
Ortho-Para Ratio of Cyclic-C3H2 in Dark Cloud Cores.

YUSUKE MORISAWA, TAKAMASA MOMOSE
Division of Chemistry, Graduate School of Science, Kyoto University,

Kyoto, 606-8502 JAPAN

YASUKO KASAI
SMILES Group, Communications Research Laboratory,

Nukui-Kita, Koganei, Tokyo, 184-8795, JAPAN

KENTAROU KAWAGUCHI
Department of Chemistry, Faculty of Science, Okayama University,

Okayama, 700-8530 JAPAN.

Cyclic-C3H2 is know to be a ubiquitous molecule in interstellar space.  It has two
equivalent hydrogen atoms, so that ortho (O) and para (P) modification exist.  We have
observed spectra of c-C3H2 in five cloud cores of TMC-1 using the Nobeyama 45 m radio
telescope.  Total of eight pure rotational transitions were observed.  From the observed
intensities, the density of H2 molecules and the fractional abundance of ortho and para
species of c-C3H2 were determined using the so-called LVG model.  The O/P abundance
ratio of c-C3H2 obtained from the calculated abundances is found to be 1.5 - 2 in all the
observed cloud cores, although both the statistical ratio and the thermal equilibrium ratio at
the cloud temperature of 10K are 3.  The deviation of the O/P ratio of c-C3H2 from 3 must
originate in the conservation of nuclear spin states during chemical reactions.  It was also
found that the O/P abundance ratio of c-C3H2 is strongly correlated to the age of the cloud
cores; the O/P abundance ratio in the regions of early chemical stage is lower than that in the
regions of later stage.  Possible mechanisms of production and destruction of c-C3H2 will be
discussed in order to interpret the observed O/P abundance ratio of c-C3H2 in various cores.


