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Abstract
Porous layers fabricated by electrochemical anodization of (111)A-oriented
n-GaP:Te substrates were studied by Raman scattering spectroscopy in the
temperature interval from 10 to 300 K. Along with the transverse-optical (TO)
and longitudinal-optical (LO) modes, the RS spectra of porous layers show
Fröhlich-type vibrations located in the frequency gap between the bulk optical
phonons. A longitudinal–transverse splitting of these surface-related vibrations
was evidenced at low temperatures. Apart from that, the porous layers prepared
on highly doped substrates were found to show LO-phonon–plasmon coupled
(LOPC) modes in the whole temperature interval studied. Observation of
LOPC modes at low temperatures is explained taking into account that the
GaP skeleton consists of both depleted surface layers surrounding the pores
and conductive regions. The free electrons in these regions, originating from
the impurities actually located in the depletion layers, are shown to be subject
to spatial confinement increasing with decreasing temperature.

1. Introduction

After the discovery of visible photoluminescence in porous Si by Canham [1], a great deal
of interest has been paid to manufacturing and characterization of different porous materials
including Si [2], Ge [3, 4], SiC [5, 6], III–V [7–14] and II–VI [15, 16] compounds. The
experience gained shows that porosity represents an effective tool for engineering the band
gap, band structure, phonon spectrum, refractive indices, resistivity, thermal conductivity etc of
semiconductor materials. Spectacular changes in the material properties may occur at different
characteristic dimensions l of the porous skeleton entities. When the dimensions involved are
lower than the exciton Bohr radius, the quantum size effect on free carriers gives rise to a
band gap increase and sharp modification of the optical and electrical properties. The exciton

0953-8984/01/204579+11$30.00 © 2001 IOP Publishing Ltd Printed in the UK 4579


