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DISCLAIMER
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Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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C. A, Melendrest, A. J.'Hebert: and K. Street, Jr.

Department of Chemistry and
Lawrence Radiation Laboratory
~ University of California.
Berkeley, California 94720

L ~ October 1968

'The radio ffequency Stark spectra of l383a32s have been observed at

, moderate fields uSing a -molecular beam spectrometer that has been described

A single spectral line corresponding to the J=1;

m ;= 1l - > J=1, mJ?O transition was observed for the three lowest vibra-

tional states. Spectral frequencies obtained at field strengths of 30,

‘45, 60, and 75 volts/cm were fitted with the usual second order Stark

equation3_ -
‘ 2.2
v = 3.8019 x 1072 L
where v = transi%ion frequency, MHz
E = field strength, volts/cm
K -= dipole moment, Debye
* .. B = rotational constant, MHz.

Correction for'fburth order Stark effect was negligible. The following

ratios of u2 to the rotational constant, B, were obtained:

2 A '
v o (0%/mmz)
0o .  0.03816 (10)
1 0.03841 (12)

2 ~ 0.03872 (18)
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No rotational constants for BaS have been published in the literature,
-however, Clements and Barrow have retently . obtained a value for BO for
the groundvrofational'state from a study of an absorption band system of

Bash. Using their value of B.= 0.10308(L4) cm-.-l and our experiméntal value

0

of (u2/B) the value p = 10.86 * 0.02 D is obtained for the dipole moment

0’

of the v=0 gtate of BasS. .

| The quanﬁity -E; is sbmetimeS'used as a relative measure of "{onic

'charactef“ in éompéring chemical bonds.” The near equality of this quan-

tity for Bal (0.85)6 and BaS (0.90) indicates the close similarity of

" bonding in- these two molecules. Further, the 6% ihcrease in 'E;r'in

going from BaO fo BaS reflected a similan 6% inérease.found_ in going from

CSF'to CsCl1. ' ,‘ . ‘if o o “fi
' .The rather broad line widths of the spectral lines (from'lQ to 15 KHz)

and di%ficulties in generating.a molecular beam of BaS did not permit the

‘study of the Stark spectra at strong electric fields. Further details of

“the present work appear elsewhere.7‘ ' .
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