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Abstract We have developed a laser molecular beam epitaxy system for the layer-by-layer growth of oxide thin
films. Using this system, we could grow and control oxide thin films of LaAlQ; in a molecular layer epitaxy mode on
the atomically flat SrTiO; substrate with a LaAlO; single crystal target. Very clear RHEED oscillations were observed
during the growth of a LaAlO; film for a long period under the optimized conditions of substrate temperature at 650 C,

oxygen pressure at 1X107° torr, and an incident laser fluence of 4.6]/cm?® The height of mono-layer~LaAlO; film

grown during one period of RHEED intensity oscillation was 3.8 A..
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Fig. 1. Schematic diagram of the laser MBE system.
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Fig. 2. AFM surface image of STO substrate after heat treat-
ment at 1000°C for 10 h.
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Fig. 3. Images of the RHEED pattern of SrTiO; substrate at 650 C under high vacuum. The incident electron beam was parallel to

the steps (a), and normal to the steps (b).
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Fig. 4. RHEED intensity variations during growth of LaAlO,
thin film under different laser energies in the range between 4.
1]J/em?-5.8]/cm?.
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Fig. 5. A typical record of RHEED intensity oscillation during
growth of LaAlO; thin film under optimized conditions of sub-
strate temperature of 650°C, laser fluence of 4.6]/cm? oxygen
pressure of 1 X 107° torr.
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Fig. 6. X-ray diffraction pattern of ultra-thin LaAlO; film of
which was finished at the 15th peak position of the RHEED in-
tensity oscillation.
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