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Recently, it becomes an interesting problem how a relativistic effect appears on
molecular spectra including heavy atom. It is expected that the bismuth atom with
atomic number of 83 and 1=9/2, has different hyperfine structure from that of light
atom. In the present study, pure rotational spectrum of the BiS radical in the ground
state (X12I112) was observed for the first time. BiS was generated by adding OCS or
CS; to bismuth vapor. Spectra in the X,[13, state have not been detected. A spectrum
of a new bismuth compound CBiS was detected during a search for the X,?I1y, spectrum
of BiS. Observed spectrum was analyzed by a least-squares method, to determine
molecular constants including some hyperfine coupling constants. From the constants,
<r-3>,, <r3>g, Fermi contact term, spin density, orbital density were calculated, and
they were compared with those of other molecules. The following two features are
found in bismuth compounds; Fermi contact term has a large negative value and spin
density is about two times larger than the orbital density.
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1 BiS, CBIiS
Constant /MHz BiS CBiS
A [206 855 100]a [206 855 100]a
Bo 3381.729 50(17) 2254.467 97(19)
Dox 103 1.041 384(70) 0.693 782(64)
p 3483.122(32) 2321.876(31)
pjx 103 1.025 6(74) 0.624 0(68)
a- (b+c)/2 2536.3(93) 2357.8(99)
d 3206.0(94) 3292(39)
d 0.000 867(48) 0.000 564(64)
eQq 254(14) 261(41)
eQQ2 [3837.6]2 [3837.6]a
Cn 0.035 3(43) 0.0263(28)

aFixed to the BiO value.
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