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We have investigated the °C isotope fractionation incoldmolecular clouds by sensitive observations
with NRAO 100 m radio telescope and IRAM 30 m radio telescope. We have found that the abundances of
three C isotopic species of C,S are different from one another. Similarly, the abundances of four
3G isotopic species of C,H are also different from one another. These results indicate that the carbon
atoms are non-equivalent in the formation processes of these molecules. Furthermore, the '2C/3C ratios
for these two species are higher than the interstellar '2C/%C ratio of 60. Hence, it is established
that the *C isotopic species for molecules formed in the gas phase are ‘diluted” in cold molecular
clouds. This is consistent with our previous results for CCS and CCH, as well as the theoretical
prediction

We have also conducted sensitive observations of CH,0H and '*CH,0H, and have found that the 'C/'3C
ratio of CH,0H is close to the interstellar ratio (60). This means that CH;0H is NOT produced in the
gas phase, but is formed on dust grains and then |iberated into the gas phase by non-thermal desorption
processes

The present study clear |y demonstrates that observations of the °C isotopic species are very useful
for tracing the formation process of eachmolecule. Thiswill be an important method for astrochemistry.




