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Research on As absence in GaAs epitaxial film
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(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract : The research of THz Quantum Cascade Lasers(QCL) includes basic theory and
applications, which shows great scientific and applicable values. It is the hotspot in THz fields and has
been paid attention to by many countries. To prepare THz QCL, GaAs quantum well superlattice needs to
be obtained firstly. During the preparation of GaAs quantum well superlattice, the problem of As absence
needs to be solved. In this paper, GaAs has been prepared by Laser Molecular Beam Epitaxy(LMBE) and
the corresponding results have been studied. RHEED indicates that GaAs can grow layer by layer. The
results of situ XPS, UPS et al, show that there exists the absence of As during the growth of GaAs, and the
laser energy has obvious influence on the content of GaAs. To obtain the ideal ratio of Ga:As, a high laser
energy of 600 m] is needed.
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Tablel Experimental parameters for growing GaAs under different laser energies
distance between target and

NO. laser energy/mJ laser pulse frequency/Hz substrate temperature/'C  working vacuum/Pa

substrate/cm
1# 200 1 5.0 600 <7.5x1077
2 400 1 5.0 600 <7.5x1077
34 600 1 5.0 600 <7.5x1077
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Fig.3 RHEED during the deposition of GaAs
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Fig.5 High spectra of Ga for different laser pulses
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Fig.6 High spectra of As for different laser pulses
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Fig.7 UPS spectra for different laser pulses
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Fig.9 High spectra of Ga and As for different laser energies
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