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Soft Matter Physics 
(MOD11, 5EC)

What is soft matter?

Living systems

Blood Gut Bacteria

Passive  Materials 



Soft Matter Physics

-easy to deform (soft)

-(reversible) assembly via kT

-timescale of (de)formation

What is soft matter?
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Colloids E.Coli

Theoretical Description - Brownian motion:  

What do we need to study/understand?
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What do we need to study/understand?



Main Topics (from the book)

Thermal fluctuations
 Brownian motion
Molecular machines

Visco-elastic behavior
 Rheology

Charges in liquids
(Electricity, salt and water!)
 Colloids 
 Polyelectrolytes

Out of equilibrium
 Active soft matter

Self-Assembly
Micelles
 Gels
 Crystals



Added Topics (beyond the book)

What do we need to study/understand?

Extension: 
active soft 
matter



Study Material and Format

Study Format:
-book club (Doi + handouts)
-tutorials
-paper discussion
-(oral) exam

Connections:
-elements of StaFy
-elements of Fluid Mechanics



Learning goals

•Explain the link between microscopic 
descriptions of Brownian motion and 
macroscopic diffusion laws.

•Describe and solve common physical models of 
soft matter systems such as polymers, 
viscoelastic media, surfactants and ionic 
solutions.

•Describe the key physical characteristics of 
active soft matter.
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