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In radio-astronomical studies, the *C species lines are usually used for evaluation of the optical depths of the normal species lines in order to derive the
column density and the excitation temperature accurately. In this case, the molecular '2C/13C ratio is assumed to be the typical interstellar ratio in local
interstellar medium of 60. However, we have recently shown that the molecular '2C/'3C ratios are much different from this value, especially in carbon-chain
molecules. In one of the famous dark cloud cores, TMC-1, we have found heavy dilution of the 13C species in carbon-chain molecules such as CCH and CCS.
From the further observation of various molecules including C;S and C,H, we have established that the molecular 2C/!3C ratio is higher than the interstellar
value of 60 for most species, if they are mainly formed in the gas phase from C*. Furthermore, we have also found that the 12C/13C ratio is different from
position to position of the carbon atom in the same molecule. By making use of such an isotope tracer, production pathways of carbon-chain molecules can be
investigated, just as the laboratory experiments. We also examine the possibility of isotope exchange reactions at very low temperature in interstellar clouds.
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The effect of isotope exchange reactions are examined by Furuya et al. (2011, ApJ, 731, 38)
using a gas-grain chemical network model.




