
THE ROTATIONAL SPECTRAOF THE HCCCNH
�

, NCCNH
�

, AND CH� CNH
�

IONS

C. A. GOTTLIEB, A. J.APPONI,M. C. McCARTHY, andP. THADDEUS,Harvard-Smithsonian Center for
Astrophysics, Cambridge, MA 02138 and Division of Engineering and Applied Sciences, Harvard Univer-
sity, Cambridge, MA 02138; H. LINNARTZ, Institute for Physical Chemistry, University of Basel, Klingel-
bergstrasse 80, CH 4056 Basel, Switzerland.

Therotationalspectraof theHCCCNH
�

, NCCNH
�

, andCH� CNH
�

ionshavebeenobservedfor thefirst timein asupersonicmolecular
beamby Fourier transformmicrowave (FTM) spectroscopy. Precisevaluesof the rotationalandcentrifugal distortionconstantswere
determinedfor all threeions,andquadrupolehyperfinestructurewasobserved in HCCCNH

�
andNCCNH

�
. It wasfound that �����

for the innernitrogenatomin HCCCNH
�

andNCCNH
�

is an orderof magnitudesmallerthanthatof the terminalnitrogenatomin
mostpolyatomicmoleculesof thissize.Thenarrow-line FTM spectrarevealthattheionsmovewith essentiallythesamevelocityasthe
neutralbuffer gasin thesupersonicbeam;thereis no evidencefor excessbroadeningof therotationallinesof the ionswith respectto
thoseof theneutrals.Theabundancesof theionsherearesufficiently high to bedetectableby presentlasertechniques.


