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1. Shell Statistics

As a key program of the 45-m telescope at Nobeyama Radio Observatory,
we have made high-resolution CO images of the Galactic center region with
the 2x2 focal plane array receiver. The data consist of 44,000 12CO and
13,000 '3CO spectra taken with 16” beams spaced by 34”. The 2CO image
covers roughly —1.5° <1 < 4+3.4° and —0.6° < b < 40.6° (Oka et al. 1997b)

In the data we find a number of features that were not known before;
among them are numerous shells, arched filaments, circular holes, and their
mixtures. As the first attempt, we have selected an area —0.37° < [ <
+0.55° and identified a total of 412 such structures which we collectively call
“shells”. Identification was done by eye mainly on a sequence of 5kms™!
wide velocity channel diagrams of 2CO while we changed the intensity
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level continuously. Many of them are identified in more than two adjacent
velocity channels, and ~ 10 % show the kinematic signatures of expanding
shells. Their radii range from a few parsecs to a few tens; 75 % of them
are smaller than 5 pc in radius, while 10 % are larger than 10 pc. Their
rims are not complete in most cases, being discernible only in two to three
quarters on the average.

If we extrapolate the count in the central 140 pc to the entire 500 pc
extent of the Galactic center molecular cloud complex, there may be ~ 10°
or more shells. Their volume filling factor in the 500x500x 50 pc® of molec-
ular gas layer is ~ 0.2, corresponding to ~ 20 shells to be found along any
line of sight through it. The abundance of expanding shells may naturally
cause the high pressure of the interstellar matter there (e.g., Spergel &
Blitz 1992; Oka et al. 1997a).

An average shell with a radius R = 6 pc has a mass M ~ 3x 10* M. Its
kinetic energy is Eyx ~ (Mo%/2) = 1x 10%° ergs, and should be younger than
(R/av) = 5 x 105 years. These parameters suggest that they are supernova
remnants. The supernova rate is estimated as ~ 1072 SNe yr~!.

2. Star Formation History

These shells, if they are confirmed to be SNRs of Type II, are fossil records
of the past history of star formation. A standard IMF expects that the
number of luminous O stars (> 20Mg) formed in a unit time is 1/5 times
that of the progenitors of Type II SNe (> 8Mg). The latter should be
equal to the SN rate estimated above if the star formation has been steady
for the last (a few) x107 years. Then, we expect ~ 10* luminous O stars
in the main sequence (rmMs < 1 x 107 years). In contrast, the number of
observed luminous O stars in the central 500 pc of the Galaxy is much
smaller (~ 100).

This strongly suggests that the star formation rate has decreased by a
large factor in the last ~ (1-2) x107 years. The Galactic center region may
be in a post-starburst phase.
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