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High efficiency organic semiconductor laser using
a liquid crystal/polymer grating as an oscillation cavity
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Abstract: We reported a fabrication technique of a high efficiency organic semiconductor laser device,
which used a liquid crystal/polymer grating as an oscillation cavity. To fabricate a distributed feedback
(DFB) organic semiconductor laser, the active medium poly[-methoxy-5-(2~ethyl- hexyloxy)-1, 4-
phenylene- vinylene] (MEH-PPV) film was spin-coated on a piece of clean glass plate, and then a lig-
uid crystal/polymer grating was fabricated on the MEH-PPV film via localized photo polymerization
under an optical interference field. The lasing threshold was 0.32 pJ/pulse, and the conversion effi-
ciency was as high as 7.8%. The lasing beams showed good character in s-polarization. The lasing
beam pattern was collected by a digital camera, which showed a fan-shaped geometry. The 53.4 nm

lasing range was obtained by varying the grating period. The high efficiency organic semiconductor
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laser in this work provides guidance for fabricating a novel organic laser device.

Key words: organic semiconductor laser; liquid crystal/polymer grating; distributed feedback
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Fig.1  (a) Absorbance and fluorescence spectra of an
MEH-PPV film and (b) schematic diagram of

electron energy levels for MEH-PPV
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Fig.2 Schematic illustration of the laser device
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Fig.3  Schematic illustration for fabricating an organic

semiconductor laser device
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Fig.4 Schematic illustration of the optical setup for

fabricating a liquid crystal/polymer grating
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Fig.5 (a) Visible light diffraction of a liquid crystal/
polymer grating and (b) section view of a liquid
crystal/polymer grating imaged by Scanning
Electron Microscope (SEM)
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organic semiconductor laser
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