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Fig. 1. Schematic diagram for the experiments.
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B2  BHREYREMES SEM BB HEREK N 0.03 mol/L, (a) 2, (b) G, MRKIKRE AR

0.15 mol/L, (c) HH, (d) JeH
Fig. 2. SEM images from moderately doped substrates: c(Fe(NO3)3) = 0.03 mol/L, (a) dark, (b) photo-

induced; ¢(Fe(NOg)3) = 0.15 mol/L, (c) dark, (d) photo-induced.

5.0 kV 5.0 mm X 20.0 k SE(M) 2.00 pm

b

K3  EBRHMESKRLET SEM G MEREIKE N 0.03 mol/L, (a) B, (b) el MEREIKIE N

0.15 mol/L, (c) 2K, (d) J:HE
Fig. 3. SEM images from moderately doped substrates: c¢(Fe(NOgz)3) = 0.03 mol/L, (a) dark, (b) photo-

induced; c¢(Fe(NO3)3) = 0.15 mol/L, (c) dark, (d) photo-induced.
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Fig. 4. (color online) Energy-band diagrams for n-
Si immersed in HF/ Fe(NO3)3 solution: (a) dark;
(b) photo-induced; the black curves represent n mod-
erately doped substrates; the red curves represent n

highly doped substrates.
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Fig. 5. (color online) Schematic diagram for the pro-

moting effect by photo-induced.
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Fig. 6.

Potentiodynamic polarization curves in different conditions: moderately doped substrates

(a) c(Fe(NO3)3) = 0.03 mol/L; (b) c(Fe(NO3)3) = 0.15 mol/L; highly doped substrates (a) c(Fe(NO3)3) =

0.03 mol/L; (b) ¢(Fe(NO3)3) = 0.15 mol/L.
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Table 1. Ey and Iy of silicon in different condition.
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¢(Fe(NO3)3) = 0.03 mol/L
iR —0.187 2726.59
N(100) 0.003—0.009 Q-cm
R —0.201 3692.81
¢(Fe(NO3)3) = 0.15 mol/L
R —0.235 5823.06
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Fig. 7. PL spectra of the samples: (a) moder-

ately doped substrates; (b) highly doped substrates;
c¢(Fe(NO3)3) = 0.15 mol/L.
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Investigation of photo-induced phenomenon in the

silicon nanowires made by chemical etching in
HF /Fe(NOj); solution”
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Abstract

The photo-induced phenomenon in the silicon nanowires made by chemical etching in HF /Fe(NOs)s solution is

investigated systematically by using monocrystal n-type silicons with different doping concentrations as substrates,
silver as catalyst, and iron nitrates with different concentrations as oxidants. It is found that the length of silicon
nanowires is determined not only by the doping concentration of substrate and the mass of oxidant, but also by the
photo-induced effect. The prepared silicon nanowires may have potential applications in green energy storage device
and the substrate material for sensor. In this paper, we discuss the formation mechanism from the band structure,
electrochemical characterization and photoluminescence in depth. The results in this paper provide physical theoretical

evidence for the development of the method, and have important guiding significance to promote the technology.

Keywords: silicon nanowires, chemical etching, photo-induced
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