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Anodeless Wet Chemical Etching (WCE) is a novel method to produce silicon
nanowire (Si-NW) material from crystalline silicon wafers. Si-NWs built by WCE were
investigated by photoluminescence (PL) measurements with excitation at 488 nm
and power density of about 3.2 mW per mm?. The as-prepared samples show strong
visible PL at room temperature peaking at 1.5 eV to 1.6 eV. After treatment by
hydrofluoric acid (HF) PL partly vanishes, but substantial PL remains, peaking now at
1.4 eV. In this paper the possible origins of PL of the Si-NW samples are
investigated.

Experimental and Results

A series of samples was deposited with similar qualities (Fig. 1) but different etching
times ranging from 1 min to 240 min. All samples were investigated by PL
measurements prior and posterior to HF treatment. The PL peak energies increase
with etching time for the as-prepared samples (Fig. 2), while the PL peaks stay
pinned to 1.4 eV for the HF-treated ones.

Conclusions

We interpret the results in the framework of a two media model, assuming that one
part of the PL contribution stems from quantum confined nanocrystalline states
located at the Si-NW sidewalls and another part of the PL arising from SiOy related
states located around the Si-NW surfaces and on top of the sample surface.
Considering the known possibilities of PL origin for various Si based material
compositions (Fig. 3) we deduce a coherent picture describing the PL origin of the Si-
NW based samples under investigation.
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Figure 1. Scanning Electron Micrograph (SEM) of a Si- NW bsed sample (a)Slde
view. (b) Top view.
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Figure 2: PL of the sample series with varying etching times. (a) As-prepared
samples. (b) Samples treated by HF.
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Figure 3: Various possible regions of PL peak emission of Si based material.
References see above.



