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JINGLE: The JCMT dust and gas In Nearby
Galaxies Legacy Exploration
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integrated 850um continuum measurements for 190 Herschel-selected galaxies

integrated CO(2-1) line fluxes for 75 of these galaxies
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Motivation

resolved stellar integrated
properties gas

properties

DL gi= ox ==

* We want to probe correlations of the total cold gas content
of galaxies with their spatially-resolved properties and
processes.

* We combine the 2-d spectroscopy data provided by MaNGA
with CO measurements from PMO/JCMT/CSO spectra.
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Y Observed source:17 detections(S/N >7) e
JCMT CO2-1 O_bservation " Redshift Jiang et
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v¢ Observed sources:16 detections and 5 upper-limits

CSO CO02-1 Observation

Y¢ Total on-source time: 3hr

. CSO
Y% Observed sources: 3detections
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Molecular gas vs Global stellar properties

To compute the mass of molecular gas:

Mmol
L., =2453S.,AvD; /(1+ z)
R21=0.7

To get the standard error:
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Gao et al. 1996,Solomon et al.
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The Relationship between M(H2) and 12um
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Residual in the CO vs W3
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The residual depend on stellar mass and color.

Low mass > low metallicity _ .
Low NUV-r > strong UV radiation > photodissociation of CO




New M(H2) estimations
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The new estimation
IS well behaved for
central and
satellites.

The effect of some
particular galaxy
populations is not
significant.



No systematic bias
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New M(H2) estimations
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Alternative estimations
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Derived R21
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Summary
1.We have obtained integrated CO(J=1-0) data for 17 mid-
Infrared bright MaNGA galaxies,and CO(J=2-1) data for 22
random selected MaNGA galaxies, with overlapped
observations for 8 galaxies.

2.Combining this sample with others obtained from literatures,
we confirm the tight relation between 12um and CO emission.

3. Corrected with some optical parameters, this new CO
estimation work well for all kinds of galaxies including star-
forming galaxies, early type galaxies, AGNs, even interacting
galaxies and LIRGs.

Next steps:

1)More applications

2)More test for different galaxy populations and on
different scales.



Next step

cosmological
gas inflow
blocked

either

gas
cooling
blocked

Schawinski et al. (2014)

o>
.
P
*
*
-
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log SFR

log stellar mass

galaxy
cold gas

reservoir Either cosmological inflows or

cooling from halo are stopped,
galaxy gas reservoir is now no
longer replenished

Galaxy leaves main sequence

SFR = eMgas/tdyn

What causes quenching in massive galaxies?

(i} Gas does not accrete

gas inflow + Cosmalogical starvation

(i) Gas does not cool

.___--—--'"‘-—-.—.

@ * Wiral shock heating
« AGHM feedback

. + Gravitational heating

gas cooling « Stellar feedback

G (i) Cold gas does not form stars
/ * Morphological quenching

« Bar quenching

@ + AGHM feadback

\ + Magnetic fields

{iv) Cold gas is rapidly consumed

* Mergers
+ Disk: instabilfties

gas outflow
* Positve ACMN feedback

(v) Gas is removed
» AGH feedhack

Man & Belli (2018)

Estimated gas vs. environments

Estimated CO mass

Estimated CO map

~ Galaxies with
abnormal SFE or
gas content

Interesting
= regions

More analysis
or observation




Thank you !
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