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We now know the Cosmic Star Formation History
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What drives the Cosmic Star Formation History?
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What drives the Cosmic Star Formation History?
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What drives the Cosmic Star Formation History?

Cosmic age (Gyr)
10 5 3 2

=
o
-

=
o
o

(Gas cosmic density
q%tarsWET w_i Mpc—ﬁ

2
Redshift

Madau & Dickinson (2014)

10° 17—

10

Cosmic age (Gyr)
5 3 2

Redshift

star formation
rate density

stellar mass
density

Does the

gas supply evolve?



What drives the Cosmic Star Formation History?
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What drives the Cosmic Star Formation History?
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Molecular gas at high-z

Carilli & Walter (2013) + update
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Molecular gas at high-z (beyond SMGs)
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Molecular gas at high-z (beyond SMGs)

Targeted
observations
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The deepest 1.2mm continuum map ever

Collapsed 1.2mm cube =>
9.3 ndy/beam continuum




The ALMA Spectroscopic Survey of the Hubble Ultra Deep Field

Pinpointing distant dusty galaxies

Hubble Space Telescope
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lines from

blind search
@ 3mm

Flux density (mdJy/beam)

Aravena, et al. (2019)
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Position wrt Main Sequence

Boogaard et al. (2019)
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Position wrt Main Sequence

Boogaard et al. (2019)
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What drives the Cosmic Star Formation History?
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e.g., Madau & Dickinson 2014, Neeleman et al. 2017



What drives the Cosmic Star Formation History?
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What drives the Cosmic Star Formation History?
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Luminosity functions

Decarli et al. (2020)
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Luminosity functions
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The next step: molecular deep fields with the ngVLA



The next step: molecular deep fields with the ngVLA

ngVLA FoV ALMA FoV
@27 GHz: 2.7 @90 GHz: 1.2°



The next step: molecular deep fields with the ngVLA

ALMA bandwidth @90 GHz: 1:12
ngVLA bandwidth @27 GHz: 1:3

ngVLA FoV ALMA FoV
@27 GHz: 2.1 @90 GHz: 1.2’



The next step: molecular deep fields with the ngVLA

ALMA bandwidth @90 GHz: 1:12
ngVLA bandwidth @27 GHz: 1:3

Casey et al (2015) Decarh et al (2019)
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The next step: molecular deep fields with the ngVLA
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