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How dusty is the high-redshift Universe®?

Casey+18
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UV slopes suggest the high-z Universe
IS not very dusty
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But can we trust UV corrections?

Blue And Dusty Gas-Rich Sources Discrepant UV slopes for
(BADGRS; Clark+15, Dunne+19) sub-mm brightness (Ferrara+l17)
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Revealing what is obscured by dust

Years after the Big Bang
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Revealing what Is obscured by dust ...
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Revealing what is obscured by dust

LBGs

Years after the Big Bang

400 thousand 0.1 billien 1 billion 4 billion
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where models and observations meet

LBGs

Years after the Big Bang

400 thousand 0.1 billien 1 billion 4 billion 8 hillion 13.8 billion
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rillthoul cusl desiruclon
T a0ed dust destrurtion
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MACS0416_Y1

dust and carbon at z = 8.3

The source ...
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... and the spectrum!

1000
T=30K
T=50K
T=70K

¢ T=90K
1001 I T=110K
T=130K

10 A %

Observed flux density [u)y]

50 160 150
Restframe wavelength [um]

Bakx+2020:
2001.02812



Y-band drop-out LBG found
behind the Hubble Frontier Field

Optical F105W | F125W | F140W | F160W Ks 3.6um 4.5um
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LOG[F(Jy)]

Y-band drop-out LBG found
behind the Hubble Frontier Field
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ALMA redshift sweep found [OIlll]88um
confirming z = 8.31
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UV-to-FIR suggests a young stellar
population
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Dust mass evolution model suggests
older stellar component at z = 15
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Photodissociation Region

pnof) JIe[Mod[oON o

Dissoc.
Front

e » C

+ -~

e C

300K

Bx103K 103K

104K

J.,o u
| e 1.
1Y
Nl w- LS
- v'-l
1 o
AR &
ERATE
B .
e
"
S
.
.
-
...
\.
(% 1
..0 .
I AR -
y .

A
., 2
AL L
Q7 —
.v




No obvious offset between [Cll] and [Olll]
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High [Olll)/[CIl] ratio suggests
strong radiation fields

102 -

: MACS0416 Y1 (LBG, z = 8.3)
> A2744 YD4 (LBG, z = 8.4)

MACS1149 D1 (LBG, z = 9.1)

S¢ B14-65666 (LBG, z = 7.2)

Y B14-65666 (A, LBG, z = 7.2)

Y B14-65666 (B, LBG, z = 7.2)
SXDF-NB1006-2 (LAE, z = 7.2)

101! - —— BDF-3299 (LAE, z = 7.1)
3 & SPT0311-58 (SMG, z = 6.9)

B CFHQS J2100-SB (SMG, z = 6.1)

TR
.,

[OHT]/[ClH]

109 -

A

100 aipit s 1012 10L NG

Lpol, = (Lyy + LTR)[L o ]






High [OIll}/[CIl] due to a combination:
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Is there a [ClI] deficit at high redshift?
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Are we withessing rotation at z = 8.317
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The rotation speed

agrees

with a stable system
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Or is gas outflowing at z = 8.317?
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Perhaps the shallow dark matter halo
cannot keep the gas together

-24°05'34.0" [—

34.5"

35.0"

f
SIS i

Arata+19

36.0"

0L 100 363@ @

o
[km/s]

See also: 09.50s 09.45s 09.40s 4h16m09.35s

Katz+in prep, Burgarella+20,



Cycling between two galactic phases

Arata+19,+20
Katz+in prep
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Cycling between two galactic phases

Submm bright:

Dust clouds obscure UV
ncreased star-formation
nflowing gas
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Cycling between two galactic phases

Submm bright:

Dust clouds obscure UV
ncreased star-formation
nflowing gas

UV bright:

Star-formation feedback
UV-unobscured
Remaining dust is hot
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T a0ed dust destrurtion
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MACS0416_Y1

No detection at 158um .*. high dust temperatures
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[ L

High dust temperatures .". lower dust masses
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& Tamura+19, T4 =40K
- Tamura+19, 50K
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MACS0416_Y1

dust and carbon at z = 8.3

The source ...
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