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The Fourier transform microwave spectrum for the J = 1<-0 and 2«1 rotational transitions of the
SiCI" ion in the ground and first excited vibrational states was observed for the two isotopic (*°Cl and *'Cl)
species. The ion was generated in a bore of a pulsed nozzle with a dc discharge of SiCl, diluted with Ar to
be expanded in the absorption cell as a supersonic jet.

Thanks to the ultrahigh resolution of the FTMW spectrometer, the hyperfine structures due to the
nuclear quadrupole interaction of chlorine nucleus (I;=3/2) and nuclear spin-rotation interaction were fully
resolved to determine the accurate eQg, and c] interaction constants as well as the rotational B, and
centrifugal distortion D, constants. Observed FTMW spectrum for the both isotopic species (*>Cl and
Cl)was also combined with a previously reported MMW and mid-infrared diode laser spectra in an
analysis to determine mass-independent Dunham coefficients Uy, (k,1 =0-2) together with the mass scaling
parameter A%, for the CI atom accounting for the breakdown of the Born-Oppenheimer approximation.
The equilibrium bond length of SiCl* determined is r. = 1.9439729(10) A and the nuclear quadrupole
interaction constant for *>Cl is eQq. =-11.6467(43) MHz.
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Fig.2 Potential Energy Curve of SiCl".




