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The gas-rich (HI) Universe
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e Hl line flux -> HI mass
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The gas-rich (HI) Universe

e Observables: L Cppe————— :
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What dwart galaxies do we see in HI?

R AGC 748778
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e SHIELD: Nearby, bonafide low-mass dwarf galaxies
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e Distances~5-12 Mpc
| MHI ~ 3'50 X 106 Msun
¢ Mstar ~ 3'50 X 106 Msun

e HI-bearing ultra-diffuse galaxies: distant, low surface McQuinn+ 2014
brightness dwarfs ~ : |
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e Distances ~50-100 Mpc 4
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What about the ultra-faint regime?
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What about the ultra-faint regime?

e Lleo T
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What about the ultra-faint regime?

e leoT
e Most distant UFD
e Onlyonethatis gas-rich
o Mstar ~ 2 X 10° Msyn
e My ~4x10° Mgyn

e Fill out parameter space pre- @
LSST?

Ryan-Weber+ 2008
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What about the ultra-faint regime?

e leoT
e Most distant UFD
e Onlyonethatis gas-rich
o Mstar ~ 2 X 10° Msyn
e My ~4x10° Mgyn

e Fill out parameter space pre- @
LSST?

Ryan-Weber+ 2008
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Leo P: Pushing to the field UFD limit

o Extreme, nearby galaxy discovered as an Hl
source in ALFALFA

. D=1.62 Mpc
o MH|:8.1X105 Msun
® Mstar — 5.6 X 105 Msun

® Vot — 15 km/S
e 12+ log[O/H]=7.17 (~3% solar)

e Single star-formation region

N,/

8B APERTIF

0000

/ \ APERture Tile In Focus




Leo P: Pushing to the field UFD limit

o Extreme, nearby galaxy discovered as an Hl
source in ALFALFA

e D=1.62 Mpc

e My =8.1x10°Msyn

o Mstar =5.6 X 10° Mgyn

e Viot=15km/s

e 12+ log[O/H]=7.17 (~3% solar)

e Single star-formation region

Bernstein-Cooper+ 2014
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Isolated HI clouds as candidate LG galaxies

By design: No apparent optical counterpart in SDSS data
Feature: Confusion with Galactic Hl halo cloud population
Higher resolution HIl to discriminate
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Isolated HI clouds as candidate LG galaxies

By design: No apparent optical counterpart in SDSS data
Feature: Confusion with Galactic HI & halo cloud population
Higher resolution HIl to discriminate
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Isolated HI clouds as candidate LG galaxies

By design: No apparent optical counterpart in SDSS data
Feature: Confusion with Galactic HI & halo cloud population
Higher resolution HI to discriminate

54.0 156.0
20'00.0” <
40’00.0” 595 155.2

51.0 — 154.4
16'00.0” L 11536

36'00.0" - 149.5
@ I

- 4 48.0

Possible Hl'ina "disk" -- || © ¢ , .
botential "galaxy"” « 3 = Likely Galactic halo cloud |{”
wo 08'00.0” % o
15.00° 18™00.00° A (J2003)5.005 30.00° 14"17715.00° 45.00° 30.00° F1‘5A.0(352000) 30™00.00° 9h29™M45.00° 180

NHipeak ~ 5 X 1019 atoms cm-2 NHipeak =101° atoms cm-2

S APERTIF e k.adams+ 2016 ASTRON

/OOOO\ APERture Tile In Focus

Netherlands Institute for Radio Astronomy




Isolated HI clouds as candidate LG galaxies

By design: No apparent optical counterpart in SDSS data
Feature: Confusion with Galactic HI & halo cloud population
Higher resolution HI to discriminate
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Isolated HI clouds as candidate LG galaxies

By design: No apparent optical counterpart in SDSS data
Feature: Confusion with Galactic HI & halo cloud population
Higher resolution HI to discriminate
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Kinematics of galaxy candidates
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Distances to candidate galaxies

Deep optical imaging with WIYN/pODI reveals potential stellar component
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Properties of candidate galaxies

Deep optical imaging with WIYN/pODI reveals potential stellar component
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Properties of candidate galaxies

Deep optical imaging with WIYN/pODI reveals potential stellar component
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Properties of candidate galaxies

Deep optical imaging with WIYN/pODI reveals potential stellar component
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5/29 detections in total (Janesh+ 2019)
. D=.35-1.6 Mpc

: ¢ My ~0.2-30x10°> Msun
o Mstar ~ 0.04 - 40 X 104 Msun
P - Only old stellar populations
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Looking to the tfuture

— Apertif: Phased-array
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The data is flowing
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Take-away messages .
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» Hloffers animportant perspective on dwarf galamesl
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+ Hisurveys offer possibility of findin ggas—beapm:_ﬁeld ultra—
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e Exciting times ahead with SKA pathfm/iers coy\{mg online



