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Soft Matter and biological 
systems

Paolo Malgaretti
malgaretti@is.mpg.de
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What is soft matter?
Colloidal suspensions

Polymers

Membranes

Self-assembly

Surfaces and
Interfaces

Packing and geoemtry

Biological tissues

Active matter

Complex fluids

Fracture

Image from APS website
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What is the realm of soft matter?

Image from Wikipedia
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What is the realm of soft matter?
Length scales

Energy scales
Image from Wikipedia
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Structure of the lecture

Wintersemester

Sommersemester

Ergänzungsmodule

Basics of soft matter physics

Biological systems

Active matter



  6 / 9

Which case-study systems of 
soft matter will be addressed?

Colloidal suspensions

Polymers

Electrolytes

● Depletion forces
● Phase transition of hard spheres
● Stabilization of colloidal suspensions
● Ideal chain (Rouse-Zimm model)
● Real chains
● Polymer suspensions
● Poisson-Boltzmann theory
● Debye-Hückel regime
● Rehology
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Which case-study biological 
systems will be addressed?

Diffusion-advection 

Pattern-forming
systems

● The problem of diffusion
● Smoluchowski equations
● Brownian ratchets
● Rectification
● collective behavior
● Basics linear stability analysis
● Classification of pattern-forming systems
● Turing patterns

Molecular motors 
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Ergäenzungsmodule

● Navier-Stokes equation
● Low Reynolds regime
● Active Brownian Particles (ABP)
● Motility Induce Phase Separation (MIPS)Active Matter 
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References and contact

● Paolo Malgaretti

Heisenbergstr.3 (MPI-IS) room 5E16

malgaretti@is.mpg.de

● Further reading:

Soft Matter: the stuff that dreams are made of

R. Piazza, Springer 
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