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The results obtained by this project are summarized as follows.

(1) P-doped ZnO nanowires were successfully synthesized by NAPLD. It was
observed by low temperature photoluminescence and the fluorescence lifetime
measurement that the acceptor levels were formed and the lifetime was elongated
by doping P or Sb. It was also observed that the green fluorescence that is
considered to be related to the n-type conduction was weakened by the doping.

(2) P-doping was also realized by the P ion-injection. The color of the ZnO nanowires
injected by high energy P ions turned to be yellowsh, indicating that the crystal
structure was damaged. It was found that the pulsed-laser annealing is quite
effective to recover the damaged ZnO crystals. The ion injection followed by the



laser annealing will be one of the promising method for the realization of p-n

junction within a nanowires.

(3) Anew method where the thin Sb layer is used as both catalyst and the dopant has

been proposed.
synthesized by this method.

Sb-doped ZnO nanowires and nanosheets were successfully

(4) A core-shell structured ZnO nanowires have been successfully synthesized by
combining NAPLD and conventional PLD. This method is useful to realize p-n
junction along the radial direction of the nanowires.

(5) It was found that the nanowall-structure of ZnO can be synthesized by properly
adjusting the growth condition in NAPLD. The nanowalled ZnO showed an

excellent field emission property.
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