- Morphology and Kinemgtics of
“#%. Molecular Gas in the Double-
~ barred Galaxy NGC 3504
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What are double-barred gaIaXIeS?
An example of a double-barred galaxy: NGC 3504
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SRsenohe ,.......unu-,...\.\.,...-.-,-', - .;,m,.v.-v-u.....-nn.u-..v........-,-.-,,.-v~--....n----“........u....---. 1'-11--.-1'l'--v---.v.."l-'-';.lnuu‘rI1|-l-v--vvv.'l',"Zl?'.‘F:'Z(:l:Ill!l"Hl'llloil:lv-iluvw:v,v)"""_V:’(':'Zl:l ----------------------------------
.........................

outer bar
(a) SDSS g-band

99
R
X
RS
S
on
Ny
D
|-
S
S
7
=
O
=
@,
O

outer bar

m

— —~ —

wn u wn m

5 = O 3

= = = S,

O -cu \ \ < ) O

@ ) =2

(@) dust lane @) w

n

+27°58'00
L‘% +27°58'10"

Lﬁ_) 12s  11ls  10s11h03m09s 11h03m1ls
, RA (ICRS) RA (ICRS) . o
™M Wu et al. (2021, in revision) {

Why we care about double-barred galaxies?

<,

=~ 30% of local barred galaxies are Schematic Diagram of Inflow via Bars
double-barred galaxies (Erwin & Sparke |

: otation ILR Radius
2002; Laine et al. 2002). A ——

<= One of mechanisms to drive gas inflow to Inneer)
_— v

the nucleus of galaxies (Kormendy 1982; |/ = Inflow
Shlosman, Frank & Begelman 1989).
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Petitpas and Wilson (2002)
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NGC 3504

CO (2-1)

<= 45m telescope at Nobeyama <= ALMA 12m + 7m
Radio Observatory -
< CO(10)

synthesized beam: 0”.79 x 0”.64

= HPBW=16" (PA=26 deg)
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| Kinematic modelling

<= We used Kinemetry (KrajnovicC et al. 2006) to fit the ALMA
CO (2-1) velocity (moment 1) field.
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| Results
- : : > : ; :
i <= Both axisymmetric and non-axisymmetric structures, including
— the inner molecular gas bar, the nuclear ring, and the nuclear

spirals, are found in the central 1 kpc region.
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The estimated total molecular mass is about 3.1x109 Mgun,
corresponding to 17 per cent of the stellar mass.

Modelling

<= The existence of the inner gas bar and the large amount of gas in
NGC 3504 support the scenario for the formation of double-
barred galaxies associated with the existence of molecular gas.




