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Porous silicon is a highly complex system containing disorder that exists over a range of

scales. Positron Annihilation Lifetime Spectroscopy (PALS) provides a unique non-

destructive probe into this disorder on the microscopic scale, through the identification of

impurity concentrations and types; and on the mesoscopic scale at which the bulk of the

porosity exists through the study of positronium lifetimes. Itoh1'2 and Dannefaer3 have done

such an investigation for porous silicon using a discrete lifetime analysis. In the present work4

we report on a PALS investigation of porous silicon using a continuous lifetime fitting

algorithm. Our motivation lies in the underlying disadvantage in discrete lifetime fitting

algorithms where the number of components must initially be assumed since in general a

realistic spectrum does not uniquely determine this number. This becomes particularly

apparent when looking at highly disordered systems where the notion of a discrete spectrum

may be invalid and indeed crucial to an understanding of the optical absorption and photo-

luminescence properties5. Using the PALS data collected from different porous silicon

samples in conjunction with other methods of characterisation6, we have extended the

findings of previous work. In particular we resolve three rather than two ortho-positronium

components, suggesting that there may be an additional intermediatory scale of porosity in

which ortho-positronium annihilates. We also establish the existence of a very weak ortho-

positronium component in the pre-anodised wafers at a time scale approximately equal to the

longest time ortho-positronium component seen in porous silicon, suggesting that

irregularities of a particular magnitude exist before anodisation and that these may, in part, be

the catalyst for the initial pore formation process.
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