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It is now widely accepted that a combination of torques and dissipation
can drive molecular gas into the circumnuclear (inner kpc) region of spi-
rals. However, the fate of the circumnuclear gas is poorly understood and
depends on inflow mechanisms, outflow processes, and on star formation. It
is unclear why spiral galaxies convert comparable amount of circumnuclear
H, into stars over a timescale (tsr) that varies by nearly two orders of mag-
nitude between galaxies. The ratio M(H;)/L(RC) can be used to show the
range in this timescale, where L(RC) is the 1.49 GHz radio continuum (RC)
luminosity (Condon et al. 1990), and M(H2) the hydrogen mass traced by
CO observations in the central 45” (4.5 kpc for D=20 Mpc). A similar range
is seen if the central 10 micron luminosity is used. Preliminary results from
Jogee’s thesis suggest that the circumnuclear gas consumption timescale by
star formation (tsf) is correlated with the gas morphology (see Fig. 1) and
kinematics. In particular, the value of ty¢ spans a large range in different
kinematic regimes within a given galazy, and together with inflow, this can
lead some galaxies to follow evolutionary paths sketched in Fig. 1.

The timescale tg is short (< 1 Gyr) in NGC 3504 (Kenney et al. 1993),
NGC 4102 (Jogee & Kenney 1996), NGC 2782 (Jogee et al. 1997a, 1997b),
and NGC 4536. In these galaxies, the circumnuclear molecular gas is con-
centrated over the steeply rising part of the rotation curve, and has pre-
dominantly circular motions in the region of peak star formation. In other
galaxies (NGC 4569, NGC 6951, NGC 3351 (Kenney et al. 1992) , and
NGC 4314 (Benedict et al. 1996)), where large gas concentrations exist
near or well beyond the turnover point of the rotation curve, tg is an or-
der of magnitude higher. We expect that some galaxies like NGC 4569,
NGC 4102, and NGC 3351 might be related through evolutionary paths as
shown in Fig. 1. In NGC 4569, a large fraction of the gas is still inflow-
ing towards the inner kpc, shows non-circular motions of several hundred
kms~1, and is not forming stars efficiently. Within NGC 4102, t is low in
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Figure 1. 2" CO maps from Jogee’s thesis plotted in the L(RC)/M(H:) versus M(H>)
plane (see text). Ellipses show the beamsizes, typically 2-3", and the horizontal line shows
a scale of 300 pc. The arrows show likely evolutionary paths.

the inner 300 pc where circular motions dominate (Jogee & Kenney 1996),
but further out it rises sharply by an order of magnitude. Thus, within less
than a Gyr, the starburst is expected to transform the morphology from
a wide CO annulus into a thin CO ring. This ring would be located near
the turnover point of the rotation curve, have a large ts, and surround a
young, massive, compact stellar disk. It is relevant that in NGC 3351, a
disk-like component rather than a bulge appears to dominate the stellar
light inside such a CO and Ha ring (Kenney & Jogee 1998, in prep.).
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