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Cosmic star formation

lookback time (Gyr)
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Still missing the importance of gas accretion, exhaustion and outflows.
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Cosmic star formation

lookback time (Gyr)
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- Madau & Dickinson 2014
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Still missing the importance of gas accretion, exhaustion and outflows.
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Gas diagnostics

Finestructure cooling lines:

collisionallyexcitedatoms deexcite through

HIl region Photodissociatiorregion forbiddentransitions, emittingohotons inFIR
N/ ; | e.g. [C ] 15§01] 63 and 145>m
>* Uy Flux 5
L H HH H H/H, : H, Powerful diagnostics of gas properties, e.qg.:
% ;
. : ‘ .y
o —vrwe ) © SEo ©0 A ([01]63+I[C Il| 158)
g : O /0, - probe of photoelectric heating
= : r.sT, efficiencyof FUV radiatioffield
= * UV Flux - s| T.=10°-10°K T..=10-10°K A [C ”] 158 / [O |] 63
<> | | - sensitive to the gas density
Y S T A [01]145/[01]63
AA <01 ., (magnitudes)
' | | - probe temperatureslyas ~ 300 K
Tielenset al. 2005 2X10" 2X107
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Physical gas properties derived via comparison WiiRmodels,
e.g Tielens& Hollenbach(1985),characterised by
FUV radiation fieldtrengthG,
incidenton slab of hydrogen density [Kaufman et al. 1999, 2006]
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Extragalactic observations

TheHerschelVery Nearby Galaxies Survey Highz gravitationallensed galaxies
1wF 10 Oj T T .. ]
M 51 O | B Gullberget al. 2015 and\ravenaet al. 2016
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WL ¢ Low-z galaxies diffuse n=10° |
’ A High-z galaxies
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Parkinet al. 2013 _ zr; B
Typically: )
2 < Iog(-j.O <3 ENGC 891 LCO(1-O)/LFIR
3<logn<4 RA 12000) (These are just a few examples!)

Hughes et al. 2015




Introducing VALES

TheValparaiso ALMA Line Emission Surfel Elbar)

10% | Currently: 67 galaxies from
HATLAS observed with ALMA
Band 3 targetingCO(20).
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Introducing VALES

TheValparaiso ALMA Line Emission Surfel Elbar)
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Introducing VALES

TheValparaiso ALMA Line Emission Surfel Elbar)

All galaxies have HATLAS/GAMA photometry sampling UV suBRhSED:
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SED fitting with MAGPHYS + 26 galaxies have Herschel-PACS [CII] 158 £ m spectroscopy
(see Driver et al. in prep.) (Ibar et al. 2015)

[ ALMA Band 6/7 CO@ line and 856m+ APEXCOf@0 b al! {9 2LJiA Ol
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[CII] - CO correlation
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Wellstudied correlation

- A Low-z galaxies " ]
& High-z galaxies o ~°{ found for wide range of
/ +]
10" £ & High-z AGN hosts ng 2] galaxy types up te<6
; : @
[ 2 \H/EI?EZS SS:rTnZ';"GS . DE[E’ (Crawford et al. 1985)
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L[Cu] / L@

10% |

107 7 Mean L[CII]/ LCO = 3500
’ consistent with literature

(e.g.Swinbanlet al. 2012)
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Origin of line emission

Fixing Licy/ Lco, consider solutions to_Liey :( Vicu) )3x( Avicy) )X L—een  ereona/iTaco — |
ratio of source functions: Leog-0)  \veoa-n) — \Avcoa-g/ 1 —e7meomn o elian/feien —

AEqual excitation temperatures?

ADifferent excitation temperatures?




Origin of line emission

Fixing Licy/ Lco, consider solutions to
ratio of source functions:

AEguaexcitatiortemperatares™—
- requires equal optical depths at
Tex > 50 K for both lines

- contrary to most literature
(Graf et al. 2012, Ossenkopf et al. 2013)

ADifferent excitation temperatures?




