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 Plan for talk

* Strong biases in the dwarf regime in past shallow surveys

(e.g. SDSS)

* The view from deep-wide surveys:

— Red and quenched fractions in nearby dwarfs (108 Mg < Mi <
109'5 MSUN and z < 03>

— What quenches dwarf galaxies?




The importance of dwarf galaxies
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Dwarfs dominate the
galaxy number density

Need to understand dwarfs
to understand galaxy

evolution

Dwarfs have been
studied in detail only in
the very local Universe -
typical dwarfs at
cosmological distances
too faint to be detected in
past large surveys (e.g.

SDSS)




- Strong biases in past surveys

HSC-SSP

* HSC surveys and LSST have the
depth to reveal typical dwarf
galaxies outside the local group

Also surveys like LIGHTS
(Trujillo +21), SAGA (Geha +17),
MATLAS (Duc +15) — but these
focus on environments around
nearby massive galaxies

Dwarfs with M,
=~ 108Myy at
z~0.3)




- Strong biases in past surveys
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- Strong biases in past surveys
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. Strong biases in past surveys
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COSMOS ftield has deep
broadband photometry
including HSC U/Deep
(Weaver +22)

Mass complete down to 10%
MSUN out to z~0.4

Spectroscopy of dwarfs at
cosmological distances will
remain scant

Prototype for how dwarfs
can be studied using

photometric data in the
LSST era




. Strong biases in past surveys
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SDSS spectroscopic objects are
either massive or blue if they are
low mass (because bluer objects are

brighter)

Red (quenched) dwarfs are
largely missing in SDSS

All results on dwarfs derived
from shallow surveys are
strongly biased (e.g. Geha +12)




Nearby (2<0.3) dwarfs in COSMOS
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Nearby (2<0.3) dwatfs in COSMOS
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Quenched fractions are
similar to red fractions (as
might be expected)




Nearby (2<0.25) dwarfs in COSMOS
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Photometric redshift errots
from deep data like in
COSMOS is smaller than 1%

for massive galaxies

Create density and topological
maps using DisPerSE
(Sousbie +11)




Nearby (2<0.3) dwatfs in COSMOS

Red dwarfs e
Blue dwarfs e

1.00

0.99;¢

0.8 08| :

0.97

Dens. perc.

0.6 0.6f

0.96
260 3.05 3.50
Log (density / deg?)

-

0.4

Frequency
Frequency

0.4

PR T YT 1T T
Lo,

0.2}

0.0-. e e 0.0-...

1.0 1.5 2.0 2.5 3.0 3.5 0 500 1000 1500 2000 2500
Log (density / deg?) Deros to Nearest filament (kpc)

R I

1_0_ | g m— T T T ] 1.0 i

L
Red dwarfs e 2 B
Blue dwarfs e A LL H

Red dwarfs e
Blue dwarfs e

o8f = i3

0.6 0.6

et Bl B e

Frequency
Frequency

04F

e

02 e . —- 02 -_

.f.-.li.l.-.l.ii-l

0.0l i [ e g 0.0l ;
0 2000 4000 6000 8000 10000 0 1000 2000 3000
D:ro, to Nearest node (kpc) Diros to NMG (kpc)




Nearby (2<0.25) dwatfs in COSMOS

Red med. Blue med. § Med. ratio (blue/red)j Red FWHM  Blue FWHM  FWHM ratio (blue/red)

Log density (deg™?) 1.83 1.62 0.88 0.90 1.05 1.00
Proj. dist. to nearest node (kpc) 1611 2639 1.64 2515 4207 1.67
Proj. dist. to nearest filament (kpc) 420 682 1.63 415 876 2.11

Proj. dist. to nearest massive galaxy (kpc) 248 568 2:29 386 974 2:52

Red dwarfs are closer to nodes, filaments and massive galaxies

* Distance to massive galaxies seems to be the most important factor (many red dwarfs at
distances to NMG < typical virial radii)

* But many dwarfs in low density environments are red/quenched

* High-density environments not a pre-requisite for dwarf quenching — internal
processes like SF and AGN feedback are just as important




Strong biases in the dwarf regime in shallow surveys — virtually all red dwarfs

outside local Universe are missing (because they are not bright enough)

Deep surveys (e.g. HSC/LSST) can reveal #pical dwarfs down to M ~ 108 Mg, out
to at least z~0.4

40 (50) % of relatively luminous dwarfs (108 Mgy < Mi < 1072 Mgy in
average/low density environments are red (quenched)

Red dwarfs live closer to nodes, filaments and massive galaxies - proximity to a
massive galaxy appears to be most important

But many dwarfs are quenched by internal processes (e.g. SF/AGN feedback)




. Strong biases in past surveys

Fraction of objects with SDSS spectroscopy

* SDSS photometric objects
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. Strong biases in past surveys
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SDSS spectroscopic objects are
either massive or very blue if they
are low mass (because bluer objects

are brighter)

Red (quenched) dwarfs are
largely missing in SDSS

All results on dwarfs derived
from shallow surveys are
strongly biased (e.g. Geha +12)




