Morphology dependence of excitonic energy transfer in light harvesting dendrimers having benzyl ether-type peripheries
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We have investigated the excitonic energy transfer in unsymmetrical and symmetrical dendrimers having light harvesting peripheries in the fourth branching generation from the studies on photoluminescence (PL) spectra. It is clarified that the energy transfer quantum-efficiency in the symmetrical dendrimer is lower than those of unsymmetrical ones because of the dissipation process in the outer crowded peripheries.

Figure 1 shows the chemical structures of the unsymmetrical 4thmQ (m = 1, 3) and a symmetrical 4th4Q dendrimers having the benzyl ether-type dendritic peripheries with fourth generation. Under the selective excitation on the aromatic rings in the light harvesting peripheries, an intense core-PL band appears because of highly efficient energy transfer from the peripheries to the core. However, the energy-transfer quantum efficiency ET depends on the morphology of the dendrimers 4thmQ (m = 1, 3, 4) as shown in Fig. 2.  The four binding sites in the core of the unsymmetrical dendrimers (4th1Q and 4th3Q in Fig.1) are partially substituted by small residues instead of the branching peripheries. In these cases, the congestion among aromatic rings in the outer peripheries is not so obvious because there is enough space for resolving the steric hindrance between adjacent aromatic rings in the outer peripheries. On the other hand, in the case of 4th4Q, the aromatic rings in the outer peripheries are obliged to crowd each other. It is considered that such congestion among adjacent aromatic rings affects the excitonic energy transfer in these dendrimers. The depression of the energy transfer observed in 4th4Q (Fig. 2) suggests that the congestion in outer peripheries brings about dissipation processes during the energy transfer in the peripheries. 
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Fig.1: Chemical structures of 4thmQ dendrimers 
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Fig.2: Energy transfer quantum efficiency  ET in 4thmQ (m=1,3,4) dendrimers








