
the extra-galactic 
universe and its 

cosmology
hugo messias

portuguese alma community day 2015
ia-lisboa, 24th february 2015



hugo messias, pacd 2015, 24th february
the x-gal universe and its cosmology

p. hopkins et al.(2008, fig. 1)

alma can study 
all stages
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local universe

U
U

meier et al. (2015, fig.2)

ngc253

- spectral line detection
- unidentified species
- normalization real
- Cyc0
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local universe

takano et al. (2014, fig.3) ngc1068
spatially 
resolved 
spectroscopy
Cyc0
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local universe

krips et al. (2008, fig. 3)
[see also meijerink et al. (2007)]

izumi et al. (2013, fig. 11)

mm-bpt diagram
need for spatial 
resolution though
Izumi, Cyc0, B7
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local universe

herrera et al. (2012, fig.1)

antennæ

- spatial resolution
- comparison to H2
- SciVerif
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local universe

leroy et al. (2015, press release)

ngc253

star formation efficiency
gas consumption 10x faster 
than in disc
Density is key setting 
efficiency
Cyc0&1
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local universe

saito et al. (2015, fig.2)
vv114

- dynamics
- tidal tail
- isotope
- 40min Cyc0
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local universe

sakamoto et al. (2014, fig.18)

ngc3256

- outflows: 
star-formation 
plus agn
- sciVer+C0, B7, 
2x3h
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local universe

García-Burillo et al. 2014, figs. 5 and 17) ngc1068

outflows
- B7+9, Cyc0
- 30min/track
(138tot)
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local universe

alatalo et al. (2015, press release)

outflows
also CARMA
too much gas for the SFR
too much turbulence
Cyc0
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local universe

fathi et al. (2013, fig. 1)
[wait also for tremblay et al. (abell 2597)]

inflow gas
Cyc0
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high-z universe

de breuck et al. (2014, fig. 3) riechers et al.
(2014, fig. 7)

cii dynamics, z~4—5
Cyc0, B7
Riechers, 125min
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high-z universe

high-z continuum 
detection
GRB Cyc1, B6, 163min

berger et al. (2014, fig. 3)
[but wait for d. watson et al. (2015, nature, a1689-zd1, z=7.5]
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high-z universe

da cunha et al. (2013, fig. 12) blain et al. (2002, fig. 4)

k-correction
mm high-z bias
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high-z universe

An ALMA 1.3-mm image of The Hubble Ultra Deep Field
[pi james dunlop]
Mining and resolving a contiguous 1.5 arcmin2 window 
in the SXDF-CANDELS-UDS at 1.1 mm with ALMA
[pi kotaro kohno]
A Molecular ALMA Deep Field in the UDF
[pi fabian walter]
Unveiling the population of high-redshift 
submillimeter galaxies with ALMA 1.2 mm imaging
[pi manuel aravena]
An ALMA 1.3 mm spectroscopic survey in the Hubble 
Ultra Deep Field
[pi manuel aravena]
Lensing Through Cosmic Time: ALMA Constraints on 
"Normal" Galaxies in the HST Frontier Fields
[pi franz bauer]
Evolution of ISM in Star-Forming Galaxies at z = 1 - 5
[pi nick scoville]

many deep fields
mm bias high-z
goal continuum detect 
normal galaxies
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high-z universe

pi f. bauer — lensing through cosmic time

k-corr + lensing
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high-z universe

pi f. bauer — lensing through cosmic time

k-corr + lensing
detections
3-4min/ptg, 2.4-3h
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high-z universe

vieira et al. (2013, fig. 1)

spilker et al. (2014, fig. 2) spt sample
spec detection
Cyc0, ~12min
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high-z universe

messias et al. (2014b, fig. 1 and 10)

lensed dynamics
Cyc0, 30min
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high-z universe

gilli et al. (2014, fig. 1)

agn hosts
- G14 host column density = x-ray 
Nh, no need pc-absorber
- general agn dominance (c.lonsdale)
- Cyc0, B6, 3min (Gilli)

pi c. lonsdale — nvss-wise agn
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cosmology

bagdonaite et al. (2013, fig. 1)

∆µ/µ = -1.0(±0.8±1.0)E-7

pks 1830-211

proton-electron mass 
ratio toward pks1830
Null result
Cyc0
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cosmology

tcmb = 5.08±0.10 k   @z=0.89

pks 1830-211

atca + pdbi

tcmb toward pks1830
adiabatic expantion
atca+pdbi

muller et al. (2012, fig. 5)
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cosmology

yamada, kitayama, et al. (2012, fig. 5, simulation)

thermal sz effect
10h(12m), 40h(7m,TP)
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thank you!


