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Introdução

Excitation energy transfer (ET) is a key process 
controlling the function of many organic semi-
conductor devices, such as polymer light-emitting 
diodes or photovoltaic cells.1 The way  energy is 
transferred in such solid-state devices having donor 
and acceptor species is still subject of investigation 
and can occur as a single step ET from donor to 
acceptor or as a sequence of donor-donor ET steps 
(i.e., energy migration), followed by a final nearest-
neighbor donor-acceptor ET. In amorphous films of 
a donor host doped with a small amount of an 
acceptor guest, both processes can, in principle, 
take place, and the resulting energy  transfer 
mechanism is likely to be a superposition of both 
modes.

Here, we use oligomers as well-defined model 
systems to investigate how the nature of energy 
transfer depends on oligomer length and acceptor 

concentration. We compare 
energy transfer rates using 
either an oligofluorene 
trimer, pentamer, or 
heptamer as the donor in 
combination with an 
anthracene derivative as 
the acceptor (see scheme 
on the left).

Resultados e Discussão

For all three oligofluorenes, a good spectral overlap 
between the emission from the donor and the 
absorption of the acceptor can be observed. 
Increasing the acceptor concentration leads both to 
the appearance of the emission band (upon donor 
excitation) assigned to the acceptor and to the 
decrease in the lifetime of the donor, proving the ET 
process (see Fig. 1).
The experimental ET rates were determined using2 

where g(t) and f(t) represent the time dependence of 
the photoluminescence of the donor in the presence 
and in the absence of the acceptor, respectively. 

Figure 1. Left:  emission spectra of a film containing  D3 
and  the  acceptor  with  λexc =  355  nm.  Right: 
photoluminescence decays of D3 in the blend (λexc = 355, 
λem = 415 nm). Temperature = 298 K.

The comparison between experimental (“EXP”) and 
theoretical  (“PDA”,  Förster-based3)  ET  rates  are 
shown in Fig. 2 for all investigated blends.

      Figure 2. Ratio between 
       kET(EXP) and kET(PDA) as 
       a function of donor- 
       acceptor center-to-center 
       distance for blends of the 
       acceptor with D3, D5, and 
       D7. For the D5 blend, the 
       solid line indicates a fit to 
       a r2.9 dependence.

Conclusões

The ET process is dominated by energy migration 
within the donor host, meaning that it is more 
important to match the host oligomer length to the 
maximum of its electronic coupling instead of 
optimizing the spectral overlap integral between 
donor and acceptor.
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