Live
The Physics of Nanolayer Metal Deposition as a Visualization Method to
Resolve Latent Fingerprints

Martin Kocanda, Ph.D.

Rapid City Police Department
Rapid City, SD

Abstract: Numerous techniques have been studied and later employed to visualize and
preserve latent fingerprints. While several techniques which have withstood the test of
time are preferred, one technique however, is casually mentioned in textbooks but is
rarely discussed or employed as a viable method to visualize fingerprints contained on
surfaces of small evidentiary objects. The commonly used methods employ dry powders,
cyanoacrylate vapors or wet chemistry to visualize human friction ridge patterns. This
work examines the physical vapor deposition process of silver nanolayers sublimed on
glass, plastic, paper and metal substrates and also describes the physics of the process
and observed optical properties of the metallic thinfilms. Varying thicknesses of silver
ranging from 1.0 to 10.0 nanometers were deposited on substrates and examined for
optimal spectral, transmittance and reflectance signals. Subsequent analyses of latent
fingerprints imprinted on surfaces were performed after vapor deposition of silver
addressing the optical properties, visualization and optical tuning for optimal resolution
and contrast.
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