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A Novel Quantum Confined State
and PL Spectrum in Porous Silicon
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(Nanjing Electronic Device: Institute s Nanjing 210016)
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Abstract By analyzing various experimental PL and PLE spectra in porous silicon, it is
derived that the PL spectra in porous silicon not onlv behaves like the band-band transition
in quantum confined nanoscale Si but also is controlled by the surface chemical bonds.
From a model that a two dimensional state-dependent surface scattering potential is in-
duced by the overlapping of surface chemical bonds,the quantum confined states modified
by surface chemical bonds are introduced. Through a simple calculation in dffective mass
model, the energy levels and band mixing coefficients as well as the sclective reles between
different subbands are derived. By using these new quantum states, various experimental

PI. and PLE spectra in porous Si are explained.
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