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Abstract

1. Herschel-ATLAS 2. ALMA and Herschel observations

3. Example 12CO(1-0) moment maps 4. Molecular gas fractions
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5. Interstellar gas properties from PDR modelling 6. Conclusions

We study the molecular gascontent in a large sampleof 68 star-forming galaxiesat 0.03 < z < 0.4 selectedfrom the HerschelAstrophysicalTerahertzLargeArea
Survey(H-ATLAS),via ALMA Band 3 observationstargeting the 12CO(1ς0) and 13CO(1ς0) emission lines. With source extraction aided by optical spectroscopic
redshifts, we detect 12CO(1ς0) emissionin greater than 75% of the sample,permitting an estimate of the molecular gasmass. We also detect [CII] 158 micron
emissionwith Herschel-PACSin a subsampleof these systems. Fromthe CO-basedH2 gasmasses,[CII]-basedHI massesand stellar massesfrom ancillary data, we
determine the gasfractions for these sourcesand track their evolutionary progress. By comparingthe 12CO(1ς0) and [CII] line emissionto the predictions of PDR
models,we determine the averagedgasdensity,<n>, and far-UVradiation field, <G0>, interacting with the star-forming gas,allowing us to constrainthe evolution of
thesequantitiesasa function of redshift. Theseresultswill be crucialfor the interpretation of imminent ALMAobservationsof higherredshift galaxies.

Our sampleof galaxiesis drawnfrom SurveyH-ATLAS
(Ealeset al. 2010), the only Herschelprogramme
capable of providing a sufficient number of far-IR
bright galaxiesup to z<0.4 over150deg2.

The PDRmodel we adopt is that of Tielens&
Hollenbach(1985), updatedby Kaufmanet al.
(1999, 2006), which describesthe PDRregions
as semi-infinite, plane-parallel slabs of
hydrogen,characterisedby two parameters:

We apply the model usingthe PDRToolbox
(http://dustem.astro.umd.edu).

G0 - strengthof the incident FUV
radiation field at the slab,

n - the densityof hydrogennuclei
in the slab.

Here, we compareour galaxies(red circles)
to other galaxiesin the literature, usingthe
plot of Hailey-Dunsheathet al. 2010.

12CO(1ς0) from ALMA: ALMA Cycle 1 and 2
observationstaken in Band3 target the 12CO(1-0)
emission line for a total sample of 68 sources
down to an rms of 1.5-2 mJybeam-1 at 50 km s-1

and 3-5�_ resolution. By targeting galaxies at
similar redshifts, fixing the spectral windows
manually to cover the widest spectral/redshift
range,we maximisedthe number of observable
12CO(1�t0) sourcesand identify 50 galaxies(75%)
with >5�• peakline detection.

Sourceextraction was performed following the procedure of Dame 2011,
wheremoment-masksalsoconsideremissionin adjacentvelocitychannels.
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[CII] 158micron from Herschel-PACS: The27 sourcesat 0.03 < z< 0.2 observed
by ALMAduring Cycle2 have been spectroscopicallytargeted with Herschel-
PACSto detect the [CII] 158 �…�uline emission(Ibar et al. 2015). We obtained
>95%of detectionswith a > 5�• peakline detection.

Selectioncriteria: (1) a flux limit of S(160 �…�u) > 150
mJy; (2) no neighboursat 160 �…�uwithin 2�[; (3) an
unambiguousSDSSidentification; (4) a Petrosian
SDSSr-bandradius<15�_�Ui.e. smallerthan the PACS
spectroscopicFOV; (5) high-quality spectroscopic
redshifts from the GAMA survey (Driver et al.
2009); (6) a redshift between 0.02 < z < 0.4 for
observingthe CO(1-0) emissionline. After applying
these criteria, 84 galaxies were then randomly
selectedto form a statistically-significantsample.

H2 gas masses with dynamical modelling provide a direct route to
characterisingthe evolutionarystateof our samplegalaxies.

(2) The physical conditions of the interstellar gas are
similarto thosefound in previousstudiesof normalstar-
forminggalaxiesin the verynearbyuniverse.

(1) We detect 12CO(1�t0) emissionin greaterthan 75%of
the sampleandspatiallyresolvethe COin a third of the
galaxieswith ALMA.

(3) Theexquisitedata from ALMAis allowingusto study
in detail empirical relations, eg. the Kennicutt-Schmidt
LawandTully-Fisherrelation,out to higherredshifts.

In addition to studyingthe
redshift evolution of the
gas fraction, left, we also
calculategasconsumption
timescalesfrom the SFRs
(Villanuevaet al. in prep).

To begin, we adopt a
constant XCO factor of
5 M�o (K km s-1 pc2)-1 and
determine the molecular
gasmassto comparewith
other CO-basedsamples.


