
THE PERMANENT ELECTRIC DIPOLE MOMENTS OF THE
���

and
���

STATES OF RUTHENIUM MONOCAR-
BIDE, RuC

WILTON L. VIRGO, TIMOTHY C. STEIMLE AND LAURA E. AUCOIN, Department of Chemistry and
Biochemistry, Arizona State University, Tempe, AZ 85287-1604; JOHNM. BROWN, Physical and Theoretical
Chemistry Laboratory, Oxford University, South Parks Road, Oxford, England OX1 3QZ.

Elucidating the structureand function of the chemicallypervasive transitionmetal-carbonbond is a problemof both fundamental
and appliedscientific interest. Recentinsight into the natureof the metal-carbonbond hasbeendue to high-resolutiongas-phase
spectroscopy of the diatomic monocarbides,wheremeasurementof permanentelectric dipole momentsand hyperfinestructureare
particularly informative. Rutheniummonocarbidehasgarneredrecentinteresta b c d e f dueto its easeof production,intensevisible
electronictransitionsandlargemagnetichyperfinestructure.We reporton the investigationof the (0,0) �����
	 ���������������	�������� � and
(0,0) ������	 ��� � ����� ����	 ��� � � � bandsystemsusinghigh-resolutionlaserinducedfluorescencespectroscopy. Starkshiftsof the �"! � RuC
and �#!%$ RuCisotopomerswereanalyzedto producethemagnitudeof thepermanentelectricdipolemomentsfor the ��� ��& �'�(� & �)��� and
��� � states.The measuredmomentsprompta discussionof the electronicstructureandbondingin the ��� and ��� electronicstates.
Dipolemomenttrendsaremostinformativewhencoupledto molecularorbital correlationdiagrams.Themeasureddipolemomentscan
beusedastruebenchmarksfor rigorouselectronicstructurecalculations.A comparisonwith isovalentFeCis made.g
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