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Abstract

The recent discovery of gain narrowing in conjugated polymers has placed new emphasis on understanding the details of
stimulated emission (SE) and gain in these plastic laser materials. In this Letter, the results of ultrafast SE and photoinduced
absorption (PA) measurements on films of poly(2-butyl-5-(2'-ethyl-hexyl)-1,4-phenylenevinylene) (BuEH-PPV), a conju-
gated polymer that demonstrates gain narrowing above threshold, are presented. The =60 ps SE gain decay time of
BuEH-PPYV is significantly longer than that of most other conjugated polymers, allowing ample time for lasing to occur. We
argue that the existence of gain is limited by a dynamic blue-shift of the PA resulting from interchain interactions.

The photophysics of conjugated polymers is of
current interest because the fundamental nature of
the primary photoexcitations in this novel class of
semiconductors is poorly understood and because of
the potential of these materials for applications in
lasers and electroluminescent devices. Many conju-
gated polymers exhibit relatively high photolumines-
cence (PL) efficiencies with emission that is shifted
sufficiently far from the absorption edge that self-ab-
sorption is minimal. In such a case, stimulated emis-
sion (SE), essential to the development of lasers,
would be expected throughout the lifetime of the
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excited state. Ultrafast spectroscopic studies of
poly(phenylene vinylenes) (PPVs) [1-6] and
poly(paraphenylenes) (PPPs) [7-9] have revealed that
SE gain is readily observed in solutions and dilute
blend films; in neat solid films, however, SE gain
was either not observed or decayed within at most a
few ps. The absence of SE gain results from strong
photoinduced absorption (PA) which overwhelms the
SE in neat films, but not when the polymer chains
are isolated in solution or in dilute blends [1].

The exact nature of the sub-gap PA in conjugated
polymers has been a subject of debate; the PA has
been assigned to diverse species such as singlet
excitons, triplet excitons, individual polarons, and
interchain bound polaron pairs (spatially indirect ex-
citons) [10—13]. Whatever the origin of the PA, the
absence of observable SE implies that the excited
medium does not exhibit gain. Without gain, poly-
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