B s 40

H-a Surface Brightness [log photon s~ cm ? arcsec 2]
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The circumgalactic medium

Direct emission mapping

Need low smface
bn htness 1 zmagzng

at large scales

—Credit: Hustis Simulation

H-a Surface Brightness [log photon ™' cm ™ arcsec 7]
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Low surtace brightness imaging with Dragonfly

Dragonfly Broadband:
Low surface
brightness stellar
features

S e
Merritt+16 *

\ Talk to Juliette Hilhorst about
.1 the next steps for the Dragonfly

Chloe Neufeld Cosmic Ecosystems 2025 15
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Low surtace brightness imaging with Dragonfly

refractor telescope

+ many lenses

+ ultra-narrowband filters

Wide FOV detection of low

surface brightness optical line
emission from diffuse gas

Chloe Neufeld Cosmic Ecosystems 2025
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Dragonfly Narrowband

BN, ]
D T e gy ishedli 3 lens pathfinder
T - B —eee / observations of M82

o '__""- / ..:N : .l -—J‘
¢ o s o) : ~40 hours (He line) +
latge Hishehin ~15 hours ([NII] line)

outskirts of M82

Surface brightness depth:

5% 107" erg s-1 cm~2 arcsec—2

emission connectingl
M82 and Ha cap

A «—Ha cap Pasha+ 21

L

Lc;khorst+ 22 tidal dwarf
galaxy candidate
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What’s next for Dragonfly?
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Mothra

A revolutionary upgrade to the Dragonfly Spectral Line Mapper

-
;
=l ol JERSIERE

1140 lenses

' ‘. COﬁéttion and operation by'Dragonfly FRO, LLC
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Mothra »

Conventional telescopes

[zo@s01e/,WD/s/sbB18] sseulybuqg aoeuns bH
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Wide field & low
\surface brightness -
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imaging
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Widelld & low /
Xurface brightnes§,/
o
1maging

+ IFU spectroscopy
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BRIDGES: Baryon Recycling In Dwarf Galaxies Emission Survey

KCWI

Smaller FOV, higher resolution ' CGM
Central star formation N\ //
Inner CGM structure and 1onization % ‘
~/ ISM r

Mothra /

Wide FOV, sensitive to diffuse CGM

Outer CGM morphology, extent,

and 1onization

Chloe Neufeld Cosmic Ecosystems 2025 23

Pirsa: 25070029 Page 17/26



Pilot study: first results

inner CGM (out to ~8 kpc)

_ ® . Pilot study with KCWI:
& & Several pointings on galaxy and

. ¥
& - M#* = 1028 Msun

d = 16 Mpc

Chloe Neufeld Cosmic Ecosystems 2025
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Pilot study: first results

r/Ryir
- 10-2 10!
1 0_ = ‘—:— T T T T T ko ] T ‘I T ¥ T T TR T 1 T [
F galaxy
I 0 tidal feature
10-14}- CGM
s o
- F
3 L
* L
o r
)
T, 10715
g E Ha SB(x 10 18 ergs™ 1 cm™ 2 arcsec ~ 2)
H"’ r 0 2 4 6
G I T T
o L
E 1016
0 E
w
5] r
.—;g! L
4 -17 'l
@ 10~ | ‘
= C 1
& r
;: m -
a (0N
o L
= 10-18
F Il SO (x 10714 ergs~ 1 cm” 2 aresec ™ 2)
3 0 2 3 4
L |
—-19 | | 1 | | | | | | |
107701 10° 10!
Radius (kpc) Neufeld+ 2025, in prep
Chloe Neufeld Cosmic Ecosystems 2025 29

Pirsa: 25070029

Page 19/26



Next steps: Mothra

r/Ruir
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BRIDGES: Baryon Recycling In

Dwarf Galaxies Emission Survey

4

Future work (KCWI data)

Smaller FOV, higher resolution

4

Central star formation
Inner CGM structure and ionization 4 Metallicity gradient
Outflow presence/characterization

Star formation history

Mothra

Wide FOV, itive to diffuse GGM 1 I
1de sensitve to dilfuse Mothra ﬁI‘St hght Comlng 50011!

Outer GGM morphology, extent,

and 1onization
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BRIDGES: Baryon Recycling In Dwarf Galaxies Emission Survey

Selection criteria;
1. Stellar mass: 107Mo <M. < 109Mo
2. Redshift / radial velocity: z < 0.01 (filter tilter limuts)

3. Gas rich:
Zhut 24

Pseudo-isolated (not stripped of gas): nearest
luminous (M. > 10°M) neighbor is Dy, s > 1.5 Mpc

Archival data: spatially resolved HI emission

Chloe Neufeld Cosmic Ecosystems 2025
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Next steps: Mothra

r/Ruir
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