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Cosmic Co-evolution: Stars, Gas, BHs
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The “Main Sequence” of Star-Forming Galaxies
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Cosmic Co-evolution: Stars, Gas, BHs
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these angular momenta are galaxy integrated on R (optical);
studying intragalactic j-distributions is the next step in the field
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107 K donized gas
0.20 . T T T
' ' I — narrow component
1.0 — narrow component - l‘ broad component
— broad component 015k —  full model |
08t — full model ] T data no X-ray AGN
X — data '
2 08l 5 ool [NH}/Ho,50,<0.45
E g — stellar feedback
gOA- E 0.054 Vout~400 km/s
c
02t qu\ ] [N I I]/H(xbroad'"[l\lI I]/I_I(xnarrow
| 0.00 &
A A,
—2600 6 20I00 40IOO GOIOO 80IDO —-0.05 550 . T 2350 5390 5050 F t S h b 18
orster scnreiber +
T T T T T T 0.40 T T T T T
1.0F — narrow component 035 | | — narrow component
35 ( broad component -
?rﬁad zor‘nponent I —  full model X-ray AGN
08 = Tullmode 0.30f | +— data 1
X — data 025l | :ll | [NH]/Hotgrr00~0.5-5
= 06 5 I — AGN feedback
ki = o.20f .
V,,~1000-2000 km/s
E 04} £ o015t
5 g [N I I]/Habroad>1
0.10f
02} note: most of these are
0.05} i .
Eddington ratio <<10%
00 0.00
-2600 fIJ ZUIUO 4UIOO BOIDU BUIOO -0.05

0 2000 4000 6000 8000
velocity [km/s]

X

Also, e.g., Shapiro+09; Harrison+14,16; Maiolino+12; Cano Diaz+12; Fabian12; Newman +12, Mullaney+13; Genzel +14, Forster
Schreiber +14, Brusa+15a; Perna+15a,15b;Carniani+15,16; Kakkad +16, Swinbank +19



| 3D
KNMIOS KROSS

Demographic Trends: stellar feedback
KMOS/MOSDEF surveys: ~2000 MS SFGs 7~0.6-2.6 mass-SFR selected

incidence & strength of outflow scales with sSFR, ¢, 6MS
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Demographic Trends: AGN feedback

incidence & strength of outflow scales mainly with M.
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secular evolution of gas rich disks, global
gravitational instability, galactic turbulence and
radial mass transport
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Galaxy-wide velocity dispersions increase with redshift
for ionized as well as molecular gas
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Stellar feedback alone is not sufficient
to drive the observed high turbulences
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