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Outflows

ü P-Cygniprofiles on many low-lying lines (including OH+ and H2O!)

ü OH+ŀƴŘ /hόфҍуύ ƛƴ ƻƴŜ ![a! subbandςdirect velocity comparison

ü H2h ƛƴ aǊƪномΥ ƻǳǘŦƭƻǿ ǾŜƭƻŎƛǘȅ ƻŦ Ғрлл ± 100 km sҍм



Mrk 231 outflow in CO

(Feruglioet al., 2010)
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Mrk 231 outflow in CO and HCN

(Aalto et al., 
2014)

The outflowing molecular gas is dense!



Outflows: things we (mostly) do not know

ÅUbiquity of molecular outflows

Å AGN or starburst as driver

ÅRole of radiation pressure as driver



Ubiquity of molecular outflows

Do galaxies where the integrated spectrum does not show wings have no outflows?

(García-Burilloet al., 2014)NGC1068, ALMA



NGC1068 velocity field



NGC1068 outflow



IRAS 17208-0014



IRAS 17208-0014 outflow

(García-Burilloet al., 2015)
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H2O in low-z star-forming galaxies

ü Starburst at D = 3.9 Mpc

ü LIR = 3Ö1010 L
 

ü QSO/ULIRG at z=0.042 (DL=192 Mpc)

ü LIR = 4Ö1012 L
 

M82 Mrk231



H2O in M82

ü Faint lines

ü Only lines of low excitation

(Kamenetzkyet al., 2012)



H2O in M82

ü Faint lines, complex profiles

ü Only lines of low excitation

(Liu et al., in preparation)


