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We have combinedVelocity Map Imaging(VMI) andthresholdphotodetachment(TPD) to obtaina new methodfor high resolution
anionphotoelectronspectroscopy. VMI is usedto detectslow photoelectrons,generatedby photodetachmentin a tunablelaser. With
a maximumkinetic energy of the detectedphotoelectronsof ca. 10-50meV andan energy resolutionof betterthan

�
E/E=5 %, we

achieve anultimateresolutionof a few cm��� . Thesensitivity of thetechniqueis guaranteedby thecollectionefficiency of VMI, which
is closeto 100%, andby thepossibilityof detectingphotoelectronswith low but non-zerokinetic energy, wherebylimitationsby the
Wigner thresholdlaw canbe avoided. This rendersVMI-TPD spectroscopy moregenerallyapplicablethanconventionalanionzero
kineticenergy photoelectronspectroscopy while maintainingthehigh resolution.
We have appliedthe new techniqueto the investigation of Cl-D � . Franck-Condonoverlapbetweenthe wave functionsof anionand
neutralallowstheinvestigationof theshallow potentialwell locatednearthetransitionstateof theCl+H � benchmarkchemicalreaction.
Thiswell is deepenoughto containa low numberof vanderWaalsboundstatesandhasbeenobservedin previousphotoelectronstudies
carriedout in our lab. At a resolutionof ca. 8 meV, thesespectrarevealedanincreasedlinewidth of Cl-D � vs. Cl-H � . This finding was
explainedby hinderedrotor structurethat is observableonly in the deuteriumclusterbut could not be fully resolved by conventional
PES.The increasedresolutionof VMI-TPD allows the resolutionof this, andpotentiallyeven finer, structureandwill help toward a
completeunderstandingof thedynamicsof this reaction.


