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CQ(1-0) in Galactic Centers
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Fig. 1.— CO{J=1-0} in the central regions of 2 spiral palaxies. Maps are shown with the same scale on the sky,
with crosses of 300 pc width at the adopted palactic centers. Mo correction for the primary-beam pattern has been
applied except for NGC 4736, which is a mosaic of three fields. Gamma correction, in which normalized intensity




Nobeyama mm Array




Why Virgo?
Cepheid Distance 16 Mpc

CO rich Spirals
All-wave Atlases (opt, Radio, Hi. IR, Figl




1. Nuclear Dynamics
&

Massive cores




NGC 3079 RAINBOW

RA (1850}
RA (1950)




HIl vs CO

oHI (rwin & Seaquist 91)

NGC 3079
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(a) Spherical Mass Distribution:

My ="
1 dAM(r)
olr) = dzr2  dr

0 | ( GAT(r )
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(b) Flat-Tisk Mass Distribution: Laplace’s equation A® 0:

= ) .
1 1 dV?\ L./ TN dv?\ /RN dx
7(R), = =g [E/ (5 ) < () [ (5) < (5) ﬂ :

where K (x) is the complete elliptic integral{(Binney & I'remaine 1987).
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2. "Single peak”
VS

“Twin peaks-

Nuclear ISM Physics
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NGC4536
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Molecular Nucleus
(Single Peaks) Rate

BIMA 5" 32% (14/44)
NMA-OV 47 40% (8/20)
Virgo 3" 33% (5/15)

NMA Unifo1.5” 66% (4/6)




3. Uniform wt maps
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Fig. 2. (a) Uniform weighting integrated intensity maps in the CO line, (b) velocity fields, (¢) pv diagrams, and (d) channel maps
for NGC 3079, Intensity contour levels are 20 ¢ (1, 2, ..., 10, 12, ... 20, 25, ... 40) K km s~1.
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Fig. 3. Same as Fig. 2 but for NGC 4192
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Fig. 7. Same as Fig. 2 but for NGC 4536




4. ISM Physics of

S-peaks




Single Peaks

lco > 500 K km/s

N(H,) > 1023 H, cm2
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(if Conv.X=1x102 H K km1)

Column Density
N(H,) > 102 H, cm

Gass Mass
M(H,) ~ Several108 Msun

Dynamical mass ~ 10° Msun

Schimidt Law




SFReoc31.9(gas) (Schimidt law)

X
U
oY
O
2
e
-
)]
=,
%
[,
%)

10°

SMD M sun,sqgpc)




“Twin peaks” + Ring
Temporary

[2] Feeding Nuclel

[3] Nucl. Mol. Core,
“Single Peak”

Stationary
SFR=Schmidt / Starburst




or DM cusp
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H formation in core/cusp
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Isothermal disk, p infinite at center

Critical R, V. for BH formation
M, = R, V2G™1

M, = (47/3) R3p,
Time scale of star-star collisions

ot = Mo/ (Va2py)
ms ~ Me, a ~ 10 cm

R. = [(3/4)V3ty/mG]Y%a ~ 0.1[V/200kms1)]1-5
We, thus, obtain
M, = RV?/G ~ V35
If Rotation curve is flat
Mg ~ V*

Thus,
M, ~ MQ°

. If total mass o< B luminosity,

10gM. ~ HlSAJB,dlSk
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