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UepHasa abipa B NGC 524

* [lo 3Be3gHOM KnMHeMaTuke (HabnogeHus B
ONTUYECKOM OmanasoHe) macca
LeHTpanbHou YepHou abipbl 800 MnH
COJTHEYHbIX Macc.

* Torga paguyc ee 3aMmeTHOU rpaBUTaLnn
/3 nk (0.65")

* HabnwageHns nuHum CO Ha ALMA
npoBeaeHbl C NPOCTPAHCTBEHHbLIM
paspewieHnem 0.3”
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Figure 1. Moment maps of the ]3(}(}[2-1] emission in NGC 524, from our ALMA data. Top-left: Molecular gns surface density, assuming a C-to-Ha conversion factor apg =
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Figure 3. Corner plots showing the covariances between the three
key model parameters, from a fit using the circularised MGE
model permitting low inclinations. The inclination uncertainty
is directly correlated with the uncertainties in both SMBH mass
and stellar M [ Ly. Each point is a realisation of our model, colour-
coded to show the relative log-likelihood of that realisation, with
white points the most likely and blue least. Grey points are reali-
sations with Ay2 > VZN relative to the best-fitting model, and are
even less likely. Black dashed lines on the scatter plots indicate
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Figure 5. Model position-velocity diagrams along the kinematic major axis of the galaxy (blue contours), showing a model without
a SMBH (left), with the best-fitting SMBH (eentre) and with an overly large SMBH (right). These are overlaid on the olserved PV
previously shown in Figure 1 {orange scales and contours). As can be seen at small radii, the line-of-sight velocities are enhanced compared
to a stellar mass-only model, requiring additional central mass to fully account for them.
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Table 4. Best-fitting model parameters, with associated formal ancertainties determined using the modified Bayesian sampling approach
deseribed in Section 4.3.2,

Clircularized MGE [A*Iid = L&) Fixed inclination [;(I“:_Ij = 1.84)
Parameter Priors Best fit Median I Error Priors Median Jer Error
(1) (2) (3) (4) (5) (6) (7) (8)
Mazs model
log(SMBH mass) (Mg) 5 — 16 M. 5.5 303,42 5 = 12 =060 —0.21, +0,15
Stellar M Ly (MaLe) [ 1 7.0 13.2 =74, =150 0.1 = 10 5.7 +(.3
Maolecular gas geometiy
Seale length () ol — 10 102 1.02 i1 0.1 — 10 I.1 +0.1
Truncation radius () i — 10 (1.5 (.52 +0,07 0 — 10 (.51 (.07
674 3 674 integrated intensity (Jy ]xm:-\'l_] I — 200 2.8 20.8 +1.5 1 = 200 24.7 =20, +1.9
Gas velocity dispersion (kms™!) I — 100 9.3 [ fizeed) [Baced) [fised) 0.3 [ fized)
Viewing geometry
Inclination (") Ll = 90 2.6 14.8 =5, +§ [fizoed ) 20 [ fizced )
Position angle (*) 0 — 359 38.9 39.6 +1 0 — 359 39.6 +1
Mumance Parameters
Centre BA offset () =1 = | -0.12 -(L12 +0.04 [ izl | =(1.12 [fizoeed )
Centre Dec. offset (™) =1 = I -0.05 -(L05 +0.04 [z ) —.05 (fized)
Centre veloecity offset (kms™') -75 = 7a 7.9 T8 +1.5 -73 — 73 7.6 +1.2

