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Summary y 

Thee research presented in this thesis is focused on the influence of light on the 

reactivityy of gas phase ions and in particular on the changes in proton transfer 

capabilityy of protonated naphthalene and the indene radical cation towards 

referencee bases. The main issue of the research was to establish such differences 

inn reactivity and to quantify them. 

Thee instrumental methods applied in the experiments and the kinetic schemes 

usedd in evaluating the results are described in Chapter 2. 

Chapterss 3 and 4 show that it is possible to measure differences in reactivity of 

excitedd ions with respect to their ground state by use of the bracketing method 

whichh until now has been used only for the determination of thermodynamic 

quantities,, such as the gas-phase proton affinities of ground state species. From 

thee results of the bracketing measurements it can be concluded that proton 

transferr from protonated naphthalene excited by light of 488 nm (2.54 eV) to a 

basee can be as endothermic as 60 kj/mol which value is very similar to that for 

thee radical cation of indene excited by light of 514.5 nm (2.41 eV) where proton 

transferr to a base can be as endothermic as 48 kj/mol. 

Inn chapter 5 a method is evaluated and applied to determine the ratio of the 

collisionall relaxation constant and the proton transfer rate constant for the 

indenee radical cation excited by light of 514.5 nm (2.41 eV) which under the 

appliedd experimental conditions is shown to be in the order of 10 or 100. This 

meanss that relaxation to the ground state is 10 or 100 times faster than the 

protonn transfer. In the discussion of chapter 5 it is highlighted that when 

assumingg energy randomization, the observed energy available for the proton 

transfer,, which is 0.5-0.6 eV, does not seem unreasonable. 

93 3 



Fromm chapter 5 and the epilogue in chapter 6 it may be concluded that 

additionall information is required to be able to explain the mechanisms which 

playy a role in the proton transfer reaction from a vibrationally excited ground 

statee ion. In particular spectroscopic data, the determination and assignment of 

thee excited states in the ions and associated lifetimes, the description of the 

relaxationn pathways and possibly other reaction pathways would be needed. 

Unfortunately,, such data are not (yet) available for the very many gas phase 

ionss for which the chemistry has been studied in the ground state. 
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