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sive X-ray analysis, EDX) 3¢ X # k. B SQUID
(superconducting quantum interference device) 3
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Fig.1 (a),(b) RHEED patterns of ZnO; (¢), (d)
RHEED patterns of Zn;-,Co,O The electron beams
were along [1120] and [1010] directions, respectively.
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Fig.2 In situ XPS of Zno.ssC0y.1,O epilayer and pure
Co thin film on S$i(001)
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Fig.3 Optical transmission spectra of Zno. g Cop.12 O
at x=0,0.009,0.049,and 0.12
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Fig.4 Hysteresis loop of Zn;-,Co, O at 300K with x
=0.009,0. 049, and 0.12 The diamagnetic back-
ground was linearly subtracted by using high field
magnetization. The inset is the magnified loop.
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Single Crystalline Co-Doped ZnO Thin Films by Molecular Beam
Epitaxy and Room Temperature Ferromagnetism*
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(State Key Laboratory of Crystal Materials, School of Physics and Microelectronics,
Shandong University, Ji’ nan 250100, China)

Abstract: Single crystalline Zn,-, Co,O thin films grown on sapphire (0001) substrates by using molecular beam epitaxy
(MBE) with various Co contents of 0<{x<C0. 12 were studied,and their structure,optical and magnetic properties were ex-
amined. Optical transmission measurements and in situ XPS show that the Co cation is incorporated into the ZnO matrix and
there is no secondary phase. Room and low-temperature magnetization measurements show that the Zn,-, Co, O epilayer is
ferromagnetism with T. above room temperature and show intrinsic characteristic. The magnetization of samples is increased
with x(x<C0. 12) monotonously.
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