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Abstract. Comparative analysis of GMS and MSC is presented based on data collected on these
objects in the Galaxy and other galaxies. The model is proposed of gravitational instability of
GMC and MSC system. Some implications are discussed.
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1. Introduction
Massive star clusters (MSC), especially super star clusters and young massive star

clusters, are unique objects in the Universe. The deep study of MSC together with their
predecessors - giant molecular clouds (GMC) resides among the most demanded tasks in
modern astronomy. The instrumentation and observing technology existed already permit
to find and study GMC and MSC not only within but also outside of the Galaxy. Thus,
a few dozens of GMC were scrutinized in the Milky Way (Solomon et al. 1987, Grabelsky
et al. 1988 , Bronfman et al. 1989 , Heyer et al. 2009, Draine 2011, etc.) and hundreds
were revealed in outer galaxies (Wilson & Reid 1991, Taylor et al. 2000,Young 2001,En-
gargiola et al. 2003,Rosolowsky et al. 2007,Bolatto et al. 2008,Pineda et al. 2009,Gratier
et al. 2012,Colombo et al. 2014,Kirk et al. 2015, etc.). At the same time more than half
of thousand MSC including young population was found in the Galaxy and in nearby
galaxies (Larsen 1999, McLaughlin & Marel 2005, etc.) Evidently GMC should be closely
associated with cold gas-dust clouds, particularly with HI ones and apparently have to
play a key-role in MSC forming processes as well as they all together in the kinematics
and dynamics of the host galaxy in a whole. Therefore the counting (or census) and
survey of the GMC and MSC populations are still important.

2. Results and discussion
In an attempt to address at least some aspects of the physics and evolution of the

GMC and MSC, their interplay and impact on the dynamics and evolution of galaxies
we drafted a consolidated composite catalogs of GMC that could be observed from the
Earth based on the recent data from DB VizieR, SIMBAD at CDS as well as original
papers, reports and other publications were used. Catalogs contain the coordinates, sizes,
distances, masses as well as some other physical parameters (such as density, temperature,
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radial velocity, etc.) that are available for the different clouds. They include more than
40 galactic GMC and few hundreds of GMC and super GMC in other galaxies observed
in CO lines and detected up to the present. At the same time Larsen (1999) found 551
Young MSC in 21 nearby galaxies, McLaughlin & Marel (2005) identified 153 MSC that
can be resolved in the Galaxy, LMC, SMC and the Fornax dwarf spheroidal, Baumgardt
et al.(2013) reported on 320 MSC in LMC. A preliminary analyses of the data has shown
that in case of very young or just emerging MSC they are closely connected with GMS.
Older MSC loose the connection with GMC of their origin: the formed MSC, especially
with O-B supergiants that blow gas, disrupt surrounding GMC. The lifetime of GMC as
well as the star formation efficiency and rate in GMC which are predictable relatively
high were estimated by Murray (2011). Using these data the dynamic model of formation
and evolution of GMC and MSC system based on gravitational instability develops and
numerically calculated. The first results are compared with data of other investigations.
The completion and improvement the catalog data are also in progress.

3. Conclusion and implications
The data on GMC and MSC were gathered in composite catalogs and the comparative

analysis was made. The model of gravitational instability of GMC and MSC is proposed
and numerically computed. As implication of the project we prepared the complex pro-
gram for future observations of GMC and MSC using the 70 meter Suffa cm-submm radio
telescope and other large facilities to cover the lack of observed physical parameters. This
project has been supported in part by grant OT-F2-57 funded by the CCSTD at CM of
RUz.
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