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C,H molecules are relatively simple linear carbon chains and are crucial for tracing of young
clouds. However, their abundances occasionally show anomaly. The main reason for this has been
supposed that the permanent dipole moment of C4H is underestimated. In a simple theory, the X"
ground state of this molecule has the small dipole moment of 0.87 D. However, the mixing of
wavefunctions occurs between the ground state and the low-lying *II excited state having the large dipole
moment of 4.4 D, giving a large dipole moment to the ground state. In the present study, we re-
calculated the dipole moment of C4H by the multi-reference configuration interaction (MRCI) level of
ab initio theory. The new dipole moment was derived to be 2.10 D, which is 2.4 times higher than the
value of 0.87 D used so far. Reported lines of C4H in dark clouds, low-mass star-forming regions, and
a circumstellar envelope were analyzed to revise column densities by using the new dipole moment.

Revised column densities are one order of magnitude lower than those in the previous works.
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