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Ph.D. Thesis

"Holographic Techniques for High Pressure Applications”

Supervisor: Professor Roberto Di Leonardo

We demonstrate holographic micromanipulation and holographic imaging for colloidal
samples held at extremely high pressures inside diamond anvil cells. Through

these tools we propose new methods for high pressure viscosity and high pressure
bulk modulus measurements. We also introduce a novel holographic coloured
microscopy specifically fit for fast 3D-imaging of motile bacteria.

Current research activity

Study of bacterial motility with holographic techniques for 3D manipulation and visualization and

low Reynolds hydrodynamics. Development of novel holographic microscopy tools for improved
resolution designed for measuring the full 3D motion of E. coli cell bodies, and integration with
fluorescence microscopy for sub-wavelength resolution imaging. Growth and preparation of bacterial
samples, including E. coli strains modifications through the introduction of plasmids.



