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Stellingen

. Cellulose plays a fundamental role in our life: besides being the major constituent of paper,wood
and textiles, it may serve an even more fundamental function as one of the most important storage
points of solar energy and atmospheric CO2 in a potentially usable organic form. In exploiting
this resource, basic science of the cell wall is indispensable.

This thesis

. Cell wall deposition is a key process in the formation, growth, and differentiation of plant cells.
How the plant cell creates and organizes these rigid and ordered textures starting from cellulose
microfibrils (CMFs), is very much an open and challenging question, whose resolution will
require not only more quantitative experimentation, but also physics-based theoretical insight.
This thesis

. Despite their simplicity, Lattice Boltzmann Simulations are a good tool for a quantitative study
of capillary filling phenomena.

Capillary filling using LB Equations

F. Diotallevi et al., submitted to EPJ, 2007

. By reacting to the fluid local velocity, particles or polymers immersed in a solvent generate and
experience hydrodynamic interactions with each other. Such hydrodynamic coupling, that is
often neglected, is responsible for many bizarre and counter-intuitive phenomena.
Hydrodynamically entrained Sperm Cells

Riedel et al., Science, vol. 309, pag. 300, 2005

. Science teaches us how to reach a specific target. However, it doesn’t say anything about which
target is worth to be reached.

. Music brings all of us together.
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