Motes: The reduced chi-squared value given is that of the model with the best-fitting parameters for each MOMO chain, For the
cirenlarised MGE fit, the asymmetric posteriors shown in Figure 3 mean that the minimum chi-squared and the median of the
11 marginalisation of cach parameter are pot the same, so both are listed. In both fits, the gas velocity dispersion was fixed to
the value found in an identical fit to our 2kms™! cube, wsing the priors listed in column 2. The prior for the mass-to-light ratio
marled with a % = uniform in logarithmicspace for the free inclination fit, where it covers several orders of magnitude, but it is
uniform in linear apace for the fixed-inclination fit, Thiz avoids unduly favouring high valoes,
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Figure 7. Residuals between the first moments (mean velocity
fields) of the data cube and best-fitting model cube. The central
box indicates the region within which the model was fit.
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Figure 9. Best-fitting parameters of two harmonic expansions of

the observed velocity field, evaluated on ellipses. In blue, the posi-

tion angles are At to the vwelocity feld, whereas in red the position ﬂ' M C Ka

angles are fixed to the value used in the full cube fit. The oe- e
ange line shows the equivalent parameter in the fixed-inclination

MCKC fit, while the grey shading shows a rading of 372 that

approximates the boundary of the region fit in Section 1.5, Top
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Figure 1. (Left): The stellar mass versus specific SFRs diagram for all SDSS galaxies (gray contours), while the blue and
red symbols show the selected disk- and bulge-dominated green-valley galaxies (“disk+green” and “bulge+green”, respectively),
where the filled and open circles show galaxies from our NRO 45m observations and the xCOLD GASS survey, respectively. The
yellow and cyan shaded regions show the M. and sSFR range applied to select our NRO 45m CO observation target galaxies
(10.8 < log(M./Mg) < 11.2 and —11 < log(sSFR/yr™") < —10.5). (Right): The black histogram shows the arbitrary scaled
distribution of C-index for all the SDSS sample with 0.025 < z < 0.05, 10.8 < log(M./Mg) < 11.2 and —11 < sSFR/yr™ ! <
—10.5. The blue and red histograms show the distribution of disk-dominated and bulge-dominated green-valley galaxies targeted
by our NRO 45m obhservations, respectively.
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Figure 5. The distributions of Mu, (left), fu, (middle) and SFE (right) for the disk+green (blue) and bulge+green (red)
galaxies. The color coding is the same as that in Figure 4. The red arrows show the upper/lower limits for the CO-undetected
bulge+green galaxies, which are not included in the histograms.
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Table 2. Means and standard deviations of Mu,, fu, and SFE
for the CO-detected disk+green and bulge4-green galaxies.

; ; Morphology log Mp, [Mg] log fi, log SFE [yr—!]
- ; | * 4 disk-dominated  9.59 +0.20 —1.34+0.23 —9.36 + 0.24
i . BT T [mpmp———.
e bulge-dominated 9.54 +0.25 —1.41 + (L.25 —9.35 + 0.22
2.0 25 3.0
C-index

Figure 6. The relation between C-index and SFE at fixed
M. and SFR. For comparison, we also plot two xCOLD
GASS sources with intermediate morphology (2.2 < C-index
< 2.8) in the same M, -sSFR window (10.8 < log(M, /M) <
11.2 and —11 < log(sSFR/yr™") < —10.5). The gray ar-
rows show the upper limits for the individual CO-undetected
sources, while the black arrow indicate the upper limit from
their stacking analysis. The blue and red diamonds show the
mean SFE for the CO-detected disk+green and bulge+green
galaxiess, respectively, where the error bars for the vertical
and horizontal axis represent the standard error of the mean
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Figure 10. Distribution of galaxies on the M.-SFE
plane for the disk-dominated MS (disk+MS, cyan), disk-
dominated green-valley (disk+green, blue), bulge-dominated
MS (bulge+MS, orange), and bulge-dominated green-valley
galaxies (bulgetgreen, red). Diamonds and their error
bars show the mean and standard deviation for M. and
SFE, where the MS galaxies are divided into three M. bins
(log(M./Mg) = 9.0 — 9.5, 9.5 — 10.0 and 10.0 — 10.5). As
for Figure 9-left, the red and black arrows show the lower
limits of SFE for CO-undetected bulge+green galaxies and
their stacking result, respectively.
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