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CH
��

haspresenteda long-standingsetof challengesfrom botha theoreticalandexperimentalprospective. While it is recognizedthat
thismolecularion playsanimportantrolein interstellarandcombustionchemistry, themeasurementandassignmentof ahigh-resolution
laboratoryspectrumhave provento beextremelychallenging.Part of thechallengecomesfrom the fact that thereare120equivalent
minimaonthepotentialsurfaceandthebarriersseparatingtheminimaarenomorethan300cm� � , while thezero-pointenergy of CH

��
is roughly ���	�
�
� cm� � . Recently, Brown, et. al. developeda potentialsurfacefor CH

��
thataccuratelyreproducestheir calculatedab

initio points,obtainedusinga MP2/cc-pVTZlevel of theory/basis,up to 14 000cm� � .a More recently, this surfacehasbeenextended
to higherenergies.
In this talk, we reportthe resultsof recentstudiesof thegroundstatepropertiesof CH

��
andits partially dueteratedisotopomers.We

useDiffusionMonteCarloapproachesto obtainthegroundstatewave function,probability densityandzero-pointenergy, aswell as
propertiesof selectedlow-lying vibrationallyexcitedstates.Theprobabilitydensitiesareanalyzedto determinetheextentto which this
molecularion exhibits a well-definedstructure.Basedon thesestudies,it is found that the groundstateof CH

��
is fully delocalized

acrossall of theminimaandhasamplitudeat configurationsthatcorrespondto thepositionof thebarriersbetweentheminima. Partial
deuterationof theion tendsto localizethegroundstatewavefunctioninto a fractionof theenergeticallyaccessibleconfigurationspace.

aA. Brown, B. J.Braams,K. M. Christoffel, Z. Jin,andJ.M. Bowman,J.Chem.Phys. 119, 8790(2003).


