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Abstract: High threshold is the main obstacle to achieving direct electrically pumped polymer la-
sers. In this paper, high-performance blue light material , polyfluorene( PFO) is used as a laser gain
medium. A planar optical microcavity with appropriate structure is designed based on cavity quan-
tum electrodynamics principle. The self-absorption of active layer material is further reduced by low-
ing the thickness of polymer layer. Optical microcavity is constructed by DBRs with two different
material system. The extra optical loss is cut down in the preparation process of top DBR, and the
optical resonator with low loss and high ( value is finally obtained. An optically pumped low thresh-
old polymer laser with a peak wavelength of 443 nm and a threshold of only 30 mW/cm” is realized

by effectively controlling the spontaneous emission and stimulated emission characteristics of PFO.
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Fig. 1  Schematic diagram of polymer microcavity laser and

chemical structure of PFO
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Fig. 2 Simulated change curve of microcavity optical loss

with the Q value
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Fig.3 Lasing properties of PFO microcavity devices. (a) Absorption and emission cross section of PFO films. (b) Lasing

spectra of polymer microcavity, reflectance spectra from top of microcavity device, the bottom and top DBRs. (c¢) De-

pendence of output spectrum peak intensity on pump intensity (lg-lg curve). (d) Dependence of FWHM and output in-

tensity of the polymer microcavity laser with the 20 nm PFO on pump fluence.
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