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Cosmic density of molecular gas

R. Decarli+20, ApJ, 902, 110

ALMA large program, ASPECS (F. Walter)
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Figure 9. The evolution of the cosmic molecular gas density, py2(z), from ASPECS LP compared to similar studies in the literature: CO-based measurements from
VLASPECS (Riechers et al. 2020), COLDz (Riechers et al. 2019), PHIBSS fields (Lenki¢ et al. 2020), ALMACAL (Klitsch et al. 2019); and dust-based
measurements from ASPECS (Magnelli et al. 2020), A3COSMOS (Liu et al. 2019), and from Scoville et al. (2017; see their footnote 2). The py,(z = 0) measurement
by Fletcher et al. (2020) is also shown for reference. All of the uncertainties are shown at 1o significance. The ASPECS LP constraints at z < 0.5 are shaded to
highlight the non-negligible impact of cosmic variance at these redshifts. The available data sets all point toward a steep decrease in py, from cosmic noon to the local
universe preceded by a smooth increase from higher redshift. Different surveys targeting different regions of the sky appear to find the same trend, implying that

cosmic variance does not dominate the results (see Appendix B).



[Cll]-based cosmic density of molecular gas?

e [CII] 158 um as a tracer of molecular gas mass
e.g., Zanella+18, MNRAS, 481, 1976
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Vizgan+22 (arXiv: 2203.05316)
“[Cll] is a better tracer of the molecular gas than CO J = 1-0,
especially at the lowest metallicity...”
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[Cll]-based cosmic density of molecular gas?
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c.f, Y. Matsuda+15, MNRAS, 451, 1141
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® A huge [Cll]158 sample atz=0-6in 20,000 deg?
® N ~ 0O(10°) photo-z objects with log(LIR/L,,,) =12 atAz=1
® Follow-up obs: 10 hrs/source - SFR ~ 100 Msun/yr

@ [Cll]-based py, evolution
e.g., Uzgil+21, ApJ, 912, 67 ([Cll] upper limits for z ~ 6 LBGs; ASPECS)
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Gas Phase Metallicities of Local Ultra-Luminous Infrared
Galaxies Follow Normal Star-Forming Galaxies Nature

Nima Chartab?, Asantha Cooray', Jingzhe Ma?, Hooshang Nayvyeri!, Preston Zilliot?,
Jonathan Lopez!, Dario Fadda®, Rodrigo Herrera-Camus®, Matthew Malkan®, Dimi-
tra Rigopoulou®, Kartik Sheth?, Julie Wardlow®
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® FIR-based metallicity based on SOFIA's [Olll] 52 + Herschel’s [NIIl] 57 & [Olll] 88
® ULIRGs lie ON the mass metallicity relation (No evidence for low Z,;)
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