
THE LOWEST
�
( ����� *) STATE OF 2-CYCLOPENTEN-1-ONE:CAVITY RINGDOWN ABSORPTIONSPECTRUM

AND RING-BENDING POTENTIAL ENERGYFUNCTION

NATHAN R. PILLSBURY, STEPHENDRUCKER, Department of Chemistry, University of Wisconsin-
Eau Claire, Eau Claire, WI 54702; JAEBUM CHOO,Department of Chemistry, Hanyang University, Ansan
425-791, Korea; JAAN LAANE, Department of Chemistry, Texas A & M University, College Station, TX
77843.

Theroom-temperaturecavity ringdown absorptionspectraof 2-cyclopenten-1-one(2CP)anddeuteratedderivativeswererecordednear
385nm. Theveryweak( ��� 1 	�
 ���� 
 � ) bandsystemin thisregionis dueto the ������� electronictransition,where� is thelowest-
energy � ( ����� *) state. The origin bandwasobserved at 25,963.6

�� 
 � for the undeuteratedmoleculeandat 25,959.4and25,956.2�� 
 � , respectively, for 2CP-5-� � and2CP-5,5-�! . For the "#�$� isotopomer, about50vibronic transitionshavebeenassignedin aregion
from "&%(')' to *+%('$' �� 
 � relative to theorigin band.Nearlyevery correspondingassignmentwasmadein the "#�! spectrum.Several
excited-statefundamentalshave beendeterminedfor the �$�-,(�! isotopomers,includingring-twisting( .0/ 21#354)6)798 : , 4)4$;!8 7 �� 
 � ), out-
of-planecarbonyl deformation( .0/ �< 3>=$69?)8 7 , =@4 ' 8 6 �� 
 � ), and in-planecarbonyl deformation( .0/� 1 3�6(=$A98 6 , 6)6 ' 8 4 �� 
 � ). The
ring-bending( .9/� � ) levels for the � stateweredeterminedto be at 36.5, 118.9,213.7,324.5,and446.4

�� 
 � for the undeuterated
molecule. Thesedrop to 29.7,101.9,184.8,280.5,and385.6

�� 
 � for the "#�! molecule. A potentialenergy function of the formB 3DC@EGF *�H E  wasfit to thering-bendinglevels for eachisotopicspecies.Thefitting procedureutilized a kinetic energy expansion
thatwascalculatedbasedon thestructureobtainedfor the � statefrom ab initio calculations.Thebarrierto planarity, determinedfrom
thebest-fittingpotentialenergy functionsfor the "#� � , "#� � , and "#�  species,rangesfrom 42.0to 43.5

�� 
 � . In the � state,electron
repulsionresultingfrom thespinflip favorsnonplanarity. The ��� and � � stateshaveplanarstructuresthatarestabilizedby conjugation.


