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Cells are complicated objects



Hierarchical Chromosome Organization



Erythrocytes (Red Blood Cells)



Fluctuating Lipid Vesicle



Artificial Lipid Vesicles – Membrane Tethers

D. Fygenson (UCSB)



Domains on a GUV (Giant Unilamellar Vesicle)

W. Webb (Cornell)



Optical Tweezers: Manipulating Single Molecules



Optical Tweezers: Controlling Particles



Magnetic Tweezers: Coiling DNA
(Seidel 2005)



Electrokinetic Effects: Steering Microtubules
Van den Heuvel et al. Science (2006)



Electrokinetics: Steering macromolecules



Beating Eukaryotic Flagella



Molecular Motors: Swimming Bacteria



Collective Dynamics in a Bacterial Suspension 



Bioconvection



Bioconvective Rolls

Bioconvection (J.O. Kessler)





Classical Turing Patterns

Ouyang and Swinney, 1991 (CIMA)



Lee, McCormick, Ouyang, and Swinney, 1993 (CIMA)

Unconventional Patterns



Dictyostelium discoideum



Chemical Waves



Spiral Waves in Theory



Back-of-the-envelope thinking

• Size of an atom (in ‘cgs’ units):

• Calculate Energy using minimizer: 

27

27

10 1/2 1/2

10  
~ 10

~ 5 10

erg s
m g
e erg cm

−

−

−

=

⋅



No Laguerre polynomials needed…



The Viscous Regime
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