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Introduction

* Unexpected rotation curve of spiral galaxies

, T R (x10001y)

From:wiki



How to explain?

e 1.Dark matter!
e 2.Modified Newtonian Dynamics(MOND)



Purpose

* |nvestigate 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

 2Find the total dynamical mass

Mdyn = Mmol T Mgtellar T Mdust + Mgark



Method:My target

e NGCl614
* distance:64.7Mpc
* 1'=341pc

From:NED



Method:Data

* From ALMA archive
* Project code:2013.1.01172.s(Cycle2,Band3)
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About the disk

* Declination:36
* Position angle:352°
* Dynamical center:
02000 = 04h34m00.03s5,62000 = -08 34 45.071

From:Viti, S., Garcia-Burillo, S., Fuente, A., et al. 2014, A&A, 570, A28
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PV diagram
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Velocity sampling
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Rotation curve

rotation curve
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Mass accumulation curve

e mass accumulation curve

mass(solar mass)
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Mdyn

Now we have

= Mmo1 + Mgtenlar + Mgust + Mgark



Mdyn

=(Mmnol

Next

+ Mstellar + Mdust + Mdark



Molecular gas mass

D{
1+z

Mm{]l = 2453 X Aco X SCDﬂU X

Oco: H, to CO conversion factor
ScoAv: integrated line flux density

D; : luminosity distance
Z: redshift

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



But wait

CO Line Vrest E,/k Band MRS uv-weight Beam Size ms ScoAv Recovered Flux
(GHz) (K) (" (" (mlyb ") (Jykms ") (%)

(1) (2) (3) ) (3) (6) (7) (8) (9) (10)

J =1-0 (ACA+12 m) 115.271 5.53 B3 17.6 briggs 1.0 x 0.6 1.4 2053+ 1.8 113 + 26

J=1-0 (12 m) 115.271 5.53 B3 4.6 briggs 1.0 = 1.0 1.6 69.3 + 1.1 27+ 5

Too many missing flux!

From:Toshiki Saito, Daisuke lono ,et al. 2017,Ap)J,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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Recovered flux

Regions B X
Properties = Statistics | Fit | File | Histogram
-ngcléld combine_12m34 12m31_12m_7Vm_CO10 cube.2rms.integrated —
Stokes Velocity Frame Doppler
| 4500kmys BARY RADIC
Frequency BrightnessUnit— Beamdrea Npts
1.13541e+11 |y/beam. km/s 31.9506 30204
Sum — FluxDensity Mean Rms
8.6621860e+03 2.711115e+02 2.867894=-01 6.343732e-01
Std dev Minirnum Maximum region count
5.658550e-01 2.100019e-02 4.950422=+00 1
next
| =
| L X

ScoAv Recovered Flux
(Jy kms J} (%)
(9) (10)
2053 + 1.8 113 + 26
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|

Frequency
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sum
1.886051e+03

Std dew
9.272319e-01

statistics | Fit | File | Histogram
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Velocity ———— Frame Doppler
4500kmys BARY RADIC
BrightnessUnit — BeamArea Mpts
Jy/beam.km/s 31.9506 654
FluxDensity ——{ Mean Rms
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Molecular gas mass

Mol = 5.259 X 10° Mg

Mg

Assuming oo = 0.86
K - km/s - pc?
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Moment 2
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Mass accumulation curve

Leo accumulation mass curve
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Dynamical mass

Mgyn = 4.038 X 10° Mg



Summary

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

* the molecular gas mass of the nucleus is
5.259*1078 solar mass.



Future

e Estimate the dust mass and the stellar mass.

Md}rn = Mmo1 + Mgtellar T Maust + Mdark



Thank you



