2008 APS March Meeting
Monday-Friday, March 10-14, 2008; New Orleans, Louisiana

Session L19: Focus Session: Dopants and Defects in Semiconductors Il

2:30 PM-5:06 PM, Tuesday, March 11, 2003
Marial Convention Center - 211

Spensering Unit: DMP
Chair: Michael Stavola, Lehigh University

Abstract: L19.00006 : Zinc Vacancy induced magnetism in Zn0O thin films and

nanowires
3:54 PM—4:06 PM

Preview Abstract

Authors:
Qian Wyang
Mirginia Commornwealth University)

Hiang =un
(Peking University)

Furu Jena
rirginia Commonweealth University)

Extensive thearetical studies based on first-principles have been carried out far the mechanism of magnetism in Zn0
thin films and nanowires. It has been identified that the observed magnetism is introduced by 7n vacancy and is
affected by its concentration. The main source of the magnetic moment cormes from the unpaired 2p- electrons in
oxygen sites araund the Zn vacancy, instead of Zn 3d electrons. Moareover, Zn vacancy is mare energetically favarable
to reside an the surface, and its farmation energy is found to be less than that of oxygen vacancy that does not
intraduce any magnetism. These findings suggest that the main vacancy species is In vacancy as expected by
experiments. The present thearetical study not only provides some deep understandings for the experimentally
ob=erved magnetism in un-doped Zn0 samples, but also sugoests that introducing Zn wacancy is a natural and an
effective way to fabricate magnetic Zn0 structure for bio-magnetic applications.



