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Fabrication of electrically pumped ZnO polariton laser operating at room
temperature
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To realize electricall¥ pumped polariton lasers operatable at room
temperature, ZnO microcavities (MCs) were developed and p-type semiconductors applicable to the ZnO
MCs was studied. Planar ZnO MCs were demonstrated capable of both high crystalline-quality of the
Zn0 active layer and high photonic-quality of the distributed Bragg reflectors (DBRs). The former
was achieved by thinning a ZnO single-crystal grown by the hydrothermal method, while the latter was

achieved with dielectric DBRs formed by reactive helicon-wave-excited-plasma sputtering (R-HWPS)
method. The surface of Zn0 after the final etching step exhibited sufficiently long
photoluminescence lifetime of 130 ps for the near-band-edge emission at room temperature. The DBRs
exhibited sufficiently high reflectivity (98%) and wide stopband width. In addition, p-type NiO
films with optical bandgap of 3.6 eV and carrier concentration of 1E20 cm-3 were obtained by R-HWPS
method.
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Fig. 1. A schematic image of R-HWPS
method for preparing the dielectric DBRs.
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Fig. 2. () Cross-sectional bright-field TEM images of SiO»/ZrO, DBRs prepared by R-HWPS
and EB evaporation. (b) The dispersion curves for n of the 200-nm-thick SiO, and ZrO; films
prepared by R-HWPS. (c) The R and T spectra of our 10-pair SiO»/ZrO, DBR deposited by
R-HWPS on a quartz substrate were measured at three different positions (P1-P3) located
across a 20 x 20 mm? area.
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Fig. 3. Time-resolved PL decay curve for the near-band-edge
emission of the ZnO half microcavity at 293 K.
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