Depression of excitonic energy transfer by freezing molecular vibrations in meta-linked branching dendrimers 
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Temperature dependence of excitonic energy transfer in two different types of dendrimers (4th4Q [1] and phDG1 [2] in Fig. 1) having meta-linked branching peripheries has been investigated. It is found that the energy transfer from the peripheries to the core is quenched with cooling down the solution. This result indicates that the highly efficient transfer in these dendrimers is mediated by activated molecular vibrations in the peripheries.
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In these dendrimers, the highly efficient energy transfer from the peripheries to the core gives rise to intense core-photoluminescence (PL) bands under the selective excitation on the peripheries. However, as shown in Fig. 2, the intensities of the core-PL (●) under the selective excitation on the peripheries have the different temperature dependence from the core-PL intensities under the direct excitation on the core (□). In the case of the direct excitation, the core-PL (□) becomes intense monotonously with cooling down because of the improvement of the core-PL quantum yield by the suppression of thermal disturbance. By contrast, in the case of the selective excitation on the peripheries (●), the enhancement of the core-PL is obviously suppressed at lower temperature than 100 K. This result clearly shows that the freezing of the molecular vibrations inhibits seriously the excitonic energy transfer from the peripheries to the core. 
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Fig.1: Chemical structures of the meta-linked branching dendrimers 4th4Q and phDG1 
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Fig. 2: Temperature dependence of the core-PL intensities under the direct excitation on the core(□) and the selective excitation on the peripheries (●). The vertical broken line indicates the freezing point of the solvent THF.








