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Nano structured silicon (Si) is an interesting material for photonNano-structured silicon (Si) is an interesting material for photon
possibility (with other materials attractive for emission and nonlinear oppossibility (with other materials attractive for emission and nonlinear op

In this paper, we simplify and apply optical modeling for the BrugIn this paper, we simplify and apply optical modeling for the Brug
li d li i f d ili I dlinear and nonlinear properties of nanostructured silicon. In our study, wp p y,

Structural and linear optical propertiStructural and linear optical propertip p p

AFM i f PS l R fl ti itAFM images of nPS sample Reflectivity sp

- Alveolar walls with thickness of ~ 100 nm - Experimental measurements of the nPS reflef
- Structure of the nPS sample surface

Experimental measurements of the nPS refle
to measure the average volume fill fraction ofStructure of the nPS sample surface. to measure the average volume fill fraction of
h li f i i d 1 303the average linear refractive index, n = 1.303

The investigated nPS samples were obtained by electrochemical etching of bulkThe investigated nPS samples were obtained by electrochemical etching of bulk 

Linear and nonlinear optical propertiesLinear and nonlinear optical properties 
Th ti f ili b d ib d b B tThe properties of porous silicon can be described by Bruggeman geometry,p p p y gg g y

of the Si walls is much smaller than the wavelengthof the Si walls is much smaller than the wavelength.
According to Bruggeman model the effective linear dielectric constant ofAccording to Bruggeman model, the effective linear dielectric constant of
described by the following equation [4 5]:described by the following equation [4,5]:

( ) ( )[ ]1 ( ) ( )[ ]1332813321
−+−++−+−= ffff εεεε ( ) ( )[ ]133281332

4
++++= SiSiSiSiSiSiSieff ffff εεεε

4
where f is the volume fill fraction of Si and ε is its dielectric constant respectiwhere fSi is the volume fill fraction of Si and εeff is its dielectric constant, respectiff
we found for nPS an approximative linear dependence for the effective linewe found for nPS an approximative linear dependence for the effective line
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Using Eq. (3), we found a simple approximative quadratic dependence of theUs g q. (3), we ou d s p e pp o ve qu d c depe de ce o e
thi d d tibilit th Si l fill f tithird-order susceptibility on the Si volume fill fraction:
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[6]. In this method, the investigated sample is moving along the incident[6]. In this method, the investigated sample is moving along the incident
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Conclusion

Thi t d b i t ib ti f i lifi ti f B d l fThis study brings contributions for simplification of Bruggeman model for nan
optical properties of the nPS samples and experimentally confirms the validity ooptical properties of the nPS samples and experimentally confirms the validity o
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nics due to its small reflection convenient processing and infiltrationnics, due to its small reflection, convenient processing and infiltration
ptical properties)ptical properties).
ggeman-type nano-composites, to the calculation of the effective opticalggeman type nano composites, to the calculation of the effective optical

i l i ili l ( PS)we gave a particular attention to nano-porous silicon samples (nPS).g p p p ( )
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ectivity provide a new optical method - Maximum emission energy (EPL= 1.83 eV) ofectivity provide a new optical method
f Si ( f ) In our case f = 0 18 and

gy ( PL V) f
the excited nPS sample and its band gap energyf Si ( fSi). In our case, fSi = 0.18 and the excited nPS sample and its band-gap energy
(E 2 V)(Eg~ 2 eV).

Si wafer in hydrofluoric acid (HF) [1,2,3].Si wafer in hydrofluoric acid (HF) [1,2,3].

of nPS described by Bruggeman modelof nPS described by Bruggeman model
b it i t f t d l i t i d t d th di ibecause it consists of two randomly intermixed components and the dimensionsy p
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ti ti b fl ti Z S th dnvestigation by reflection Z-Scan methodg y
was experimentally verified by open-aperture reflection Z-Scan methodwas experimentally verified by open aperture reflection Z Scan method
b di i i h h h f l l f f i lbeam direction, passing through the focal plane of a focusing lens.beam direction, passing through the focal plane of a focusing lens.
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f these relationsf these relations.

sevier Ltd.) (2005)) ( )
anophotonics", Istanbul (2007)
lline porous silicon films”, J. Electrochem. Soc., 146, 3516 (1999)

2314 (1997)-2314 (1997)
patterned SOI measured by Z-scan method” Proc SPIE 6785 67850P (2007)patterned SOI measured by Z scan method , Proc. SPIE 6785, 67850P (2007)

PhOREMOST IST 2 511616 d PNCDI II je PhOREMOST IST 2-511616 and PNCDI II projects.


