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Introduction 

• Unexpected rotation curve of spiral galaxies 

 

From:wiki 



How to explain? 

• 1.Dark matter! 

• 2.Modified Newtonian Dynamics(MOND) 



Purpose 

• Investigate whether there exist dark matter in 
the nucleus of merging galaxies 

 

• Why merging galaxies? Why the nucleus? 



Method: how to do? 

• Find the rotation curve of the nucleus by 
analysis the data of CO(1-0) emission line 

• Find the total dynamical mass 

 

 



Method:My target 

• NGC1614 

• distance:64.7Mpc 

• 1 ̎= 341pc 

 

 

 
 

From:NED 



Method:Data 

• From ALMA archive 

• Project code:2013.1.01172.s(Cycle2,Band3) 

 

 

 



Moment 0 



Moment 1 



About the disk 

• Declination:36° 

• Position angle:352° 

• Dynamical center: 

 α2000 = 04h34m00.03s,δ2000 = -08°34 ̍45.01 ̎ 
 

 
 

 

From:Viti, S., García-Burillo, S., Fuente, A., et al. 2014, A&A, 570, A28 

 



About the disk 



PV diagram 



PV diagram 



Velocity sampling 



Rotation curve 



Mass accumulation curve 



Now we have 



Next 



Molecular gas mass 

     

From: Alberto D. Bolatto, Mark Wolfire, Adam K. Leroy, 2013 



But wait 

Too many missing flux! 

From:Toshiki Saito, Daisuke Iono ,et al. 2017,ApJ,835,174 



Combine data! 

• Project code:2013.1.00991.s 

• One ACA dataset, and two 12m dataset 



UV coverage 



UV coverage 
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Before combination 

After combination 
 



Recovered flux 



Molecular gas mass  



Molecular gas mass  
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Rotation curve 



Rotation curve 



Mass accumulation curve 



Dynamical mass 



Summary 

• The dynamical mass of the nucleus is 
4.038*10^9 solar mass. 

 

• the molecular gas mass of the nucleus is 
5.259*10^8 solar mass. 

 



Future 

• Estimate the dust mass and the stellar mass. 

 

 



Thank you 


