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Optoelectronic characteristics of doped Si nanowires
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Abstract: Phosphorus doped silicon nanow ire( P-SiNW) and bororr doped silicon nanoparticle chain( B-SiNC) synthesized
by using laser ablation method were investigated by transmission electron microscopy( TEM), high resolution transmission
electron microscopy(HRTEM), near edge X-ray absorption fine structure spectroscopy( NEXAFS), X-ray photoelectron
spectroscopy( XPS) and field emission measurement etc. The results show that the nanow ires are encapsulated within a sil-
ica layer and that the cores of the nanowires are crystalline silicon doped with phosphorus. Phosphorus is found to be inside
the core of the Si wire and at the interface of silica outerlayer and silicon core. TEM and HRTEM show that the outer di-
ameters of the nanoparticles are around 15 nm and the nanoparticles have perfect lattices with 11 nm crystalline core and 2
nm amorphous silica outerlayer while the distance of the interparticles is 4 nm. Field-emission measurement show that the
turmron field of B-SiNC is 6 V/ Hm, which is much lower than that of undoped Si nanowires(9 V/Hm). And X-ray ab-
sorbtion spectroscopy can also provide complementary information to the common current-voltage measurement and detail
information of the doped distribution, simultaneously.
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