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Abstract

ZnO is a semiconductor of wide bandgap 3.37 V in the room temperature,
and it is suit for optoelectronics application in a short wave length and
ultraviolate waveband. In recent year, physicist have predict that dilute magnetic
semiconductor such as ZnO and GaN have the room temperature
ferromagnetism according to theory and the anticipation of experiment result.
Therefore, in this experiment, we use Magnetic Force Microscopy to observe
magnetic property of Zn; 4CoxO nanowires.

In our experiment, we use high temperature furnace to grow up ZnO
nanowires, and implant different concentration of cobalt into ZnO nanowires by
ion implanting. We can get the Zn;«CoxO nanowire for different concentration
of cobalt as Zng gsC00.110, ZNp.92C00,080, ZNg95C00,050 , ZN0.98C00.020 Nanowires.
We select ZnggeC0p.110 nanowires for our sample which has implanted by 40 kev.
After cobalt ion implanting, it will destroy the surface of the nanowires, and
more apparent by increasing dose capacity. In order to increase the
ferromagnetism of nanowires, we annealed nanowires at 873 k in vacuum 8x10°
torr for 6h.It can increase numbers of oxygen vacancy to increase the
ferromagnetism of Zng geC0p.110 nanowires.



We have measured the room-temperature ferromagnetism of individual
Zn;.xCoxO nanowires by using Magnetic Force Microscopy and observed the
reverse of domain. We found that nanowires have multi domains and the phase
image revealed both dark and bright domains along the edges of the nanowires
indicate parallel or antiparallel to the magnetization direction of the tip.

By measuring phase images of nanowires at different heating temperature,
we can get a function of phase difference and temperature. We predict the Curie
Temperature is about 450 K, and the transition temperature is considerably
higher than the Curie temperature of most DMS. More importantly,it is high
enough for the purpose of device applications at room temperature.
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