
 
 
 

Image: WFC3/ F336W,  F438W (Blue) + WFC3/F814W  (Red)  

+  WFC3/ FQ508N (Red). Credit: Greene et al. 2013, flickr 



Introdution 

• Main Objectives:  

1. Study of in/outflows in moderate-luminosity AGN.   

2. To measure the cold molecular gas content in nuclear and circumnuclear scales.   
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The Sample 
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NGC 7465 Sy 2/L NGC 4253 Sy 1 

NGC 2273 Sy 2 

NGC 4388 Sy 1.9 
Adapted from:  

APOD, SIMBAD, HLA, 

SDSS 

MRK 1066 Sy 2 
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Mrk 1066:  CO(2-1) morphology 
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• Resolution: 0.72” x 0.58”. 1” = 124 pc  

• The 1.3 mm continuum peak was assumed to 

be the location of the AGN.  

• Ionization bicone model (Fischer et al. 2013). 

CO(2-1) emission: 

•  Restricted to the few hundred of parsecs from AGN.  

• Good correlation with dust and warm molecular gas 

morphologies.  

Domínguez-Fernández  

et al. 2019 (in prep.) 

AGN 
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Mrk 1066: CO(2-1) kinematics 
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• The observed velocity field (1st moment), 

its model, the residual map (observed-

model) and the velocity dispersion map 

(2nd moment) obtained with 3DBarolo. 

Pieces of evidence of non-circular motions: 

• Mean-velocity residuals. 

• P-V diagram along minor axis. 

• Beam-integrated spectra  over the two regions. 
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NGC 4388: CO(2-1) morphology 
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• The 21-cm radio continuum peak from 

Giroletti & Penessa 2009 was assumed 

to be the location of the AGN.  

• Ionization bicone geometry from 

Mulchaey et al. 1996b. 

• The CO(2-1) emission is well correlated 

with dust emssion. 
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• Resolution: 0.84” x 0.36”. 1” =  93 pc. 
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NGC 4388: CO(2-1) kinematics 
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Rest of the sample: CO(2-1) morphology 
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NGC 4253 

0.55” x 0.30” 

1”= 272 pc 

Environment: 

Isolated 
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CO(2-1) kinematics: Summary 
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Conclusions 

• The CO(2-1)  morphology is well correlated with those of dust and  the warm molecular gas.  

• We have detected the 1.3 mm continuum in four out of  five galaxies. 

• The cold molecular gas is mostly rotating in the plane of the galaxy but always we find deviations from 

that motion that tend to be greater in interacting galaxies.   

• We derived cold molecular masses on nuclear and circumnuclear scales in the range from 106 to 107 and 

from 107 to 108  Mʘ, respectively.     

Takeaway statement: 

In moderate-luminosity AGN, we only see molecular 

outflows driven by the AGN wind when there is a 

favorable orientation of the ionization bicone.  
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Future Work: 

• Submission of the paper (couple of weeks!).  

• GATOS survey.  

• Specially: ALMA data of  NGC 4388. 
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