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In this study, for achieving current-injected organic laser we utilized (i) oligomer single crystals
showing effective optical confinement, which is one of the important properties for laser media, and
(ii) photolithography or electron beam (EB) |ithography for fabrication of optical resonators

We formed EB resist film over oligomer single crystals put on silicon substrates covered by silicon
dioxide and fabricated optical resonators (one-dimensional diffraction gratings) by |ithography
techniques. In the case of photolithography, we skipped etching process after exposure and development
process to suppress damage to the crystals. This sample was photoexcited using anultraviolet (UV) pulsed
laser and the emission spectra was measured with increase in the irradiation intensity. The emission
peak intensity abruptly increased at a certain irradiation intensity to show the very sharp (ful |-width
half maximum: 0. 16 nm) emission peak at around 568 nm in wavelength. This result strongly suggests laser
oscillation.

In the diffraction grating made of photoresist, it was found that the grating grooves did not reach
the crystal surface and the surface was covered by an insulating resist film. We cut both ends of the
crystal inthe sample prepared by the above-mentioned manner using a stainless plate to expose the crystal
edge surface. Gold and magnesium-silver alloy were evaporated onto the sample for a source contact and
a drain contact, respectively, to complete the organic light-emitting transistor devices. We measured
current-voltage characteristics of the devices to give short circuit between the source—-gate contacts,
which suggests that the insulating film was broken in cutting the crystal. On the other hand, in the
case of EB |ithography, we etched the whole resist film to expose the crystal surface. The sample was
photoexcited by UV pulsed laser to observe not lasing but amplified spontaneous emission at around 573
nm in wavelength.

Thus, we achieved the photoexcited lasing from oligomer single crystals equipped with optical
resonators by combining the above-mentioned (i) and (ii). It is desired to optimize the grating period
and how to attach the electrodes onto the crystals.




